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1.0. INTRODUCTIUN 

}.l. BacklrollDd 

1.11. In recent years, there bas been serious 
criticism of the system of 'polytechnic education I>yy 
educationists, representatives of industry, professional 
bodies and employers. The co:nmon points of cri
ticism are as follows: 

(a) The cliploma courses in our 
are mostly theoretical with 
practical bias. 

polytechnics 
very little 

(b) The diploma courses are a poor imitation 
of the degree courses, and as such do not 
really serve the purpose of training middle 
level technical personnel. 

(c) Tbe diploma courses, as conducted at 
present are in the broad fields of civil 
engineering, mechanical engineering, elec
trical engineering, metallurgy, etc. No 
attempt has been made towards specialisa
tion in anyone particular brancb of a 
subject field in which specialist technicians 
are required. 

1.12. These and several other factors havo been 
causinll concern to persons reSp'onsible for the 
development of technical education. Their 
anxieties have found expression. on several occasions. 
in the meetings of the All India Council f:>r Tech
"ical Education, the Institution of Engineers (Ind;a). 
the All India Manufacturers' Orj!anisation. the Indian 
Eneineerin~ Association, the Indian Society for 
Technical Education and other organisations. 

1.13. The second conference of the State Direc
ton of Technical Education held on the 1 ~th and 
15th June. 1969 at Delhi hftS also stressed the need 
for the reorganisation of polytechnic education. 

1.14. It was in this context that the initiative for 
'ocuRSin. attention bn the reolrganisation of the 
.vstem of Pol'Vlechnic Education came from Prof. 
V. X. R. V. Rao. Union Minister for Education and 
Vtluth Services. Presidin\! over the 20th meetin" of 
the All India Coundl for Technical Education held 
on the 23rd September. 196<). Prof. Rao exaressed 
concern over the state of polvtechnic education and 
sUlleested that the present stnee of consolidation of 
tef"nTl;cR:l education is ooportune for reorenn;~;nP.' th~ 
""Ivtechnic courses. He nlso outlined the followine 
.encral guidelines for c,mideration: ' 

(a) A svstem or oolvte.chnic education that 
articulat~~ the ioint nnd co-.ooerative effort 
or •• chnical instih,tes an~ indu,trv shouM 
be develooed, The primarY n''''' i. for n 
ourpooseful i'{1tem of l"d".trl'l1 nnoren· 
tice.hip that indu.try Rccepts as it, res-
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'ponsibility. The technical institutes, on the 
other hand, should consider apprenticeship 
as an integral pan of the total process of 
polytechnic education. 

(b) Polytechnics and industry which are located 
near eacb other sbould co-operate in 
organising and conducting sandwich courses 
for training the correct type of technicians 
that industry requires. Sandwich courses 
sbould become ultimately a genera! pattern 
for all polytechnics which are located close 
to industry. 

(c) It is only thrOUgh better faculty develop
ment and through better selection proce
dures for admission of students that the 
prevalent ineffectiveness of the teaching 
and learning in the polytechnics can be 
corrected. 

(d) Polytechnics, in close co-operation with 
industry, should carry out an analysis of 
the functions, fields of activity and typical 
job positions available, identify various 
technician specialities and reorganise their 
curricula to suit them. In doing so, the 
polytechnics should bear in mind the 
pattern of emoloyment in maior sectors of 
engineering activity. the need for the mobi
lity of technicians-both vertical and hori
zontal, and the immediate an~ future em
'nbvmerit oppOrtunities available .to them. 
Each oolytechnic should, in consDltation 
with the employinsr authorities cODcerned. 
ensure that there is an adequate demand 
for the sneeialist technicians to be trained. 
Trninin~ in each soecialitv should be n 
iudicious combination of theory and prac
tical experience in the field. 

(e) The curiculum should aim to give a broad
ba.ed educatbn in the maior field. of 
en2ineerine. Trainin~ in a narticular 
<oe.cialitv should be built on this broad 
h.1~e. This i~ nef"essnrv to enSllre that. ;, 
tt,... rtinlomn hol~er r:anTlot 2et a suit::lble 
Vol, in his ""'cc:nlitv. he would not become 
unemnTovahl,. as ~ technician i" anotner 
r .... 1evant fit"lcf! hi~ hoti7.ontal mobili'v 
,I,n',1iI not hec1me difficult. 

1.15. Prof. V. K. R. V, Rao su!teested that a 
hil!h-power Committee con,istine of experts in tech
nicnl education and industrv should examine 
the entire svstem of polvtechnic education. The 
Committee should not mtlv examine the present 
inadequacies in the c:~"'tem and sua:!lestea meMureC\ 
for Imorovement. but nls" preoare n blue-print to 
reorl!8nise nil asnects "f 'nolvtechnic education durin. 
the n~xt t~~ venrs. Be 01<0 sl1~eested that experts 



from Britain, Germany, USSR, USA and other cou.n
tries, where similar problems have been dealt WIth 
effectively, should be invited to advise and assist the 
Committee. 

1.2. Setting up of the Committee 

1.21. On the adviee of the All India Council for 
Technical Education, the Government of Inclia cons
lituted the Special Committee for Reorganisation and 
Development of Polytechnic Education under the 
Chainnanship of Prof. G. R. Damodaran. ' 

1.22. The oomposition "f the Special Committee 
is as follows: 

Chairman 

Prof. G. R. Damodaran, PSG College of Tech
nology, Coimbatore-4. 

Members 

Prof. S. K.-'Das Piincipal, 
Training Institute, 7, 
Calcutta-23. 

Technical Teachers' 
Mourbhanj Road, 

Dr. S. M. Dasgupla, Director, Govindram Sek
saria Institute 01 Technology and- Science, 
Indore-3. 

Shri K. C. Lall, Principal, YMCA Institute of 
Engineering (Faridabad), Zakir Nagar, 
Mathura Road, Faridabad. 

Shri A. L. Narayan, Principal, Government 
Polytechnic, Hyderiibad. 

Dr. Pran1al Patel, Messrs, Malleable Iron and 
Steel Castings Co. Pvt. Ltd., and President, 
All India, ManUfacturers' Organisation, 
Tnlsi Pipe Road, Lower Parel, Bombay-13. 

Shri Y. Saran, Principal, S. V. p.olyteehnic 
Bhopal. (at present. Principal, of TITI, 
Bhopal). 

Prof. B. Sengu'pto, Lat-Bagan, P.O. Shahganl. 
Disl Hooghly. 

Shri S. G. Somani. Hon. General Secretary, All 
India Manufacturers' Organisation, BODl
bay. 

Member-Secretaries 

Shri Biman Sen, Deputy Educational Adviser 
(T) Ministry of Education and Youth 
Services, New Delhi. 

Shri D. y_ Naras;mham, Deputy Educational 
AdVISer (T) Ministry of Education and 
Y"uth Services, New Delhi. 

1.23. The Committee co-opted the fonowin~ 
members; 
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Shri K. R. Sivaranulkrishnan, Institute of 
Applied Manpower Research, Inctraprastha 
Estate. New Delhi. 

Col. S: G. Pendse, Director of Training and 
Central Apprenticeship Adviser, Directorate 
General of Em'ployment and Training, 
Shram Shakti Bhawan, Rafi Marg, New 
Delhi. 

Shri M. V. V. Raman, Director (Industrial 
Engineering), National Productivity Coun
cil, 38, Golf Links, New Delhi. 

Prof. H. C. Guha, (Representative of Institu
tion of Engineers (India), 77-A, Ibrahim
pur Road, Jadavpur, Calcutta-32. 

1.24. The following foreign experts were asso
ciated with the work of the Committee: 

Prof. Ross Henninger 

Mr. E. Houghton 

Prof. W. D. Kurz 

Dean Minoru Shimosaka 

USA 
Bretain 

West Germany 

Japan 

1.25. The terms of reference of the Committee 
were as follows: 

(a) to examine llie whole system of polytechnic 
education vis-a-vis the needs of industry 
for ntiddle level technicians and to prepare 
a ten year plan for its reorganisation and 
devel,pment; 

(b) to recommend measures for imprOving the 
practical content of diploma courses 
through co-~peration between polytechnics 
and industry with particular reference to 
sandwich courses, apprenticeship trainine 
and diversification of subject fields: and -

,( c) to report on all other aspects of polytechnic 
education. 

1.3. Sittings of the Committee 

1.31. The first meetine of the Committee was 
~eld at New Delhi on 4th April, 1970. It was 
IJl:tuguraled by Prof_ V. K. R. V. Rao, Union Minis
ter for Education and Youth Services, who broadly 
indicated the guide-lines for the work of the Com
mittee. (Prof. Rao's address i. given in Appcnclix 
No. I). ' 

1.32. After a general discussion On the terms of 
referenee the Comntittee decided to adopt the 
following strategy of action: 

(a) To undertaKe' a sample survey of industry 
, in order to find out the types of technicians 

reqUired. This survey. should cover " 
cros-section of industry embracing the 
heavy, medium and small .cale industries. 



(b) To make a thorough analysis of the present 
system of polytechnic education in order 
to find out the lacunae and deficiencies vis
a-vis job requirements. 

(c) 

(d) 

(e) 

(f) 

To examine how rar diversification at the 
technician level is possible keeping in view 
the need for mobility of technicians-both 
horizontal and vertical. 

To examine the fields in which sandwich 
courses could be successfully started with 
indications of the structure of the courses, 
duration etc. 

To examine how best the practical training 
be made industry-oriented and the type of 
training which the students should get and 
its corelation with the teaching. 

To examine the aspects of faculty develop
ment ,the types of training and retraining 
'programmes for teachers and the type of 
industrial training required to keep them 
up-to-date. 

(g) To analyse: the present evaluation system in 
order to modify and make it purposeful. 

(h) To consider wayS and means of achieving 
the maximum involvement of industry in 
the training or technician-students and 
teachers. 

1.33. The Committee, at its first meeting, set up 
two sub-committees to make preliminary studies. 

(a) The sub-committee to examine all aspects 
of the present Polytechnic Education and 
to formulate future. educational pro
grammes, was constituted as follows: 

Prof. B. Sengupta (Convenor) 

Shri A. L. Narayan 

Shri S. K. Das 

Shri Y. Saran 

Shri N. Gnanasambandham 

Prof. S. M. Dasgupta 

(b) The sub-committee tn prepare a question
naire and conduct a sample survey of 
industry was constituted as follows: 

Dr. Pranlal Patel (Convenorl 

Shri K. R. SivaramakrisTinan 

Shri S. G. Somani 

Shri Y. Saran 

Shri K. C. Lall 

,I 

At the second meeting held at Bangalore, the 
Committee authorised the Chairman to conduct an 
independent, brief and quick survey of the utilisation 
.of .tecbnician manpower in industry. 
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1.34. Subsequently the Committee met at Bom
bay, Calcutta and New Delhi before its concluding 
sessIon at New Delhi on the 26th, 27th and 28th 
February, 1971. 

1.35. During the course of the meetings held in 
various regions, the Committee met the Directors of 
1 echnical Education of vario~s States, representa
tives of the Institution of Engineers (India), the All 
India Manufacturers Organisation, the Indian 
Engineering Association, Chamber of Commerce 
and other organisations in order to ascertain their 
views. 

1.36. In Bombav. the Committee met the members 
cf the Special Committee appointed by the Govern
ment of Maharashtra for the reorganisation of 
Pol'Yte.chnic Education in that State. 

The nst of nersons interviewed bv the Chainnan 
and the Committee is given in Appendix No.2. 

1.37. The Committee also sought and obtained 
the views of principals and teachers of polytechnics in 
the country. I. 

1.38. At the fourth meetin~ of the Committee 
held on the 17th and 18th October, 1970, at Calcutta. 
a Draftine Committee. was appointed with the 
following members: 

Prof. G. R. Damodaran (Convenorl 
Prof. B. Sengupto 
Col. S; G. Pendse 
Dr. Pranlal Patel 
Shri K. R. Siva~amakrishnan 
Shri Biman Sen. 

, 

1.39. Based on their studv of selected polytechnics 
in different States, the foreign consultants submitted 
individual reports to the Committee. The reports of 
the consultants are j!iven in Appendix No.3. The 
Committee considered these reports at its fifth meet
ing held at New DeThi. 

1.310. During the course of its work. the Com
mittee also appointed the following Working Groups: 

(a) WorkinR GrollP to prepare the draft frame-
wnrk nf a Ten Year Plan. 

Prof. G. R. namod.ran rCllOvenor) 
Shri K. R: Sivaramakrishnan 
Dr. Prem'Bhatt 
Shri P. Sivalingam. 
Shri Biman Sen 

(b) WorkinR Group to examine the ways oJ, 
orf!anisi,,~ Practical Training, securing the co-ope •. 
ration of industry and stafting 0/ sandwich and. 
diversified COllrses. . ... 

Prof. G. R. Damod.ran (Convenor) 
Shri S. G. Somali! 



Prof. B. Sengupta 

Shri M. S. S. Varadan 

Shri T. R. Doss 

Prof. A. P. Jambuliogam 
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Shri D. V. Narasimham 
1.4. Draft Report 

1.41. The Draft Re.port prepared by the Drafting 
Committee was considered at the last sitting of the 
Committee held at New Delhi between the 26th and 
28th February, 1971 and adopted after modification~., 



CHAPTER- 11 

2.0. A REVIEW OF THE DEVELOPMENT OF POLY
TECHNIC EDUCATION 

2.01. Although the history of technician education 
in our country can be traced back to over 150 year., 
unfortunately very little grJwth or de.velopment tool<. 
place prior to lndcpendi'nce. The .growth Of. technI
cal education depends on the soclo-economlc and 
industrial conditions of the country and its develop
ment is controlled by the needs ~d requirements of 
the economy. 'fherefore, it is not, surprislDg that 
techmcal education, particularly ~echnician education, 
did not make mUch progress pnor to lndependence. 

2.02. In 1947, We country was faced with tne 
great challenge of rapidly industrializing the predoDll
nantly agricultural economy. In order to do so, tne 
country had to build up its technical education sys· 
tem Within a short penod. Perhaps one of our 
most remarkable achievements since lnde.pendence 
has been the phenomenal growth of technical edu
cation. In 1947, there were ahout 53 institutiollS 
conducting technician courses (diploma courses) 
with a total admission capacity of about 3,700 stu
dents per year; the total out-turn from these institu
tions was of the order of 1,500 per year. The 
number 'of institutions offering technician courses 
(diploma courses) was progressively raised to 284 
by 1966. The total annual intake capacity was in
creased to about 49,000 and the annual out-turn to 
ahout 23,500. Owing to the recession during the 
period 1965 to 1967, the admission to Polyt~hnics 
(f(om the year 1968) was restricted to ahout 37,000. 
However, the actual intake came down to the order 
of 27,000 and the level of admission has remained 
more or less the same since then. 

2.03. In addition to the 284 Polytechnics, there 
are ahout 22 Polytechnics functiOning throughout 
the country catering e..xclusively for girls. These 
polytechnics offer a wide range of courses. The 
annual admission capacity of these ,institutions is 
approximately ;2,200. 

2.04. Three patterns of courses have So far been 
evolved ror technician education: (1) three-year 
full-time courses, (2) two-year full-time courses, and 
(3) sandwich courses. Ahout 94 per cent of the 
polytechnics (excluding the girl§' polytechnics) offer 
the three-year fUll-time diploma cours ... 

2.1. Survey and Distribution of Polytechnics. 

2,11. The State-wise distribution pf polytechnics 
and the subject-wise distribution of facilities are 
given in Tables 2.1, 2.2, 2.3, and' 2.4 It may be 
observed that 92 'per cent of the student hody of 
the polytechnics (excluding the girls polytechnics) 
is at present distributed only in the three major fields 
of engineering, viz., civil, electrical and mechanical 

s 

2.12. A State-wise list of polytechnics with their 
annual admission capacity, out-turn for 1969, subject 
fields and locations is furnished in Appendix No.4. 

2.2. Existing Organisational Pattern. 

2.21. With the phenomenal expansion of all 
sectors of education since lndependence, the admi
nistraUon of education has become complex. During 
the post-indepe.ndenee periOd several new dim~nsi~ns 
have been added to the fun,!;tions and responslbilines 
of Government in policy-making, co-ordination and 
fuJfilment of national targets in education. In this 
pr(!cess technical education has received special 
emphasis. 

2.22. The All lndia Council fJr Technical Edu
cation was constituted in November, 1945 to advise 
tne liovermnent of lndia on all aspects of technical 
education. 1t consists of representatives of the 
umon and State Governments, Parliament, associa
nons in the fields of business industry, labour and 
education, and profesSiOnal ' bodi~s. Though the 
Council is an advisory body, expenence shows that 
ItS recommendations have, by and large,been ac
cepted in the past by the Union and State Govern
ments. The four Regional Committees Ilf the 
Council, each covering!! group of States, have their 
Offices at Kanpur, Madras, Bombay and ~a1cutta and 
assist the, A.l.C. T.E. 

2.23. The All lndia Council for Technical 
Education has set up eight Boards of Technical 
Studies in ldifferent branches ,.of engineering, tech
nology, management etc., to advise the Council on 
such matters as the preparation of model courses 
of studies; and the specification and regulation of 
standards in the respective subject fields. 

2.24. Tehnical education is nonnally ,adininister
ed by the Education Departments ?f State Gov,ern
ments. In some cases, however, it IS belDg adininis
tered by other departments such as Deparunent of 
lndustries or Public Works Deparunent etc. On 
the recommendation of the All India Council for 
Technical Education, each State has set up a State 
Board of Technical Education. Most of the State 
Governments have also established separate Direc- . 
torates for the effective administration of technical 
education. l! .: 'I 

2.25. The activities of the polytechnics in each 
State are coordinated through. the concerned State 
Board of Technical Education within the overall 
national policies fonnulated by the All India Coun
cil for Technical Education. The Directorate of 
Technical Education is responsible for the admiais
tration and inspection of the polytechnics and pro
vides secretariat assistance to the State Board of 
Technical Education which conducts the examinations 
aDd awards the diplom~" 



2.26. At present, about 70 per cent of FIe poly
technics are run by State GJvernments and the rest 
by private agenci~ Or autonomous bodies. 

(i 

2.27. Perhaps one. of the weakest links in the 
development of technical education at present is the 
system of evaluation, in!ipection and feed back. 
Neither at the national nor at the State levels, is 
there an adequate machinery for the systematic 
evaluation of the Work and progress of different 
institutions. In the absence of such a machinery 
there has been very little reed back of information 
which is very necessary to make the technical educa
tion system more sensitive to the n_eeds. 

2.3. Employment and Collaboration with Industry 

2.31. The Survey of Industries which has been 
carried out on behalf of the Committee reveals that 
only 36 per cent of the positions at the middle level 
in industry are ~pied by diploma holders, 48 
per cent being held by per:sons who J.!ave risen from 
the craftsmen level and about 16 per cent by engi
neering graduates. It is clear th.at although there 
is unemployment among the di'ploma holders, there 
is at the same time a tendency in industry to assign 
a significant proportion of technician positions to 
persons without formal qualifications but with job 
experience at the craftsman level. The Survey 
further reveals that the products of polytechnics do 
not and cannot straightway fit into job situations 
in inctnstry, because the education and training 
which are now being imparted at the polytechnics 
are not sufficiently industry or practiCe-oriented. 

2.32. The main reason for such an anomalous 
situation is perhaps the lack of collaboration between 
industry and the. polytechnics. There is a. tendency 
for the polytechnics to grow in isolation. 

2.4. Need for Qualitative Improvement 

2.41. An analysis of the current unemployment 
among engineering graduates and diploma holders 
was recently !Dade by the Institute of Applied Man
plower Research. It revealed that out of the 56,700 
persons estimated to be unemployed by the end of 
1968, as many as over 46,000 were diploma holders. 
According to the data available from the Employ
ment Exchanges, for every engineering graduate 
registered as unemployed, there are 5 unemployed 
diploma holders' even though the annual out-turn 'of 

graduates and diploma holders is in the proportion 
of a'pproximately, 1 :2. 

2.42. One of the factors leadin~ to this increasing 
unemployment among diploma holders is repJrted to 
be the deficiencies of the present polytechnic course ...... 
vis-a-vis the require!"ents of industry. The short
comings of these courses as revealed by tlie Com
mittee's Survey of Industries are described in 
Chapter IV. The Committee would like. to stres' 

in this context the need t~ accord a much higher 
priority in technician education development to the 
qualitative improvement of courses and consolida
tion of existing institutions rather than to quantita
tive expansion. 

2.43. It is also relevant here to refer to an assess
ment, by the Institute of Applied Manpower Re
search, of the demand fOt engineers during the Fifth 
Plan period. Assuming that the economy will grow 
at an annual rate of 5.S per cent durin~ the 
Fourth Plan and 6 per cent during the Fifth Plan, 
as postulated by the Planning Col1lll!ission, the over
all demand for engineering graduates and diploma 
holders in 1978-79 is. expected to be met with the 
current levels of admissions in technical institutions. 
It will also be possible to meet any additional de
mands of a marginal nature within !!Ie overall sanc
tioned intake. capacity in the existing institutions. 

2.44. The Committee is therefore of the view, 
that, at least for the ne~t five years, there would be 
no need to consider the establishment IOf new poly
technics. As for the intake capacity of existing 
'polytechnics, the positio.n may be reviewed after 
three years and any changes necessary may be made 
so as to meet the actual needs. The resources 
available in the current Five Year Plans of the 
States and the Ministry of Education and youth 
Services should be devoted to pr~grammes aiming 
at qtlaJita~ve improvement of technician education 
on the lines suggested in this Report. 

2.45. At the same time, efforts should be made to 
prepare realistic estil!lates of the demand for tech
nicians for the Sixth and subsequent plans, region
wise and by specialities and types of technician 
functions in industry, commerce, services and public 
utilities, sJ that ap'propriate programmes of educa
tional development could be formulated and includ,d 
in the Fifth Five Year Plan. 



TABU 2.1 

Staltlloise dirtrihution (If poyucll ·tics (excluding Girls' p(lly
tecllnics) os in tile year 1969-70 . 

S.No. State 

I Andhra Pradesh 

2 A.c;sam 

3 Bihar • 

4 Chandigarh . 

5 Delhi. 

6 Goa 

7 Gujarat 

8 Haryana 

9 Himachal Pradesh. 

10 Jammu & Kashmir i 

II Kerola .. Madhya Pradesh 

13 Maharashtra 

14 Manipur 

15 Mysore 

16 Orissa 

17 PondicheFl'Y 

IS Punjab 

19 Rajasthao 

20 TamiJNadu. 

21 Tripura 

22 Uttar Pradesh 

23 West Bengal 

TOTAL] 

TOTAL -

Institutions 
Conducting 

3-Year 
courses 

.8 

6 

[4 

[ 

3 

[7 

6 

2 

2 

16 

22 

24 

I 

27 

6 

I 

10 

6 

27 

I 

33 

23 

267 

284 

• 

Institutions In!:titutions 
conducting conductin~ 

2-Year sandwich 
courses courses 

I 

I 

2 

I 

I 

3 

3 

2 2 

8 9 

NOTB: Government Polytechnic, Hyderabad (A.P.) also 
offers the two year diploma course. 

TABLB 2.2 

Subject-wise distribution of capacity totethu fDith .total 
intakeandout-turn for the yearl969-'70 ! 

(exel,tding Girls' PolyttclmicsY' 

Maximum Admi!:!:ion 
S.No. Subject area in·take 1969-70 

Out 
'969-70 

capacity 
a1dn 
1966 

I Civil 15,190 6:402 4,812 

2 Mechanical . 16,339 9,194 8,905 

3 Electrical 13,395 ;,460 6,035 

4 Electronics/Telecoml 
Radio Engg .. 350 290 223 

5 Mining 400 154 95 

6 Merallurgy 240 166 86 

7 Automobile. 497 414 243 

8 Textile 493 4[3 280 

9 Leather Technology 95 112 59 

10 Paper and Pulp Technology 50 40 54 

II Printing Technology 385 409 207 

12 Textile Chemistry • 95 55 49 

13 Chemical Openn:or 
Chemical Engg .• 180 220 147 

[4 Pharmacy & Dressers 
course 400 478 219 

15 Ceramics 64 34 24 

16 Sound. 61 68 23 

17 Refrigeration 40 59 35 

18 Production Bngg . . 190 6 9· 

19 Industrial EDgg. 6 5· 

20 Architectural Assistant-
ship. 60 68 II 

21 Town Planning 20 20 18--

22 Industrial Electronics. 10·** 

TOTAL 48,S44 26,078 21,S39 

*11/2 years post-dlploma course at the PSG Polyteehnic,"'. 
Coimbatore. 

*-1 year post~iploma course at the Central Polytechnic, 
Madra •. 

••• Allahabad Polytechnic, 1969. 



TABU 2.3 

Stale-roise dUrn'blltion of Girls~ Po(vtechnics as in tIll Year 
1969-70 

SI. 
No. 

Srate 

----~---- .. --.-
Institution~lnsritutions 
conducting conducting 

3-year 2-ycar 
course course 

Remark~ 

1 Andhra Pradesh 3 Also offers 2-year 
courses in Commer
cial Practice and 
Pharmacy. 

2 A!:.S3m , 

3 Bihar 
4 Chandigarh 

5 Delhi • 

6 Goa 
7 Guiarat. 

8 Harya'11. 
9 Himachal Pra-

desh. • 
10 Jammu and 

Kashmir 
II Kerala . 

12 Madhya Pra
desh • 

13 Maharashtra • 
J4 Manipur 
IS Mysore 

16 Orissa . 
17 Pondicherry 
18 Punjab . 
19 Rajasthan 

20 Tamil Nadu 

21 Tripura 

22 Uttar Pradesh 

I 

I 

• 

3 

I 

I 

• 
3 

'3 Wert Bengal . I 

I 

Also offers 2-yelm. 
course in Secretarial 
Practice 

Also offers 2-years 
cou",es in Commer
cial Practice, Phar
macy & Library Sci
ence. 

Abo offers 2-year 
courses in Secretarial 
Practice, Library 

Science & Laboratory 
Technology. 

Also offers 2-ycar 
course in Secretarial 
Practice. 

Also offers 2 years 
course in Commer
cial Practice. 

Also offers 2 year 
courses in Secretarial 
Practice and Labora
tory Technology. 

Also offers 2-year 
course in commercial 
Prance and Library 
Science. 

Also offers 2-year 
course in Lib~ary Science 

Also offers 2-¥ear 
course in Commer
cial Practice. 

Also offers z-year 
course in Secretarial 
practice 

-----
'1 I 

TOTAL 22 

Subject-wis, distriblJ.t1'on 0/ capacit)' together wit" IIIlal intake 
and out-turn for the year 1969-70 

(Girls' Polyteclmics) 

S.No. Subject Area 

I. Electronics. 

2. Secretarial Practice 

3. Interior Decoration and 
Display 

4. Library Science 

5. Medical LaboraIory 
Technology 

6. CommeIcial Arts. 

Sanctioned Admistdon Out-turn 
Intakr (1969-70) (1960-70) 

(1960-70) 

4'0 

300 

S5 

145 

3'9 

304 

'9 

'9 

141 

"3 

86 

7. Architectural Assistant$hip 

40 

25 

180 

18 

18 

84 

8. Commercial Practice 
and Stenography 

9. Pharmacy 

10. Cootume Design 

II. Civil/Draughc;;mansbip. 

12. Catering 

TOTAL 

~oo 

ISO 

'45 

30 

2,190 

4>4 

16. 

Z02 

44 

't?S3 

Il6 

I. 

77 

67 

757 



CHAPTERllI 

3.0. CONCEPT OF TECHNICIAN AND His EDUCATION 

3.1. Definition 

3.11. In the technical manpower spectrum, 
while professional engineers and craftsman are easily 
recognisable, it is more difficult to recognise techni
cians as a class by themselves, although they occupy 
a large part of the spectrum. This is so because of 
the difficulty in drawing clear-cut lines separating 
certain highly skilled craftsmen and prDcess workers 
from technicians and the difficulty in distinguishing 
the well-qualified technicians from some technolo
gists with a similar level of responsibility. As a 
result, technicians as a class can be identified only 
by removing professional engineers and craftsmen 
from the spectrum. There is, however, no doubt 
that the duties and functions performed by techni
cians are recognisable. 

3.12. The I.L.O. defines a "technician" as a 
worker who prepares working plans and other tech
nical drawings from suggested sketches or notes for 
engineering, manufacturing or other purposes; per
forms technical tasks usually under the direction and 
supervision of professionally qualified specialists in 
e'~neering. 

3.13. At the 12th session of the General Confe
Tenee cif the UNESCO held in 1962 the member 
States adopted the following definition: 

'''lbe term "technician" applies to persons 
working in occupations requiring a know
ledge of technOlogy and related sciences 
between that of a skilledwarker and ,that 
of an engineer or technolol!ist; occupations 
at technicians level may call for inspection 
and maintenance, detailed Oevelopment 
plans. supervision of production work. 
detail construction. Collaboration with 
the engineer is an essential part of the 
work of the te.:hnician". 

3.14. The Huddersfield Conference on the Edu
cation and Traini!1Jl of Technicians held in 1966 
identified technicians as bein~ those people employed 
in the broad spectrum of occupations lying between 
the craftsmen on the one hand and the professional 
(or technologist) on the other. . 

3.1 S. It olav. however. be stated that a technician 
working in fields such as sales, servicing, routine. 
maintenance, estimating etc., may need very little 
~uidance or advice from a professional. In such 
cases he will mostly be working independently except 
for " nominal professional supervision ., " matter 
of administrative hierarchv. In some situations the 
technician may be called upon to sltnervise the work 
of craftsmen, operators or junior technicians. 
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So far as the .supervision of craftsmen is coneerned 
there is a tendency in industry to leave such supervi
sion to persons prDmoted frOin the ranks of skilled 
craftsmen if the work does not require complex 
technical knowledge. It has, however, ·been gene
rally accepted that a technician's job is not an exten
sion of that of a craftsman or an operator. Techni
cians and professionals are complementary t, each 
other. 

3.2. Fnnctions 

3.21. The occupation of a technician may 
broadly involve one or more of the following func-
tions: . 

(i) Erecting and commissioning of engineering 
s~ctures, equipment, etc. 

(ii) Engineering drawing and detailing; 
(ii) Maintenance and repair of engineering plant 

. and machinery; 
(iv) Assisting engineering in design and develop

ment; 
(v) Assisting engmeers and scientists in research 

and development activity; 
(vi) Inspection testing; 

(vii) Estimating; 
(viii) Sales and after-Sales Servlce. 

(ix) Serviciiig; 
(x) Contracting; 
(xi) Production and Control; 

(xii) Work Study. 

3.22. The above functions are related to the engi
neering industries. While the use of the term techni
cian in business, commerce and other fields is rela
tively new, there are clearly several occupations wbich 
are comparable to those of technicians in the engi
neering fields. Such occupations include personal 
secretaries, accountants, auditors, data processing 
personnel and certain other junior executives. 

3.3. Definition and Interpretation Adopted by the 
Committee. 

3.31. After a careful consideration of the duties 
and functions of technicians, the Committee has 
adopted the following broad definition and interpreta
tion of the term "technician": 

"A technical employee, whatever his designation, 
who occupies a middle level position bet
ween the craftsman and the technologist; 
whose work requires the application of tech
nical 'knowledge hi~her than that of a skille<\ 



worker but below that of a technologist; 
whose work moreover requires a proficien
cy in skills higher than that of a technolo
gist but lower than that of a skilled worker." 

The Committee uses the terms "technical" and 
"technology" in the broadest sense without confining 
them to denote only the specific disciplines of engi- . 
neering. 

SIKLLED WORKERS 

" z 
z 
<I 
no 
~ 
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3.32. 'Inc fonowing diagr._ illustrates the two 
major dimensions which may be used to distinguish 
skilled workers, technicians, technologists and scien
tists. For the purpose of this report, .tl?e COmmlt
tee has restricted the areas of techmclans to the 
extent to which technical personnel can be trained 
effectively tbrough full-time or part-time courses etc. 
to occupy middle level positions in the teohnical !l1~n
power spectrum as indicated in the schemetic dia
gram given below: 

TECHNOLOGISTS 

Z 
0 
I-
<I 
U 
::> 
0 
UJ 

TECHNICIANS SCIENTISTS 

Skill in techniques based on the knowledge of princi
ples, sufficient to judge the most appropriate techni
que to adopt or to adapt where necessary. 

Thorough knowledge of basic principles as found, for 
example, in the sciences and their application and/or 
adaptation in novel or out-of-the common situations. 

3.4. Education and Training 

3.41. The main objective of the technician educa· 
tion programmes of polytechnics is to give the tech
nician student a sound broad-based knowledge of a 
chosen field. The education needs to be supplement
ed with actual practical experience in industry or 
business and commerce. It is therefore necessary 
that the programmes of technician education and 
training should be properly drawn· up in an integrated 
manner with the cooperation of industry. Whereas 
educational programmes should take care of the pre
sent and future needs, training programmes should 
t:Ondition the technician to meet the immediate needs 

3.42. Technician jobs involved a level of scienti
fic and technical knowledge higher than that needed 
by an operator of craftsman, but lower than that of a 
technolOgist, engineer or scientist. A technician's 
education and training should enable him to exercise 
technical judgment; this judgment is based on an 
intelligent application of the general princinle. under
lying the teehnician's work as compared with the 
reliance upon accumulated skill and experience which 
is characteristic of the craftsman. Whereas the term 
'craftsman' applies to a fairly easily defined and 
generally recognized degree of skill, the term 'techni
cian' applies to a broad band of abilities ranging from 
jobs which are only slightly more technical than those. 



of craftsman, right up to others where high-grade 
technicians are rubbing shoulders with technologists 
and scientists. 

3.43. ,The special characteristic. of technicians' 
work determine the nature of their education and 
trruining. 'First and foremost, technicians need to 
have a mastery of those techniques which are directly 
relevant to ,their immediate employment. Proficiency 
in these techniques requires an understanding of the 
sciences and mathematiCs on which they arc based. 
This understanding need not be '0 . profound as that 
of the professional scientist, but should be sufficiently 
firm to permit its further extension a, "ew applica
tions of. the relevant.scie,nccs and technology, ar~ in, 
troduced and also as the technician himself encoun
ters situations which 'present new reaulrements for 
specialisation. 

3.44. Most technicians also find themselves con
cerned technically with the work of others. at craft or 
operative leveL They must, .therefo~c. be aware of 
its nature and problems. This awareness is prefer
ably acquired through the medium. of a broad basi~ 
training and planned experienc~ which is specifically 
designed to give direct acquaintance with the work in 
question. " 

3.45. Technicians in all ficlds ,should also be able 
to communicate with their' colleagues at ,enior and 
junior levels, for exam"le, in m.king rcpcrts, issuing 
and ronveying instruct:om and so on. Therefore, 
they need fluency in the use of the written and spoken 
word and, this can, best be built on the basis of a 
sound general education. 

3.46. The relative extent of the technician's re
ou:rement for manual skills as opposed to technic.1 
T{nowledge will depend veri largely on the field in 
which he is employed; in design, for example. it will 
be nLllimaI, in servicmg it may be high. 

3.47. During their careers technicians, will, be re
quired to ,gUide and supervise the work of skilled work 
people and craftsmen. In ~~e course they ~1~¥ al,~o 
be expected to rise to pOSlI1!,ns of r"sponS!",I!t~, m 
industry, commerce and socIety. Some techmclans 
may set up their own industrial or busi";ess concerns. 
Technician education should not lose SIght of these 
aspects of the future life of technicians. Throug~ 
their courses, educational, approach and extraCUrrI
cular activities, polytechni~s ~ould attempt to ~eve
lop the right type of motivation, .the correct a~l1t,!de 
towards dignity of labour, a practical way of 0mkmg 
and a sense of discipline, team work and SOCIal res
ponsibility. The confidence and competence needed 
for self-employment should also be developed. 
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3.48. Our country is facing the problem of adapt
ing itself to an ever-increasing rate of technological 
cba,nge. and scientific Drogress: if the technician is to 
play his proper part in the solution of this problem, 
he must be adaptable and needs to have an 'ap'!lre
ciation ,of the social and 'e,:onomic environ,ment. b.,.. 
,'ond the narrow confine. of his inlmediate discipline. ' 
This 'need for flexibility and a 'wider outlook calls 'f~r' 
broad-based courses which include liberal or humaniS
tic stud,ies a"d the provisi~n',of adeqnate co-c~rricul.r, 
extra, curricular and recreational facilities. 

3.49. Entry·into a technician, occupation reqnires' 
not only, an understanding, of the, scientific principles 
behind particular technician functions but also, " mas~ 
tery of the ,techniques and the skills, proccdures and, 
processes which are a part of these techniques.: 
Application of these techoi'!"es implies a careful sele'c~ 
tion of the tools, equipment and ,s\eills'and,their juaF, 
cious use to production objectives. Polytechnic .. can, , 
offer only" part of the training needed to inlpart these 
competencies because of the Jimitatlons ,of their WOrK- , 
shop facilities. They m;ymclude jn'their pro~ 
the training in basic manual and machine skills:, The 
rest of the above practical competencies can iJDly"'; 
acquired by industrial Or field tra:ining. Training 'to 
achieve an acceptable' level of practical competency'is 
thus an integral part of the education of techriiclans 
and thesucce~s ,of. t~oh~ician ~duca'ti~~ p~ogramm~s 
will depend ,on the degree ,to which' the integration of 
polytechnic courses with 'relevant field/industrial train
ing is achieved ~nd consequently.', on' the d~giee to 
which collaboration between polytechnics on the one 
hand and indus!IY and commerce ODth~, other is ~stab,
lished. The, Committee recognises the supreme 
importance of associ!lting indu~try and commerce-
the employe.-s-with. the plaiming and implementation 
of technician education and training programmes. 
From. the ,initial forecasts of. technician manpower re
quirements through the analysis of job content to the 
preparation' of course syllabuses, and the final assess
ment of the comPetence of the technicians, there is 
an urgent need to ensure the closest possible co<iper3" 
tion..of employers" The problem~ of providing pro:. 
per education and training for technicians are the 
concern' 'of a partnership between government em-_ _ . _ r , 

ployers and the educational system; each has its res
ponsibilities and each m)lst collaborate witJ! ttic oilicrs 
in a combined effort if the right solutions are to be 
found and applied 



CHAPTER IV 

4.0. SURVEY OF INDUSTRY 

4.01. To consider the nature and direction of the 
reoreanisation of polytechnic education to meet the 
reat °needs of industry for middle level technicians, it 
is necessary, among other things, to ascertain the job 
positions available In industry for diploma holders, the 
qualities and' skills expected of them, the pattern of 
in-service development and promotion prospects and 
the need and nature of re-training and updating 
courses. Moreover, a study of the views and sug
gestions of Industry on the present diploma courses, 
and an ass"ssment of the in-plant facilities which could 
be made available by industry, would be useful in 
planning for the education and training of technici3ns 
On proper lines. 

4.02. The Chairman of the Committee therefore 
undertook a detailed survey of selected industrial es
tablishments covering a representative sample of the 
engineerinf, and process industries and the public 
utilities and. services. The Report of the Survey is 
given in Appendix No.5. A pilot study was also 
made by the Technical Teacher Training Institute, 
Calcutta, aiming at an anlysis of teohnician jobs in two 
selected engineering establlshmeQts. In this chapter. 
a brief resume is given of the findings of these studies 
with special reference to the qualitative needs of tech
nician education and training. 

4.1. Pattern of Employment 
4.11. Technician positions in industry are occupied 

by engineering graduates, diploma holders and engi
!leering practicals" i.e., those who do not have fonnal 
technical education qualifications but perform the 
functions on the basis of their job experience. Accor
ding ·to the Survey, the proportion of these groups is 
as shown in Table 4.1. . 

TABLE 4.1 

. Tuhnidan positions by educational quaJ~fjralionl. 

Industry group 
Proportion (in percental!'e) 

EDgg. Diploma EnJrin-
Gra- H"lderlt eerinJtl Total 
duatett Practicaht 

t 2 ~ 4 5 

Mechanical ED(!~. In::iustry II 4t 48 tOO 
Electrical Engg. In~ustry 16 38 46 tOO 
Met3lltll1rical (inc1uding 

Mining) Industry •. 9 37 54 100 
Proce!tsing Jndus1ry . 23 24 53 100 

Others . 26 29 4S 100 

Overall proportion J6 36 48 JOO 

·In the Report of the Survey of Industries. the phrase 
/penon'l: wirh joh experience only" i'l: Used in pJace of the tenn 
,'enY.ineM"ingpracricaJs". i . 

4.12. There are wide variations in the pattern of 
utilisation of diploma holders as technicians within 
these industry groups, the proportion ranging from 
24 per cent in the processing industry to over 60 per 
cent in the automobile, ship-building, machine tool, 
and paper industries. 

4.13. A sizeable proportion of skiUed craftsmen get 
promoted to technician positions after they gain ex
perience on the shop floor. Sufficient attention has 
not been given to this group of technicians in the 
present system of polytechnic education. Polytechnics 
have the necessary facilities to olIer a variety of short
term and part-time edacational coarses to supplement 
the technical skills of these craftsmen, especially to 
equip them for their role in planning, supervising and 
managing men and materials. 

4.14. In term, of functions. teclmic!oDs are dis
tributed info the tl.re. fields of (3) design and produc
tion. (b) laboratory testing and analysis and (c) sales. 
stores and costing, as shown in Table 4.2. 

TABLE 4.2 

Functional distn"bu,jon (If techm"a"anl. 

Proportion (in percenta~e) 
Industry group 

DC!Ilifm Labora~ 
& tory 

Produc- testing 
rion & 

analysis • 

2 

Mechanical Engineering 
JndustrY 74 t9 

Electrical Engineering In-
dustry 65 t9 

Metallurgical (inC'luding 
Mining) J ndu!trry . N.A. N.A.I 

Processing Indu!=try . 68 24 

Others N.A. N.A. 

TOTAL 69 20 

N.A.; Not av?i!ablt..~. 

12 

Sales 
Stores 

etc. 

4 

7 

16 

N.A. 

8 

N.A. 

JJ 

Total 

5 

tOO 

100 

N.A. 

100 

N.A. 

JOO 



The concentration of technicians in the design and 
production field, especially in the engineering industry, 
is noteworthy. It is also observed that in the process 
industries, such as petrochemicals and electronics. a 
substantial number of technicians, about 30 percent, 
are engaged in process control and laboratory work. 
In industries like electrical machinery manufacture and 
textile machiney manufacture, there is a growing 
demand for technicians for sales and services. 

4.2. Requirement of Technical Knowledge and 
Skills • 

4.21. Irrespective of the nature of processes or 
organisations, the main qualities expected of diploma 
holders for filling up technician position~ in industry 
are: (a) knowledge of basic technology in the chosen 
field, (b) knowledge of engineering practice in industry, 
(c) ability to apply technical knowledge to practical 
situations, and (d) personnel qualities and leadership 
ability. Industries also stress the importance of 
communication skills for-their technicians. 

4.22. In relation to the qualities identified above, 
the present diploma conises need reconsideration par
ticularly in the matter of practical orientation. 96 
percent of the respondents to the Survey stated that 
the present diploma holders do not possess the skills 
necessary performing technician duties· It was noted 
that the technical knowledge of diploma holders in 
panicular specialities is not of sufficient depth. 

4.23. Industry is generally in favour of specialised 
instruction and training in a number of diversified fields 
in place of the present generalised courses in broad 
fields; a suitably broad-based study is however felt to 
be necessary before any specialised study i;; under
taken. 

4.3. Organisation of Technician Education 

4.31. An attempt was made through the Survey to 
ascertain the views of Industry on the possibility of or
ganising diploma courses on a sandwich pattern. 
Sixty six percent' of tbe .respondents favoured sand
wich courses with specialisation. The Engineering 
Industry in general supports sandwicb courses where
ever such courses are feasible this includes eightyone 
per cent of the respondents from the heavy engineer
ing industry, sevenTy seven per cent from the electri
cal industry and- seventy per cent· from the electronics 
incfustry. 

4.32. In regard to process industries, a majority of 
the respondents were in favour of specialisation without 
sandwiching; they, however, stressed the need for train
ing the industry after the institutional programme. 

4.33. It was also stated by most of the respondents 
that specialisation should be considered according to 
the needs of different industries. A view was expres
sed on behalf of some units in the petro-chemical 
industry and in the electronics industry that sponsor
ship of students by industry to technician courses would 
be very desirable. 

4.34. A close coordination between industry and 
cducation is considered essential in the process of 
technician education and training. This will be neces
sary, among other things, for the periodic revision of 
curricula and development of new courses whereever 
necessary, far providing facilities to teachers of poly
technics to gain industrial experience, for sponsoring 
candidates to sandwich courses and for conducting 
such courses. Most of the respondents to the Survey 
expressed their willingness to cooperale with poly
technics in all these areas. 

4.4. Training of Diploma Students in Industry •. 

4.41. Consistent with the view that training in in
dustry is an essential component of the education of 
technicians, many industries have offered facilities for 
organising such training, subject to certain conditions 
of financial and organisational commitments. In this 
context, it is emphasised by Industry that such training 
should be properly planned and effectively supervised. 

4.5. Training of Polytechnic Teachers in Industry 

4.51. Respondents from industry emphasise that 
the teachers in polytechnics should be uptodate in their 
knowledge of the practices in industry in Grder to make 
polytechnic education application-oriented and relevant 
to the needs of industry. Nearly 80 per cent of the 
respondents are wiIling to offer the necessary facilities 
for the industrial training of teachers subject to cer
tain conditions. These conditions mainly concern (a) 
the cost to be incurred foe the training and (b) the 
safeguards necessary to maintain technical secrets re
lating to their products, processes and techniques. 

4.52. Various suggestions have been made about the 
duration of the industrial tIaining of teachers. The 
durations proposed vary from one month to 5 years at 
a time, the longer duration being generally meant for 
new entrants to the teaching profession. In the opi
nion of Industry, such training should be made an 
essential qualification for recruitment as teachers. 
There should also be provision for further training of 
shaner duration from time to time during the tenure 
of work of teachers. 

4.6. Retraining 

4.61. The Survey reveals an increasing appleciation 
by Industry of the need for refresher GOurses and re
training programmes for technicians working in indus
try. The factors supporting this need are: (a) tech
nological developments and continuing changes in pra
cesses and products; (b) occupational mobility of 
technicians; (c) the need to update knowledge for im
proved performance; (d) the specialised requirements 
of certam industries; and (e) continuing improvements 
in management techniques. 

4.62. Several industries have suggested special 
short-term courses for technicians in industrial and 
production engineering and in the modem concepts 
and techniques in their subject fields. Some of the 
subjects indicated in this connection are: (a) opera
tions research; (b) instrumentation; (c) tOol design 
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and engineering; (d) 'production. planning; (e) stand
ardization; (f) matenals . plannmg and control; (g) 
quality control;"and (h) cost control 

4.63. Some of the above subjects, like quality .:on
trol and production control! !"e in the nature of basic 
requirements for any techmc13n course and should be 
included in the' pre..,mployment education offered in 

. polytechnics. Wherever' Industry identJifies specific 
areas of retraining, polytechnics should devise suitable 
short-teon courses jointly withthe·industry concerned 
and conduct such courses either in polytechnics and/ 
or in industry. 

4.7 Job A1,talysis 

4.71. The sample job analysis made by the Tech
niciands .ETAOIN SHRLUD CMFWYP ETAOINT 

. nical Teacher Training Institut", Calcutta, primarily 
" as a pilot study, broadly supports .The findings of the 

Survey particularly on the need (a) to· speciali~ by 
means of diversmed tectmitian =Ses,. (h) to develop 
supervisory and managerial skills, (c) to improve the 

. technician's abiJityto plan, organise and control shop
floor activities, (d) to develop the ability to communi-

'. care effectively with engineers and craftsnien, (e) to 
ensure a sound koowledge of engineering principles 
and sciences1!ong with. s~ .in· the application of 
such. knowledge to practical problems, and (f) to con
sider. the process of .technician education as a co
pPerlI. 'effOrt of polytehnics alia 1riilusuy: 

. . 4.72. An overall review of the duties/tasks, know- . 
ledge, skills and responsibilities of technicians indicates 

that polytechnics and industry bave complementary 
. roles to.assume in: the 'education and training of techni
cians. Whereas certam knowledge and skills basic to 
all technicians (irrespective of the industries in which 
they are likely to find employment) could be imparted 

. institutionally, there are certain other skills and know_ 
ledge that can be imparted only through in-plant! 
apprenticeship training in industry. These vary from-, 
industry to;industry. Further, the education and train
ing of technicians, like that of all other professional 
persons, is a continuing process and does not cease with 
the first employment; so much so, that the appropriate 
forms of refresher and retraining courses should be 
foonulated keeping in view the changing requirements 
of jobs for· skills and knowledge and the ability and 
needs' of the iridividual tecbnician. In order to iden
tify' these 'needs; as well as to aid the diversification of 
educational programmes in pOlytechnics, it is necessary 
to' undertake job analysis surveys of a wide represen
tative cross-section of industry, commerCe and the pub-

. lie utilities. 

4.8. The Committee has carefully considered these 
suggestions. It has also taken into account the sug
gestions made by industrial associations and profes
sional· organisations like the Institution of Engineers 
(India). In the recommendations whioh follow, these 
views and suggestions have been cooordinated with 
the l:-dCtual data on the education and employment of 
diploma holders so that the present system may be 

. reorganised on proper lines. 



CHAPTER 'Ii 

5.0. RE01<GANISATlON OF POLYTECHNIC EDUCATION 

5.01. The duties and funclions of tcchnicians and 
the corresponding educational and training require
ments have been outlined in Chapter III. The deficien
cies of the present system of technician education and 
training and the desirable improvements pointed out by 
industry ·have been summarised in Chapter IV. This 
chapter examines the reorganisation of the educational 
programme and the organisational set-up in the light 
of the several views and suggestions presented to the 
Committee. 

5.1. Need and Nato .. e of the Reorganisation of 
Courses 

5.11. Need for Diversification of Diploma Courses. 

(a) Industry has drawn attention to the inade
quacy of the technical knowledge of present diploma 
holders. Particularly their lack of depth of knowledge 
in different technician specialities has come under 
criticism. 

(b) This criticism is but quite natuxal if One looks 
at the bewildering variety of specialised tecbnological 
tec~niques, operations, procedures, and equipments 
whIch characterise the present-day industrial activities. 
New methods, materials and processes are emergino 

rapidly. Side by side, new techniques of productio~ 
management, as in production control and industrial 
engineering, are developing. Commerce and business 
are also making an increasing usc of scientific and 
specialised methods in organisation, sales and manage
ment. Correspondingly, there has been considerable 
developt.Dent in tecfm.ici.a~ functions and specialities. 
Underl~lng these speclaliUes there is such a great deal 
?f specIalised theory and practice that a general courSe 
In a major branoh of engineering can only superficially 
COv7r all these specialities. It may, therefore, appear 
demable to favour a narrow specialisation of the 
courses to facilitate a study of each speciality in 
depth. However. there are weighty reasons against 
such narrow· specialisation, the important among 
them being: 

(i) In .the Indian context, narrow specialisation 
will. ~everely restr!~t the employment oppor
tumlles and mobility of technicians. 

(ii) Narrow specialisation may restrict future oc
cupation":l. adva.ncement for want of higher 
level pOSItIOns In many of the sp.cialised 
fields. 

(iii) In the absence of . broad-based technical 
knowle~g.e, the scope for further study and 
adaptability to technolomcaI changes will be 
limited. 0' 

(c) Bearing these consideratl"fiS in mind, the Com
mittee feels that, at present, narrow specialisation is 
undesirable at the fitst diploma level. The diploma 
courses should, wherever necessary, be diversified to 
provide for a range of broad specialisations within the 
major branches of study. These broad specialisations 
should, moreover, be built on the broad based study 
of the ba,ic principles of engineering. technology or 
other fields and the apphed and basic sciences and 
mathematics commOn to the entire branch. 

5.12. Need for Sandwich Coorses 

(a) Other deficiencies in diploma holders repeat
edly pointed out are that they lack skills, practical job 
knowledge and the ability to apply and are ignorant 
of the actual requirements of industry. 

(b) But the industries agree, nearly unanimously, 
that however, efficiently the systems of teChnician edu
cation and training may be organised, the diploma 
holders are not likely to exactly fit mto th~ needs of 
the actual work done in industry without ~ome kind of 
orientation and shop floor/field training. llUs is so 
because the practices and techniques, tools au': equip
ment, and proceduxes vary in nature from"unit to unit 
in tho same kind of industry and from mdustry to in
dustry and are also liable to changes from time to 
time. The organisational arrangements too are not 
of a standard pattern. Multiplying this diversity by the 
broad array of technician functions from design, draft
ing and development to maintenance and supervision 
one could see the dimensions of the problem of train
ing the student to adequate technician JoO-competency. 
Most industries realise this and are prepared !o orga
nise orientallion and induction programme and "n-tbe
job training to new recruits. Even so th&y expect the 
diploma holder to have a good praoucal kno"ledge 
.nd .kill concerning industrial technique<, procedures, 
tools, materials etc. so as to enable hIm :0 judiciously 
select and apply these in a'!Y p~cular situation. . 

(c) The capability of purely institutional education 
&Ld training to impart such a competerocj is somewhat 
limited by the available equipment and facilities. In 
the institutional set-up the industrial aunosphere too is 
lacking. The practical work in the polytechnics, if 
\'Iell·organised, can give the training in b'.~ic manipula
tive and machirie skills necessary to develop skill acqui
sition and appreciation. Facility in the judicial com
bination of skills and tools and the integrated appli
cation of knowledge and techniques to actual field 
operations can, to ~ large extent. be acquired only 
through properly planned and guided training in 
industry. Moreover, in the institutional practical work 
the student lacks the inherent urgency and interest 
which characterise the work being done as a part of 
a production maintenance or business job. Planued 

IS 



practical work in a production shop or in a drawing 
office where the activitJeS are not merely exercIses but 
stag~ of work which will end .in saleabl~ p~oducts, 
makes a difference in the intensity of monvatlon, as
similation and appreciation. 

(d) For these reasons, the Committee recom
mends that efforts sbould be made by :ill concerned 
to provide practical training in industry for all diplo
ma studeDts. The several aspects of industrial nain
ing are discussed in Chapter IX. 

(e) One of the best ways of linking industrial train
ing with institutional education is through the orga
nisation of sandwich courses. The training resources 
of institutions and industry are combined to conduct 
these courses, with the result theory and practice are 
elosely correlated. The student's motivation ;s en
hanced as work is coordinated with studies and he 
develops greater skill in human relations and a greater 
sense of responsibility. The transition from acadentic 
pursuits to the world of work becomes easier. There
fore, there can be no doubt that sand",ich courses, 
if they are properly planned, organised and conducted, 
would be the best way of producing capable techni
cians. The Comntittee favour their progressive in
troductio· in appropriate technician specialities wher
ever possible. However, the effective organisation 
of sandwich courses depends on several considerations 
both acarlentic and praCtIcal. These considerations 
are examined in a later section. 

(f) While the incorporation of industrial training 
as an important component of technician education is 
essential, it is equally necessary that adequate atten

. tion be paid to strengthening the practical content 
of the courses and giving them an industrial orienta
tiOD. 

(g) The practical content as prescribed in our 
present courses seems impressive,. often occupying 
60 to 70 per cent of the total time. In practice, 
however, the teaching and learning of technological 
practice have largely been ineffective. Important 
among the several reasons for this deficiency are: (a) 
a lack of clear understanding of the real meaning of 
practical work in the context of technician education 
(b) a theoretical teaching approach devoid of appeal 
to real ,itllation (c) the lack of equipment and faci
lities (including adequate consumables) for stimulat
ing industrial situations, work and activities and (d) 
the lack of practical experience, on the part of the 
teachers, in the work they are trying to teach. 

(h) This calls for the adoption of new teaching 
appr03ches and the reorientation of institutional prac
tical work to foster ability in application. The prac
tical work must stimulate industrial or commercial 
conditions as closely as possible. Industrial exoeri
ence for faculty and measures for industrial traIning 
of teachers also become vital. These aspects will be 
discussed further in later sections. 

5.13. Need for Part-time and Other Courses 

(a) Reference has already been made in chapter 
IV to I he need expressed by industry for organising 
a variety of short-term and part-time educational 
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courses for technicians and craftsmen working in in
dustry in order that they may qualify themseh'es to 
work ,\lith greater competence. The Committee re
cognises the importance of such courses as the most 
effective method for the education of persons to fill 
the technician positions falling nearer the crafts... 
men. 

(b) !nuu,try ha, .;50 s!tes~ed the need for orgams
ing special refresher and retraining courses in several 
areas for their technicians. The Committee recom
mends that while the major concern of polytechnics 
should be the running of regular diploma ,ourses, they 
should also organise part-time, short-term and ether 
special refresher and retraining courses, depending on 
the needs and situations. 

(c) Apart from these courses, polytechnics should 
organise advanced diploma courses. The Committee 
feels that the provision of such opportunities to enable 
technicians to qualifv themselves better will not only 
serve the interests of industry, but, more importantly. 
improve the, promotional prospects of technicians and 
enhance their status. 

(d) In this context the Comntittee feels it necessary 
to refo, to the greater social recognition given to 
degrees and the wide-spread demand by technicians 
for the creation of opportunities to qualify for degrees. 
~~ technician ed?cation system must make due pro
VISIOn to meet this need. Therefore, the Committee 
recommends that certain selected polytechnics of ac
ceptable standard having the necessary facilities, 
faculty and resources must be authorised to offer 
part-time degree courses. The State Council of 
Technica! Awards-~he machinery for the control of 
standards of technician education recommended in the 
later part of this chapter-may award tllese degrees. 
Such courses could moreover give scope for polytech
nic. teachers also to attain better status and opportu
mtles. 

5.14. Netd for Flexibility in Course Planning 

If the suggestions made so far about course reor
ganisation are to be effective, the courses must reflect 
the needs of regional, local and individual industrial 
and c?mmerci~l units as closely as posslble. There
fore, It IS obVIOUS that the courses and curriCUla of 
different polyteohnics would not always be uniform. 
r.:r0reo~e~, the local conditions with regard to indust
nal trammg vary greatly and therefore there can be 
no single uniform training arrangemeni. In view of 
these considerations, it becomes essential that within 
the broad framework of certain general guid;lines as 
regar~s. the standards, objectives and scope of 
techn!c!an . courses, there should be a great deal of 
~eXlbi~ty lD. Course planning to permit local varia
tlOI:" lD th;tr structu~e,. conte."ts, and organisation. 
!h!s necesSity for fleXibility gams further emphasis if 
It IS agreed that techi!icia!1 education should conti
nually adapt and mOdify Itself to suit future needs 
and changes. 



5.2. Courses 
5.21. Course Pattem~ 
Ca) In line with the foregoing con~iderations the 

Committee recommends that polytechmcs should ?r
ganise a variety of courses as given be!~w depen~mg 
on the needs and situations. In orgamsmg the dIffe
rent courses, it is essential that coordination should ~e 
established in centres where more than one pol~echmc 
exists so that duplication of efIects may be aVOIded. 

(b) Full-time Diploma Courses 
(i) General Courses: General Courses ar~ of ~he 

kind as exist at present in the fields of engmeenng 
and in commercial practice. 

(ii) Diversified COllrses: Diversified Courses have 
been defined earlier as those in which study-in-depth 
or specialisation in any of a range of broad sub-fie~ds 
is built on a study of the fundamentals of th~ entJ~e 
branch. Diversified courses should bc orgarused JU 
such institutions where the need for them has been 
fully established. These courses may be . introd~c,:d 
in the initial stages by means of elective subjects wlthm 
the broad-based diploma courses. 
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In introducing diversified courses, due ~egard 
should be paid to ~e p.attern of employment ,!, the 
major fields of engmeermg, commerce and busmess. 
In the field of civil engineering. for example, the 
major employers like the PWD and Government ~e
partments feel that there is no need for e~tenslve 
diversification. However, other employcrs lIke the 
contracting firms, practising architc,crs and . consul~
ing engineers have expressed the vIew that th.ere IS 
need and scope for some diversified courses 10 the 
civil engineering field. 

In mechanical en('l'ineering and electrical engineering, 
where manufacturi~g industry is the ~ajor em~l?yer, 
there is a large demand for specialist techmc!~s. 
There employment pattern in resp,:ct of techmcI?n 
level personnel in commerce and busm.ess also adrruts 
of some diversification in the related dlplonI"; co,:rses. 
Introduction of diversified courses therefore 'lI!p!,es • 
careful analysis, from time to tim~, of th~ .actiVlty ?f 
employing organisations and the Job posItions a,:all
able therein and a precise description of the f?nctJOns 
of technicians. For this purpose the C~m111l1tte". re
commends the setting up of special cells 10. the Drrec
torates or Departments ·in charge of technical. edu.ca
tion. Their functions would inclu.de. the. estimation 
of future technician deman?, speclahty-~se, on the 
basis of analyses of occupations. In Ind13. the tech
nician is frequently reqnired to de:u with !a~ks related 
to but not necessarily part of, hiS functIons. There
fo~e, in planning the diversified course" ~e should 
look beyond the boundary of such oc~upatlOnal ana-
1 ses Courses must be planned to SUIt the needs of 
l.ch~ician occupations in a cluster of closel~ rela~ed 
specialisations. A list of some ~f th". fie!ds m. whIch 
diversified courses can be orgamsed IS glvcn m An
nexure 5.1. to this chapter. 
(c) Sandwich Courses . ' 

In sandwich courses institutional educat:on and JU

dustrial training alternate over· the duratIOn ?f the 
course. The. sandwich periods may vary. ~ccordmg .to 
the nature of the speciality and the tralUlDg arranoe-

ment that is best suited in any 
Experience suggests that 3 to 6 
periods are generally suitable. 

particular case'. 
month sondwich 

The quantum of industrial trainin~ needed varies 
with different technician specialities; consequently, 
courses in certain specialities lend themselves better to 
the sandwiCh pattern. Sandwich courscs should there
fore be organised in such specialities where a proper 
balance and correlation could be achievcd between 
the institutional education and the industrial training. 

In organising sandwich courses, adcquute arrange
ments should be made for proper instruction, guid
ance, supervision, assessment and evaluation during 
the industrial training periods. It is preferable to 
make the last period of a sandwich course an insti
tutional period so that the final exalnination naturally 
falls at the completion of the entire course. It may, 
however, happen in some cases that the last period is 
an industrial period. In such cases the final exami
nation should be held after the completion of the last 
period of industrial training. This is necessary in 
order to properly control and ensure the effective
ness of the last period of industrial training from the 
point of wew of the course objectives. 

The other conditions to be fulfilled in organising 
sandwich courses have been set out by Mr. Henninger 
and Mr. Houghton, the foreign consultants to the 
Committee, as follows: 

1. There must be a relatively high and extcnsive 
concentration of suitable industries. 

2. There must be suhstantial active support and 
participation by appropriate industries arranged well 
in advance, and definitely committed. 

3. The participating industries must be comitted in 
advance to furnish proper instruction programmes, 
and to provide a system and competent personnel for 
the necessary supervision, instruction and progressive 
evaluation of each trainee. 

4. The institution shall be committed in advance 
to furnish a competent and interested faculty mem
ber to serve full time in the plant for each group of 
at most 20 students to act as coordinator, cc!Unsellor 
and instructor and incidentally to learn for himself 
about industrial problems and pracdces. 

5· Satisfactory allowances must be committed in 
advance by the institution on behalf of both faculty 
members and students to assure a reasonable time
table ana work load properly in keeping with effective 
learning processes and· nOrmal social amenities. 

Considcring all the above aspects, the Committee 
rccommends that efforts be made to secure the active 
and effective partnership of industry towards the pro
gressive organisation of sandwich courses at selected 
centres and in certain specialised fields duly preceded 
by very carcful study of all relevant factors. A list 
of suggcsted fields and locations for the introduction 
of sandwich courses in given in Annexure 5.2 to this 
chapter. 



(d) Advanced Diploma Cou= 
These courses are for diploma holders who have 

been in service for at least one year. . T?es~ courses, 
by and large, will be in fields of specJahsall<~n. . ~he 
fields should be selected after a careful consl\]eratton 
of the industrial needs in any particular area. Some 
suggested fields in which advanced diploma courses 
may be offered are given in Annexure 5.3 to this 
cbapter. 

(e) Part-time Diploma Courses 
3. General and diversified evening courses 

b. Day-release courses 

c. Block release courses 
Part-time diploma courses should be organised for 

craftsmen and technicians who· have been in service 
for at least 2 years. The courses should be so 
framed as to prepare them for the craft-based techni
cian functions. In framing the curricula due regard 
should be g:iven to the educational attainments, skills 
and industrial experience already possessed by these 
technician students. Courses should be started 
at the initiative and with the cooperation of industry 
in subject fields which will benefit a large number of 
skilled persons. 

(f) Short-term and Special Courses 

To meet the special needs of industry for retaining 
their technicians, short-term and special courses 
should be organised in suitable fields. Some sugg
estions in this regard have been . made by various 
industries in response to the Committee's Survey of 
Industries. 
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5.22: Types of Conrses 

(a) Engineering Technology 
Diploma courses may be offered in diversified 

areas of the major branohes of Civil, Mechanical, 
Electrical and Chemical Engineering, Metallurgy, 
Textile Engineering etc. in addition to, or in place 
of, the general courses in these branches. A list of 
possible areas for offering diversified courses is sug
gested in Annexure 5.1 to this Chapter. The Com
mittee emphasises in particular the need for organis
ing courses in Electronics, Control Engineering, Me-
tallurgical Engineering, Plastics Technology and 
Polymer Science and Technology , which are becom
ing increasingly important in present-day industry. 

(b) Commerce-Business 
Polytechnics should offer courses ill commerce and 

business in so far as these are closelvrelated to 
industry. A note on commerce and - business 
education tracing its development and suggested 
line of reorganisation, with indications of the 
necessary courses, is given in Annexure 5.4 to this 
chapter. 

(c) Courses in Girls' Polytechnics 
A variety of courses suitable to the temperament 

and special aptitudes of girls sould be organiscd in 
Girls' polytechnics. These may' be offered in the 
following fields: Catering and Food Technology, 

Agricultural and Horticultural Extension Services, 
Pharmacy, Para-Medical Technicians. Medical Labor
atory Technicians and X-Ray Technicians, Home 
Science and Home Economics, Architecture, Applied 
Arts Interior Decoration Radio and Television, 
Sec~etarial Practice, • Business Administration, 
Commercial Practice etc. Other courses in the 
fields of Engineering and Commerce may also be 
offered if felt desirable. The Committee recomm
ends in particular that diploma courses in Home 
Science and Home Economics options should be 
introduced in all Girls' Polytechnics. 

(d) In respect of polytechnics situated in non-
industrial urban areas, a careful study may: be 
made' of the types of courses requ.ired for -these 
regions and, in the light of such study, suitable courses 
may be organised. However, these institutions may 
concentrate on offering generalised courses. Efforts 
should be made to set up industrial' estates in the 
vicinity. of such institutions to stimulate their growth. 

(e) Polytechnics in rural areas may offer courses 
in agricultural engineering and courses ~pplicable 10 
agro-industries. In such areas the possibility of set
ting up industrial training institutes in the proximity 
of existing pOlytechnics may be considered with a 
view to augment the training facilities for studcnts. 

5.23. Duration of Courses. 

(a) The Committee realises that the duration of 
courses may vary depending on the nature. pattern and 
type of courses. The Committee examined this matter 
very carefully and is of the view that in general the 
duration of a full-time diploma course should not be 
less than 3 years. 

(b) However, for such courses as in the field of 
commerce and business a shorter duration can be 
considered if a careful study reveals that the required 
standards could be achieved within such· shorter 
duration. 

(c) For sandwich courses while the duration 
should be greater than for the regular courses Ihey 
should not be of so long a duration as to make them 
unpopular. However sandwich cour'es have the 
advantage of effectively preparing the student to fit 
straightaway into the first technician job. Also, the 
periods of vacations in sandwich courses are shorter 
and thereby the time available for. education and 
training . is increased. After carefully examining 
these factors the Committee is convinced that duration 
of 3! years should be sufficient ;n. most cases. 

(d) The following are the normal durations recom
mended: 

rull-time institutional diploma courses 3 yeors 

Full-time sanc:wich courses at first diploma level: 3i years 

Advanced dipb-n3 courses I year 

Part-time c\'cnin~ courses at first diploma level: Not exceed. 
ing 4 yeaTS. 

*( Actual duration. will be governed by the subject unit 
I equi~cments) 

The duration will depend upon the.subjeci contents. 



5.3. Admission Qualification. 

5.31. There are at present three diJferent schemes 
of polytechnic education based on the minimum 
admisSion requirements viz. the 3-year diploma 
cou~e after matriculation or a Secondary School 
Ceruficate, the 2 year technician course after Higher 
Second~ Education and the 4-y~ar sandwich course 
for chemIcal operators after general education up to 
the age of 14 years. All these schemes have been 
approved by the All India Council for Technical 
Educ~tion and are .under implementation in the poly
techmcs. The mam pattern however is the 3-year 
diploma course which accounts for 'about 94 per 
cent of the total sanctioned admission capacity in 
polytechnics (excluding the Girls' Polytechnics). 

5.32. Even with reference to the 3-year diploma 
course, the admission pattern varies from State to 
State depending upon thtl structure and stages of 
secondary education in the concerned State. In 
Madhya PradeSh and Delhi there is a ll-year school 
education leading to the Higher Secondary Certificate 
a pass in which is the qualification for admission to a 
polytechnic. In another group of States, comprising 
Andhra Pradesh, Bihar, Gujarat, Maharashtra, Orissa 
Tamil Nadu, Goa and Pondicherry, the Secondary 
School Leaving Cemcate is awarded after 11 years 
of school education but it is not of the same level as 
the Higher Secondary Certificate which is attained 
only after an additional year of education. Students 
are however eligible for admission to polytechnics in 
these States at the end of the 11 years of school edu
cation. Another case is that of Assam where the 
school education including a pre-primary stage 
extends to 12 years but terminates at the same level 
as at the end of 11 years in the above group of States. 
The States of Jammu and Kashmir, Kerala, Mysore, 
Punjab, Haryana, Rajasthan, Uttar Pradesh, West 
Bengal, Himachal Pradesh and Tripura provide yet 
another variation with a public examination held at 
the end of 10 years of school education marking a 
definite stage. This is followed by a~ additional 
year or two, either as a part of the school system or 
of the u1lliversity, aiming at the level of Higher 
Secondary or Pre-University stage. The polytcohnics 
in these States take, on those students who successfully 
complete, the Class X examination. These various 
patterns of admissions and the consequent development 
of ,polytechnic education in the States ,have led to a 
great deal of di1!icnlty On the part of industry to 
determine the standards expected of a diploma holder 
today. Another feature that was brought to the 
Committee's notice in this regard is that about 75 
per cent of the students who apply for admission to 
polytechnics in some States have in fact completed 
Higher Secondarv education or the Pre-University 
Course even though the minimum admission qualifi
cation prescribed is only Matriculation or its equiva
lent. For these students, most of the first year of 
the diploma course is a repetition of academic work 
in Science and Mathematics which they have already 
studied before joining the polytechnics, 

5.33. In contrast, a situation in one of the States 
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:s ref~ned to ':" which the first year of the diploma 
urse .IS s~ deSIgned that it would be equated to a 

~ft~~ersJty Course; the students could t.hus siphon 
d a e end ,of that year to join either a 3-year 

egree ~ourse In arts, commerce or science or a 
5-Yh'narl mtegrate~ degree course in engineering and 
~ec 0 ogy, This ~ets at naught the concept ot an 
mtegrated ,3-year dIploma course and seeks to im I 
that the diplomac~urse should he completed in ~~ 
years after the Higher-Secondary or Pre-University 
course. ., 

5,34, The Committee has also obs d th 'd di ' crve e WI e spanty among States in the standards t f 
the several stages of education; in one..;.e thor 
COurse content of the Pre-University Course ':as r:' 
ported to he much less than that prescribed by th 
C~ntral Board of Secondary Education fOr u: 
HIgher Secondary, 

,5,35_ After examining all these aspects, the COm
Dllltee conclude,S ,that the b!"i~ appro~h to the lay
IDg down of DllDJDlum admissIOn qualification should 
be, o!, ,the one h~nd, to keep the integrated nature of 
technicIan educauon and training intact and on the 
other" to cons!der the general level of knowl~dge and 
matunty requrred to meet the demands of industry 
or to take the maximum advantage of the courses 
offered in polytechnics, 

5,36, It has already been observed that industry 
n~ds persons who. can plan, organise and super
vISe the work of skilled workers as well as those who 
can, assist professional engineers or technologists in 
~eslgn, development and planning activities by tak
!ng over some of their simpler activities and perform
IDg them under their general guidance, Such types 
of technicians require a sound knowledge of the 
fundamentals of engineering or technology and a 
good level of science and general education, It 
~as also, !>een not,ed that the technologies involved 
I~ ,techmclan funclJons are always in a stage of tran
SltlO~, Unless a sound educational foundation is 
proVlded,. pro~lems o! adaptation ,to changing tech
n,ology WIll anse dunng the workmg life of techni
CIans, 

,5.37, Keeping, these trends and requirements in 
VIew, the CommIttee recommends that the minimum 
admission qualification for technician courses should 
be laid down as a pass in Higher Secondary Exami
nation or its equivalent, In cases where students 
are to be admitted after matriculation, technician 
courses should he preceded by a preparatory course 
of one year after the matriculation examination on 
its equiValent, The details ot this course. which 
will be the nature of a 'transfer' or a 'bridcing' 
course, will be worked out by the concerned State 
Government through the proposed State Council of 
Technical Awards, 

5,4, Curriculum 

5.41. Principles 

The following considerations are important in 
designing the technician curriculum: 



1 The technician curriculum should comprise an 
inte;"ated ~roup of subjects of study arranged in 
proper sequonce and leading to the general. objecl
ives of technici.m education and to the specIfic ob
jectives of the technician specialities. While the 
cuniculum should be designed primarily for the pre.
paration of tech~icians, it should p~o.vid~ enough 
academic foundation for students aspmng to further 
their knowledge through self-study or through ex
tension course leading to higher qualifications. 

2. The curriculum should be built upon the level of 
attainment required at entry. 

3. The curriculum should generally be the out
come of the joint and cooperative efforts of polytech
nics and industry. Consultations with other engi
neering colleges and polytechnics could also be very 
valuable in this respect. 

4. The curriculum should be flexible enough to 
permit addition or deletion of subjects and alter
ation in their levels and contents depending upon the 
pre-entry preparation, the varying needs of industry 
and the direction of technological change. 

5. The syllabi should not only specify the 
but should also indicate the depth of their 
ment. 

topics 
treat-

6. When changes are to be effected in the cum
culum, it is desirab1e to take into a..:couDt the "iews 
and suggestions of students as well. 

7. Provision must be made in the curriculum for 
self-study and independent work and for library work 
and consultations with faculty. 

5.42. Course Contents 

(a) The objectives of technician education have 
been discussed and it has been noted that any tech
nician course should be broad-based and generally 
comprise (i) basic and applied sciences and mathe
matic;, (ii) technical subjects and (iii) general stu
dies. 

(il Basic and applied sciences and mathema
tics should enable the student to understand 
and learn the technical subjects that follow, 
but also lay the foundation for adaptabi-
1ity tn changes and further studies. 

(ii) Technical subjects both basic and specialis
cd, should be included in appropriate pro
portion consistent with the requirements of 
the course. Technical subjects aim to im
par-! the knowledge of technological prin
cioles and mastery of the techniques and 
skill and should comprise both theory and 
practical work. . 

(iii) General studies including 
should aim at developin~ 
skills, broad outlook and 
des and qualities. 

language ~tlJdv 
communication 

personal attitu-
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(b) In determining the breadth and depth of the 
scientific and technical subjects, it should be kept in 
mind that the technician need not pursue his funda
mental studies to the same depth, nor does he need 
to s.uuy the applied and technological subjects in 
the ~ame breadth. as the engineer or technologist. 
But within the particular range of specialised study, 
i.e should be much bctter equipped with practical 
skills and detailed knowledge of techniques. 

(e) III tcchnician courses, grcater stress should 
be placed on developing practical competency and 
skills. Practical work should therefore from a sub
stantial part of technician courses, particularly the 
full time regular courses. The elements comprising 
practical work may differ from field to field. In 
the field of engineering, for example, practical work 
will consist of work in the science laboratories and 
technical laboratories. design and cirawing, and 
field work or workshop practice. Whatever the field, 
the basic requirement regarding the contents of prac
tical work is that it should reflect similar work in 
industry, commerce or other field as far as possible 
within the limitations of institutional facilities. 

(d) Genera! studies should include the following: 

(i) Study of language as an effective tool of 
. communication. 

(ii) Study in appropriate depth of topics from 
the following subjects as and where rele
vant: Industrial organisation, Factory laws, 
Labour laws, Human relations, .Materials 
management, Industrial hygiene, Industrial 
safety, Concepts of systems engineering. 
Production control, Quality control, Cost 
Control, Standardization, Principles of 
economics etc. 

(e) The Committee feels it necessary to stress that 
be5ides imparting specialised knowledge and pract.ical 
orientation to the world of work technician courses 
should be designed to foster the development of per
sonal qualities such as integrity, a sense of social res
ponsibility, liberal values, a commitment to progress 
and adaptability to change. Moreover, education 
should help students to acquire an understanding of 
the social. context in which they live and the process .. 
of social change. To the extend possible therefore. 
general studies should also ·include subiects oriented 
towards developing an appreciation of the social and 
economic implications of science and technolo~y and 
industrial and commercial activity. 

(f) The educational proeramme should also includo 
project work. seminars and co-curricular activities 
aiming to develop in the student the confidence and 
competence needed for self-employment. 

(g) The proportions of !!eneral studies, basic scien
ces, applied sciences, basic technical subjects and 
<necialised technical studies, ond the ratio . between 
theory and practical work will vary from course to 
course within certain limits and should be carefullv 
deter'.".~ned in rel."tion to the general obiectives of 
techmc,"n educatIOn and the specific requirements of 



the particular speciality. The following pattern is 
suggosted as a very broad indication of the relative 
percentage of content. in a diver5ified course: 

General studies Perccmage CClIIUM 

(includir.g languages, mln81lCment sub~ 
jeets ctc.) 10% 

Scietl(:e.~ 

Mathematics, Basic Sciences, and Applied 
SciencesOncludinB laboratories) 15% to 20% 

Tecll"i,al Studies 

Pri",;,,,,,.; (theory~ 
Basic 
Speciality (elective!!:) 

Pratl;'1: 

De~ignlDrawing 
Tech. Lab./Workshop 
Project and Field work 

(h)' Some curriculum outlines are given in Appen
dix No. 6 and these may serve as illustrations of the 
way in which curricula may be planned for full-time, 
diversified and sandwich courses. It should be empha
sised that the ' curricula given are 'examples only and 
should not be interpreted as recommendations or' as 
ideal ones. Many variations are possible. 

~.43. Sequenteof Study 

The basic sciences, applied sciences, languages, 
humanistic studies and the basic technical studies 
should generally be converted in the first two years. 
The electives should preferably be reserved for the 
final year. Some topics of the general studies (for 
e.g. industrial administration, economics, psychology, 
industrial hygiene, factory laws, and man-management) 
require a certain degree of maturity and should there
fore be carried o\'er to the finhl year. 

, 
5.44. Orientation of the Educational Programme 

(a) In framing the educational programme and 
related activities, and more importantly in interpre
ting them in the actual teaching and course work, It 
must be recognised that technician education should 
stress not only the acquisition of functional know
ledge and skills, but also the development of the atti
tudes and abilities most valued by employers, namely, 
a practical way of thinking, resourcefulness, an ability 
to communicate, the correct attitude towards dignity 
of labour and a sense of di.ciDlin •. 

(b) Teaching of technical subjects should be appli
cation/industry-oriented. Science and Mathematics 
syllabi should be carefully matched with the require
ments of the technical ,subjects. They should be 
taught as subjects interwoven illto the other subjects 
of the course and not as unrelated subjects as they 
are so often regarded. ; 
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(c) The study of language should be emphasised 
as an effective tool of techDlcal communication-oral 
and written. 

(d) Besides the proper framing of curricula, several 
other steps arc necessary to give an industrial orienta
tion to the educational programme. Teacher5 must 
have considerable industrial experience and should be 
enco.uraged to keep in continual CODtact with industry 
In several ways. . Increased attention should be paid 
to the matter of equipments and the use of teaching 
ald. to make the teaching as realistic as possible. Pro
ject work based on actual industrial problems and the 
usc of the problem method are indispensable. It is im
portant to get as many experts from industry as pos
sible to teach the technology courses on a part-time 
basis Or under any other feasible arrangement. Their 
participation will be particularly valuable in guiding 
the project work. Arrangements should be made, 
wherever possible, for representatives from nearby in
dustries to participate in seminars and deliver special 
lectures. They may also help polytechnics by sup
plying technical information, flow charts, detailed 
drawing etc. Visits to industries and work sites 
should be given due importance. 

5.45. Laboratory Work 

(a), Laboratory COUr5es have a crucial and specific 
role to play in technician education programmes. Pro
perly 'organised, they could contribute greatly to the 
nnderstanding and appreciation of the principles and 

: theory learnt and help the acquisition 'of ability in the 
application 'of knowledge and techniques.' Unfortu
nately, in, our polytechnic~, the laboratory remains an 
aspect to which the least attention' has been paid with 
the result· that ,the, educational potentialities have, not 
been fully exploited. 

(b) The three aspects "f[laboratory work whiCh 
Lcserve serious· attention in thi:; context are: (i) tbe 
prescription of the laboratory courses in the curricu
lum (ii) the planning, organisation and evaluation of 
laboratory work by the teacher and (iii) the work and 
performance of tQe student in the laboratory. 

(c) At present, the laboratory classes are normally 
assigned to junior teachers who do not teach the re
lated theory classes. This practice must be immedia
tely changed. Senior teachers who handle the theory 
classes should also conduct the laboratory classes. Pro
perly trained laboratory assistants must be made avail
able in each laboratory to give them the necessary 
assistance. 

(d) The present laboratory courses in the various 
technical and science subjects are not properly plan
ned to integrate them with the desired objectives of 
technician education. Some of the experiments in
cluded at present are absolutely unnecessary. For 
some others, demonstrations will be sufficient. Labo
Iatory prograll1.njes should be, formulated to develop 
ail understanding of Principles and concepts, acqui
'sition of skills, mastery of techniques, ability in 
creative thinking and a practical way of thinking. 



laboratory programmes and experiments sh(.mld 
be designed to give the sUident a ~ear Idea 
of the measurement of v",:"ous phyS.'cal para
metres he has to deal. WIth, ~e mstruments 
he has to use in hIS professIon and the 
experimental techniques he has to apply. A labo
ratory programme c:annot be or~ani.sed properly with
out proper instructional matenal 10 . the fO.rm of 
laboratory manuals. Laboratory manuals m the 
various disciplines suited to the needs of each course 
should be prepared. It may be mention~ here that 
when revised laboratory programmes are llDplemented 
some changes in the existing equipment pattern will 
become necessary. Some new equipments may abo 
have to be procured or developed. Adequate funds 
should therefore be available to the institutions for 
this purpose. 

5.46. Workshop Practice 

(a) Since the polytechnic workshops are equipped 
ouly to impart the necessary fundamental skills, the 
Committee recoDllJlends that workshop practice should 
be designed maiuly to give the basic traiuing so as 
to lay the foundation for later shop 1I00r expenence. 

(b) Basic traiuing in. Mechanical Engineering, lor 
example, would include the basic skills related to 
metal forming, removal and joining, casting processes, 
heat and surface treatment of materiaJs, methods of 
measurement, drawing, etc. Basic traiuing should 
help the sUident to learn the correct use of hand tools 
and a variety of machine tools. He must at least be 
required to acquire appreciable competence in operat
ing a few of them. This experience will enable him 
to understand better the interrelation of tolerances, 
piece work times, inspection and shop organisation. 
It must be understood, however, that the aim is not 
to give him the proficiency of a craftsman, but to 
make him appreciable the problems involved in 
manufacture, the posibilities and limitations of pro
cesses, the skill of the craftsman and the part played 
by long experience. 

(c) Basic training should be based on sound teach·· 
ing and this is in tum demands experienced and quali· 
fied instructors specifically trained for workshop teach·· 
ing. In respect of existing workshop instructors, it 
is desirable that specially designed short-term courses 
be organised for providing them industrial training. 
The co-operation of the Central Training Institutes 
should be secured for providing training in respect 
of skill appreciation. 

(d) In the workshop practice periods there must 
first be instruction on the principles nnderlying ~he 
tools or process being dealt with follOwed by expe' 
rience on the part of the learner himself with ! he 
actual process or machine. The apprentice should 
not spend undue time on repetitive machine work or 
on the mere observation of process conducted by 
others. 

5.47. Laboratory and Workshop FacilitieS 

(a) The equipping of laboratories and workshops 
should be governed by a careful consideration of the 
needs of the courses, the teaching approach of the 
polytechnics and the availability of e'i\uipment;s. in 
collaborating indUStry and the Industnal TralDlDg 
Institutes situated in the neighbourhood. The present 
practice of rigidly following "Standard" lists sh~uld 
be discontinued, although they could serve as guIdes 
of miuimum requirements. Each polytechnic should 
determine the laboratory and workshop equipment it 
requires having regard to the nature of the courses 
ollered from time to time. 

(b) The Committee emphasises the need for keep
ing the pOlytechnics uptodate, as. far as possible, with 
respect to equipment.. Existing equipment should 
also be maintained in good working condition. Ther
fore, it is recommended that there should be specific 
provision in the annual budgeting for modernisation 
and replacement at equipment. 

(c) Provision shou!.\i be made tor appointing com
ponent laboratory technicians in each laboratory (or 
proper maintenance and upkeep of the laboratories 
and equipment. This would help the better and fuller 
use of the laboratoy facilitiea. 

(d) Greater reliance should be placed on the fac
ulty to develop and fabricate items of laboratory equip
ment needed for the courses and deserving propo
sals in this regard sh.,uld receive financial support. 

(c) TeclIuical Teacher Training Institutes should 
collect details of equipment devised and fabricated by 
polytechnics and CIrculate the details to aU polytech
nics in the country. 

(f) As regards the workshops, the Committee finds 
that the annual maintenance (contingencies, consum
abIes) expenditure at present provided for, viz., about 
Rs. 120 to 150 per student is grossly inadequate even 
to meet the expenditure on consumables required for 
organising an effective and comprehensive basic train
ing. Calculations by the Committee indicate that the 
expenditure on consumables alone in a well-organised 
workshop course comes to the order of Rs. 375/- per 
student. The Committee therefore recommends 
strongly that, in the annual recurring expenditure, 
provision must be made for at least Rs. 300/- per 
student under maintenance and materials. 

5.48. Project Work 

Project work can be of th~ greatest value in sti
mulating and maintaining the student technician's en
terp.ise and initiative. An ideal project should in
volvc the application of the knowledge and skill aI
r7a~y acquired, the exercise of judgment, an appre
cIatIon of the cost and human effort involved and the 
need for compromise. Properly selected project work 
fosters ability in the synthesis of knowledge and 
skills and their purposeful and critical use, and im
parts an awareness of the several practical limitations 
in translating ideas into practice. The Committee re
cognis,:s the importance of project work in technician 
education and recommends that project work requir-



irlg design and/or fabrication should find an important 
place in the final year of the diploma programme and 
in the advanced diploma course. Project work must 
be based on rea! problems involving industrial/com
mercial practices and procedures. 

5.5. Teaching Methods 

5.S 1. The present methods of teaching in the. poly
technics consist of class room lectures, set exerCises ID 

laboratories, and design and drawing classes. By 
and large, these have not changed over the years. 
There is very little evidence of coordination between 
theory and laboratory practice. Although the syllabi of 
various courses prescribe tutorials, the implementation 
of tutorials has been far from satisfactory. In short, 
our system of teaching in the cla~s-room .consists only 
of information-feeding to the students Without a pro
vision for feed back at regular intervals. The pre
sent examination system disregards the role of assess
ment and evaluation as a powerful aid to learning. 
The lecture as a teaching 11!ethod relies only on the 
appea! to the sense of hearing and disregards the 
other senses 'which are equally important in the leam
ing process. Persona! attention to the student is 
largely lacking. As a result, the present system . of 
instruction is ineffective in developing mental skills 
and ability ·in the application and creative use of 
Imowledge. Nor does the approach help the develop
ment of independent thinking and the spirit of en
quiry or the habit of self-study. Moreover, the pre
sent approach is unequa! to the challe~ge ,?f ~each
ing increasing amounts of course matenal. Within the 
limited duration of the course. If the quality of tech_ 
nician education is to be improved it is necessary to 
use more modern and effective teaching methods in' 
cluding the tutorial method, the .problem-solv~g 
method, the project method and semmar method 10 

OUr polytechnics wherever appropnate. 

5.52. In our polytechnics, very little use is being 
made of teaching aids. Obviously there has been no 
attempt at a planned development of teaching aids .. A 
concentrated effort is required to. devel?p teacl~ing 
aids and institutions should be prOVided With suffiCient 
funds to acquire them. There has been,. however, 
some evidence in recent years, of the development of 
teaching aids 'in various institutions of the country 
by individual teachers; but these individual efforts 
have not been exploited and coordinated properly and 
the aids thus developed in one institution are not 
available to other institutions. The Technical Teacher 
Training Institutes should take the lead in devel,?pin.g 
teaching aids and coordinate the efforts of other lllsti
tutions so that for each subject topic, suitable aids 
could be mad; available. In the immediate future, 
the preparation of slides, film strips, blow-ups, charts 
and films could be undertaken. Class-room demonst
ration models and instruction sheets should be pre
pared and produced on a large scale: Th~e efforts 
are essential for better class-room mstruction. 

5.53. At present, the class-room teaching in poly
technics is largely doncept-centr.ed; problem~ from 
industry very rarely find e,!try mto the ~Iass-room 
situation. The problem-solvmg approach IS very es-
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sential if learning ,is to gain realism and studenis are 
to develop a practical way of thinking. Case stUdies 
for uw in the class-room could be collected by the 
teachcrs in collaboration with industry. The Techni
cal Teacher Training Institutes could compile these 
problems and bring out case books and catalogues of 
case studies. These should be made available to all 
polytechnics. Such case studies should be carefully 
examined and edited by experts before publication. 

5.54. Attention also needs to be paid to saving the 
time spent in descriptive lectures. Increasing usc 
should be made of textbooks, duplicated co~ ma
terials, and hand-outs. One of the serious deficien
cies noticed by the Committee is the present lack of 
suitable textbooks for technician students. Organi
sed efforts must be made to develop textbooks and 
other supplementary course material suitable to the 
different technician courses. Incentives should be 
provided to teachers and experienced persons in in
dustry to write such textbooks and material and to 
print and publish them at reasonably low prices. 
Textbooks in use should, moreover, be scrutinised 
from time to time and brought uptodate with 
reference to the latest technological changes. 

5.6.Libraries in Polytechnics 

5.61. There is hardly any evidence of self-study by 
the students in the various polytechnics. Self-study 
techniques involving library assignments ~e essential 
in raising the standard of students. This develops 
a proper attitude and confidence in the students and 
also helps them to tackle problems independently. Self
study habits also raise the level of activity in a class
room and ensure the active participation of students. 

5.62. In this context the Committee stresses the im
portance of libraries in Polytechnics a~ an effective aid 
to intensify and support the educational {lrocess. of 
teaching and !earning. A high d~gree o! lDtegr~tion 
of library .ervlces and resources With .the .lDstruCtiOnai 
programme will change the motivational pattern 
of students to use the library as a source of informa
tion and reference and thereby promote their learning. 

5.63. In our polytechnics, the students have ~ot 
been made to appreciate the need f?r supplementtng 
their knowledge by independent reading of books and 
journals. The students have rarely been guided and 
helped to learn how the books and journals in the 
library should be consulted. Besides, there has been 
very little conscious effort to devise schemes thllt 
will make the use of the library essential. 

5.64. The formal education and training in ~e 
polytechnic should give the stud,:nt n?t only the ?a~le 
knowledge, skills, and att!t~des m ~s c.hosen dis~lp
line but also impart a spmt of contlDumg educa'!on 
through his independent effort even after t!'e cessatIOn 
of his formal education at the po!~e.chnic. ~e~ce 
the polytechnics have the responSibility of trainmg 
the student to keep himself continously abreast .of de
velopments in h~s field through the USe of the library. 



5.65. The state of libraries in most of our poly
technics is unsatisfactory. They do not contain the 
adequate number of books and journals for meeting 
the educational requirements of polytechnic students. 
There are no reading rooms. Other facilitie& too 
are conspicuous by their absence. In most of the 
libraries adequate attention has not been paid to ap
point qualified and competent librarians. 

5.66. The Committee therefore recommends 
strongly that all polytechnics should have well-stock
ed, well-staffed and attractive libraries. Necessary 
provision should be made for creating and maintain
ing adequate library facilities' and services. Stu
dents must be trained in their effective use. Some 
suggestions and recommendations of the Committee 
regarding the physical facilities, staff, finance and ad
ministration and promotion of the use of libraries 
bave been given in Annexure 5.5 to this cbapter. 

5.7. Need and Nature of Organisational Changes 

5.71. Antonomy for Polytechnics 

(a) The basic objective of the recommendations 
made on course reorganisation including diversifica
tion of courses, and the .0rganIsation of part-time and 
special courses is that polyt.echnic education should 
meet the needs of industry closely.. Furtber, since 
technician education' compgses partly .institutional 
education and· partly industrial training its effective
ness depends on c1me collaboration between polytech
nics and industry particularly at the local level. In 
the context of the vast diversity of industries in res
pect of the technician functions therein and with . re
gard to their capability for partiCipation in the edu
cation and training of technicians, the basic objective 
can only be effectively met if courses are planned and 
organised at the unit level subject to certain general 
requirementS regai'oiiig' stana'rds and levels. Tech
nlcian education must moreover be sensitive to conti
nual cbanges in technology and industrial practices. 
The development of technician courses on effective 
and proper lines is thus a process of continuous ex
perimentation in wbicb the teachers in the polytech
nic and experts industry bave to play a vital 
role. 

(b) The Committee finds that the present system 
of academic organisation and control neither permits 
the lley.ibility in course-planning and course-organisa
tion nor provides the freedom for polytechnics and 
teacbers to experiment and innovate along new lines 
in collaboration with industry. The system offers 
very little opportunity for the faculty of polytechnics 
and experts from industry to effectively participate in 
the total process of technician. education in its plan
ning, development, organisation and assessment. Con
sequently the teacher does not feel that be is respon
sible for educating the student. Nor does be feel 
impelled to experiment with new teaching methods (JJ 

to introduce the new developments into bis teaching. 
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(c) Changes are therekre essential in both the as
pects which ch'll"acterize Ille present system of educa
lional organisation, namely (I) the system of framing 
and prescribing uniform courses and curricula and 
(ii) the system of common external examinations. 

(d) The reform of the examination system leading 
to complete internal assessment and I!valuation oy 
the institutions themselves is necessary because the 
concept of the common external examination is not 
consistent with freedom and flexibility in course plan
ning. Besides, a switchover to continuous internal 
""s~~ssmcnt is vaal it educalion is to improve in quality 
and become purposeful. (This aspect is discussed in 
detail in chapter VIII). 

(e) Keeping these considerations in view, the Com
mittee is convinced tllat for the proper development 
and growth of technician education and its improve
ment in quality, autonomy for polytechnics is essen
tial. Polytechnics should have complete freedom to 
experiment with much needed reforms, restructure 
their courses, establish cooperative relationships with 
industry in !lieir region in training and employing 
technicians, .develop tbe new curricula suited for such 
courses, evolve ·their own methodology ,for education 
and training and assess and evaluate their students. 

(f) Some .of the States bave experimented with the 
grant of autonomy to selected polytechnics. The 
study of such, polytechnics shows that by giving aca
demic freedom ,.the standard of instruction in those 

. polytechnics and the quality of their products, haye 
considerably improved. . 

(g) The Committee therefore recommends that a 
beginning must be made by selecting atleast one but 
not more than two polyt"clmics in each State and 
Union Territory for the immediate grant of autonomy. 
These pOlytechnics must be selected on the basis of 
the sustained excellence of their standards, facilities, 
faculty and performance. Based on the experience 
gained with the working of the autonomous poly
technics initially selected, other polytechnics must be 
given such freedom as and when they are ripe enough 
to take up such responsibilities. For this purpose, 
the polytechnics must be assisted to attain the requir
ed standards and levels, throu~h a phased programme 
of development over tho next 10 years. 

(h) If autonomy is to be meaningful, the autono
mous polytechnics must be provided with the neces
sary administrative authority arid financial resources. 
Th~ principals must be delegated adequate administ
ratIve and financial powers to manage their institu
tions and implement new programmes. These powers 
arc particularly needed for implementing the neces
sary measures of reform and development sucn as 
faculty development, .improvement of laboratory and 
workshop fa~i1ities and other measures of quality im
provement. 



(i) For the proper exercise of the autonomy given 
to polytechnics and to plan and implement the deve
lopment on the right lines the Committee recommends 
that each autonomous polytechnic should have a GQv
erning Council and an Academic Board. 

U) The Governing Council will be responsible to 
guide and control the planning, development and ad
ministration of the polytechnic and should consist of 
teachers, representatives of local industry and Iepre
sentatives of the State Council of Technical Awards 
(recommonded later), the State Board of Technic,l 
Education the AlCTE and the State and Central 
Governme~ts. The principal of the polytechnic 
should be the member"secretary of the Council. 

. (k) The A""demia Board will deal with such 
matters as assessment and evaluation, course develop
ment relations with industry, research and other aca
demic matter. The proposals of the academic board 
should be placed before the Governing Counc~ for 
ratification. The Academic Board should consIst of 
representatives of the faculty, experts from indu~try 
and eminent educationists in the fields of Techmcal 
and Secondary education. The principal of the Poly
tecbnic should be the Chairman of tbe Board. 

5.72. Slale Council of Technkal Awards (SCTA) 

(a) In granting autonomy to po.lytechnics, adequate 
arranoements must exist to coordmate and safe~ard 
the n~e3sary standard with respect to curricula, or~a
nisation and implementation of courses, and. a~sess
ment and e-.'aluntion of students. Moreover. It IS ne
cessary to Quide, help and oversee the progre;sive de
velopment 'of the autonomous polytechni~:s, .and alS? 
to evaluate their pcrfomlance on a contmumg basls 
and feed back the information to the concerned agen
cies which are in immediate charge of technical ed~.~. 
cation. 

(b) With the above considera.tions in view, the 
Committec rcrommends that an mdependent and. au
tonomous body that may be called the .State CounCIl of 
Technical Award, should be set up m each State. 

• (c) The SCT A will set and assess stan,dards not by 
framinJ! and imposing courses an~ currl?ula and by 
conducling examinations. but by mspectmg a.nd ap
proving institutions, scrutinizing and ap'provm~ !he 
new courses and curricula (or changes]fl, eXlst~ng 
ones) and the schemes of assessment and evaluation 
framed by the polytechnics themselves. The Coun
cil will thus act as the guardian of the standa~ds of 
courses, cttrricula and performance of polytechmcs. 

(d) The State Council of Technical Awards ~I 
work through appropriate subject .p~nels, standl~.g 
committees and ino;;pcction commls~1On~ set up Y 
't The Council will establish the gUIdelines and de
I . . d t the approval of courses. 
tailed procedures m reg~r a '11 h ve the 
institutions and evaluation systems. It WI a 
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power to inspect the polytechnic;, their faculty and 
facilities. their methods of teachin~, the arrangements 
for training, and the records of assessment including 
valued answer books etc. Once a course and institu
tion are approved and the Council is satisfied with 
the system of evaluation it wiil award the diplomas 
to the students as recommended by the institution. 

(c) Since th~ grant of autonomy to polytechnic. will 
be a phased process to be completed within the next 
10 years, the SCT A will have furtherresponsibilities 
within \his 10 year period in respect of polytechnics 

~ yet to gain autonomous status. In respect of such 
poytecbnics, the SCT A will help them to frame and 
change their courses and -curricula, conduct the exter
nal examinations and suggest the methods of internal 
assessment to lle- followed. In this sense it may take 
over the functions of the present Board of Studies and 
Board Examinations of the State Board of Technical 
Education. 

(f) The Council will 'assist these polytechnics to dc_ 
velop the standards of facilities, performance, and 
expertise needed to gain autonomy by making sugges
tions for improvement and development in various as
peets. To this end it may also be an advisory body 
to the Government. . 

(I!) The Committee feels that the best interests of 
technician education will be served only if the SCT A 
is an independent and autonomous body consisting of 
experts and representatives of the various interests 
conc~rned. with a non-official chairman. so that it 
could work effectively and with expedition. The 
awards made by such a body would moreover enjoy 
public reco!!Dition and the confidence of industry. 

(b) The Committee bas recommended earlier that 
·in order to enhance the status of technicians, opportu
nities should be provided for part-time degree courses 
and that selected polytechnics should be autborised 
to conduct such courses. It is important that poly
technics should have the opportullitl' to grow end 
develop <lIong new lines and acquire the stature and 
position due to them in the impending field of techni
cal edu-:ation. The Committee envisC.'M!CS a vital role for 
the State Councils of :rechnical Awards in this deve
lopment. In the not-d;stant future the Councils could 
develop into important organigations for the award of 
degree of n3t·ional standard; both underi!f3rluate and 
postgraduate for students of institutions of higher edn
cotion, post-matric education and po!ytechnb. In 
this process they should maintain their essential cha
racter. constitution-and approach which is to safe
~uard hieh standards without restricting the freedom 
~nd fle;dbility in course planning and the autonomy 
of institntions. 

(i) The broad framework of the constitution, func
tions. and working of the SCT A is suggested in An
nexure 5.6 to this chapter. 



ANNEXURE s·r 

SOME SUGGESTED AREAS FOR DIVERSIFIFD 
COURSBS 

Civil En&ineerina-: 

Electrica1 Engineering:: 

Chemical Engineering: 

General Civil EnginecriDg 
Puhlic Health Engineering 
Con!ltrUction Technology 
Estimating. Detailing. Drafting 
Architectural Assistantship. 

GencralMechanical Enginr-cring 
FoundryTechnoiogy 
Welding TcchnoicoRY 
Production Technology 
DesiftD and Drafting Technology 
Mechanical Machinery Mainte-

ocoee 
Automohne En~neerin1! (Repair 

and Maintenance.) 
Refrigeration and Air conditioninR 
Fluid Machinery 
Power Plant Engineering. 

General Electrical Engineering 
MaintenanceofElectrical' 
Machinery and Systems) 
Manufacture of Electrical Machi-

ncry and Components 
Industrial Electronics 
Electrical Generation. Tram:-

mis~jon and Distrihution 
(Power Svstem~) 

Communic-ation Engineering. 

General Chemical Engineering: 
Ceramic.c: and PlastiC$! Technology 
Petroleum Technology 
Paint Technology 
Industrial Chemistry 
Textile Chemistry 

Textile Engieerin&: and Manu- General Textile Technology 
facture: Cotton Yarn Manufacture 

Fabric Manufacture' 

Metallurgical Engineering: 

Commerce and Bu.o;:iness Edu
cation: 
(See also AneXUle 5·4). 

Aericultural Engineering: 

Textile processing and finishing 
Man-made fibre Yam Manufac-

ture. 

Hot and Cold Rolling and Metal 
Fonning Proce~ses. 

Fuel and Furnace Technology 
Foundry and FC'rge Technology 

Commercial Practice 
Secretarial Practice 
Office Admini~tration and Data 

Proce.o;:sing 
Sales and Marketing 
Banking and Insurance 
Advertisement and Display 

Agricultural Engineering 
Farm Machinery and Equipment 
Agro-industries optiom:. 
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SOME OTHER COURSES Mining Engineerini 
Printing Technology 
Printing Proce!l:ses 
Film Technology 
Graphic Reproduction Proc essel 
Wood Technology 
Rubber Technology 
Clothing and Apparel Manufat"51 

ture. 
Paper and Pulp Technoiol" 
Catering T('chnCliogy 
Food Technology 

ANNEXURE s.' 
SANDWICH COURSES 

(A) Sptdalitits 

A few of the specialities in which sandwich course, may be 
Jtarted are suggested below. (The list is not exhaustive). 

Mechanical Engineering: 

Electrical Ene-ineering : 

Civil Engineering: 

Chemical Engineering: 

Textile Tech.nology: . 

Printing Technology: . 

(B) Location 

Foundry Technology 
Machine Tool Technology 
Production Engineering 
Sheet Metal and Welding Tech

nology 
Agricu1turl Engineering and 

Farm Machinery 
Automobile Engineering 
Tool Design Technology 

Instrument ation and Control 
Sl'tems 

Generation and Distribution 
Electronics 
Electrical Machinery 

Construction Engineerine 
Architecture 

Petro-Chemicals 
Oil Refining 
Fertilisers and Acids 

Man-made fibres 
Cotton Textiles 

Spinning, Weavi ng, BleBcbing 
Dyeing 

Printing Technology 
Printing Processes 

At present it may be possible to start sandwich 
courses in the centres noted below and in the fields 
~1O~ed a&ainst each; . This list is. only suggestive and 
It IS .subJect to vanatlOn according to local need. and 
reqUirement. 

Bom!lay Automobile Engineering 
Production Engineering 
Electronics 
Printing Technology 
Chemical Engineering 



Calcutta • 

Madras 

Bangalore . 

coimbatore 

Ahmedabad 

Bhopal 

Hyderabad 

Ranchi 

Delhi 

Ludhiana . 

TriChy 

Waltair 

Kalamassery 

Foundry Technology 
Production Enginering 
Printing Technology 

Sugar Technology 
Foundry Technology 
Petroleum Technology 
Architecture 
Printing Technology 

Production Engineering 
Electrical Machinery Manufac-

ture. 
Machine Tool Technology 

Feundry Technology 
Production Technology 
Machine Tool Technology 
Spinning and Weaving 
Textile Technology 

Textile Technology 
Spinning and Weaving 

Production Engineering 
Drafting and Design 
Instrumentation and Control 

Electronics 

Production Engineering 

Metallurgical Engineering. 

Construction Technology 

Farm Machinery 

Mechanical Engineering 

Chemical Engineering 
Marine Engineering 
Ship Building 

Machine Tool Technology 
Chemical Engineering 

ANNEXURE S'3 

SOME SUGGESTED AREAS FOR ADVANCED 
DIPLOMA COURSES 

Civil Engineering 

Mechanical Engineering. 

Ele:trical Bngineering 

Concrete Technology and Struc-
tures 

ArchitecturalDesign and Drafting 
Town Planning 

Instrument Technology and 
Control Engineering 

Tool DeSign Engineering 
Heat Treatment 
Air·craft Engine Maintenance 
Workstudy and Industrial Engine-

ering 

Instrument Technology and Con
trol Systems. 

Illumination" Engineering 
Sound Engineering 
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Textile Technology and Textile Machine Maintenance and 
Manufacture. "Statistical Quality Control. 

Textile Chemistry. i 
Chemical Engineering. Petro.-Chemicals 

Polymer Science and Plastics. 
Plant Design. 

ANNEX'JRE 5'4 

COMMERCE AND BUSINESS EDUCATION 

The Special Committee for Commerce Education 
under the Chairmanship of Dr. V. K. R. V. Rao 
recommended as follows: 

"In orde. to provide efficient personnel in busi
ness and commerce as also to reduce the 
present rush to colle)!esI for training for 
commerce occupations, we recommend the 
institution of the National Diploma in 
Commercial Practice or D.C.P. The course 
should be spread over two years and be 
strictly vocational in content and training 
and the subjects taught should include En~
lish. Regional language, Commercial Arith
metic, Commercial Geographv, Elements of 
Commerce. Typewriting and Elementary 
Book-keeping with one of the follo~ a. 
optional:i Short-hand, Banking Practice, 
Accountancy, Secretarial Practice and Sal~ 
manship. Admissions should be confined 
to those who pass High School or Matricu
lation wherever these exist or the tenth 
class where the Higher Secondary Course 
has already been introduced". 

Action taken since the VKRV Rao Committee Report 

The Sub-Committee of the All IncEa Board of 
Technical Studies in Commerce prepared the curri
culam and svllahus for a two-year Diploma ('ourse 
in Commercial Practice. The suhiects under the 
compulsory group were: English, Commercial Arith
metic, Commercial Geo.".""hy, Elements of Com
merce, Book-keening and Elements of Accountancy, 
Elements of Business Organisation and Management 
including Office Management, and Typewriting. 

The electives. of which one had to be r.hosen, 
were: Banking Practice. Insurance Practice, Secre
tarial Practice, Shorthand and Typewriting in En.lish 
or Regional Language, and Salesmanship and Market
ing. '. 

The Sub-Committee suggested that "Apart from re
or,ganising the exist1nv commerce schools on these 
lines. the need for adcEtional commerce education in 
a State should be met as far as possible bv ",,!ting up 
commerce department< in polytechnics rather than 
hv establishing new schools as separate and indepen
dent institutions". 

SubseQuently, for several reasons, further change. 
were made both in the duration of the course and in 
the scheme of examination. In Madras. for example, 
the duration was increased from two years to three 
vears and the first year was modelled after the Pro
Univemty course. 



Reorganization 

In the context of the reorganization of polytechnic 
education courses in commerce education have also to 
be organi;ed to bring them to the technicians diplom .. 
standard. The courses must reflect the needs of tech
nician level occupations in Business and Commerce. 
Since industry and trade arc complementary activities, 
commerce also follows broadly the pattern of develop.. 
ments in industrY. Technological advances are lead
inu to new and sophisticated methods and techniques 
in ~ commercial and business organization and admi
nistration. These in turn have created an increasing 
demand for trained personnel at the technician level 
in Commerce and .Business. Diploma courses should 
satisfy these current and future demands. 

Curriculum 

Courses in Commerce and Business may be diver
sified with suitable groups of subjects in the following 
areas as electives: 

Advanced Accounting and Auditing 
Cost Accounting 
Incometax Practice 
Stores, Purchase and Control 
Materials Management and Transportation 
Inventory Control and Store Layout 
Market Study 
Advertisement and Display 
Export and Import Business 
Distribution Trade 
Insurance and Banking 
Company Law and Company Secretarial Practice 
Factory Laws, Regulations 
Data Processing 
Office Eqnipments and Systems 

In diversifying the courses, the aim should be to 
frame programmes snitable for such occupations. as 
below: 

Senior, Secretaries and Personal Assistants, Office 
Supervisers, Sales Supervisors, Purchase and Stores 
staff, Junior Accountants, Senior Specialist Oerks, 
Organization and Methods assistants, Marketing and 
Market research assistants, Computer Programmers, 
etc. working in such specialised professional fields as 
Accountancy, Retailing, Costing, Comnuter Program
ming, Data Processing, Insurance, Banking! Taxation, 
Transport, Real Estate and Legal Executive work. 

It is desirable to have in each subject a list of 
topics on which practical work will be done in the 
class room or in the business laboratory/office. 

"It is also necessary to examine the scope for sand
wich courses for Commerce students. 
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ANNEXURE '5.5 

LIBRARIES IN POLYTECHNICS 

Buildings and Furniture 

A majority of polytechnic libraries do not have 
adequate space to satisfy the operational and educa
tional requirements. In most cases they lack reading 
rooms with adequate seating capacity. In the future 
design of libraries adequate provision must be made 
for reading rooms, office room, space for storage of 
books and display of journals and service areas, keep
ing in mind possible future expansion. The reading 
rooms should be well furnished lighted and venti
lated. 

As a broad guideline reading rooms may be design
ed for a seating capacity of at least 10 per cent of the 
student body. • 

Library Staff 

The recognition of the important role of the library 
as an essential part of the education system de
mands that it should ,have a well qualified, compe
tent and well-paid librarian with adequate staff to 
assist him. 

Hitherto, the position of the librarian has not been 
clearly appreciated and he has been thought of as 
someone 'looking after the books'. A5 the library 
has an important educational role, it is necessary that 
the librarian should be given the recognition and 
appropriate status due to him as an important mem
ber of the academic team. The Committee recom
mends that tJhe librarian should be given a grade at 
least equal to that of a Lecturer and granted the 
status of the Head of Department. The Librarian 
should serve on the Committee of Heads 'of Depart
ments to be able to develop the library services in 
conformity with the changing needs of the poly
technics. 

Additional staff will be required to supervise the 
library throughout the day, to issue books, to look 
after their return, to shelve the books, to assist 
1eaders, to check books and periodicals, to prepare 
accession lists, to collect overdue 'books, clean the 
baIls and to carry out a host of other routine duties. 
Due provision should also be made for staff for. over
time work. 

Finance and Administration 

The financial requirements of the library depends 
on the range of courses offered the size of the student 
body, the nature of servi~es to, be offr.re~ and. the 
procurement policy regarding books and Jouma.s. 

However the Commiitee would suggest the folIow
in,g as a gUideline in equipping and -maintaining a 
lilirary in a polytechnic with a strength of about 500 
students. 

Initial number of books 5,000 
Annual expenditure on new addi-

tions R1. 20,000 
Annual expenditure on journals R~. 10,000 



Suitable modifications of these figures will be neces
sary depending upon the number of students, number 
of courses etc. 

The library exists for the benefit of the readers and 
the administrative procedures should be streamlined 
to serve this end. There should, no doubt, be rules 
to govern the borrowing of books discipline in the 
library, readers' entry and leaving' etc., but these 
should be carefully examined from time to time and 
restrictions kept to the minimum consistent with the 
need for maintaining efficiency. The open acees. 
system is preferable. 

The Promotion of Library Use 

It is not merely enough to stock the library with 
adequate books and journals and to man it by compe
tent staff. Polytechnics must find means to derive the 
greatest benefit from the library. The Committee 
therefore makes the following suggestions for the pro- • 
motion of library use. 

1. Libraries must be kept open for at least 4 or 5 
Jtours longer than the normal working bours of the 
polytechnics. It must remain open on Saturdays and 
during tbe vacations. 

2. The librarian has the key role in tbe. promotion 
of library use. He should assIgn all routine duties to 
the other staff and make! bimself free for more crea
tive work, guidance and promotional activities. He 
should bave an insight into academic attitudes and 
methods of J>tudy and a desire to serve the readers. 
He should also be fully familiar with the proper classi
fication of the literature available in the library. For 
this purpose be should have undergone proper orien
tation training in the organisation and management of 
a technical library. 

3, It is incumbent on the part of the Iibrari~n to 
familiarise the potential users with the available 
resources. Besides stencilled guides, the Iihrarian will 
'have to usually rely on introductory talks involv~ 
demonstration of catalogue components and the claSSI
fication scheme and explanation of loan facilities and 
procedures. For the first year students, in~e~s~ve 
guidance and orientation are necessary to falIl!lianse 
them with the library set up and the use of the bbrary. 
Those teachers really interested in library w,?rk and 
well-acquainted with tho students' needs and Intell~
tual levels may also be involved in this orientallon 
work. 

4. In some cases, personal attention and guidance 
may be necessary. The subject teacher and !he 
librarian may belp the individual students in s.olvmg 
their problems. They can help tbe students m the 
search for information.. and materials. 

5. Individual or group projects or te~m papers 
sbould be set in such a way as to make It necessary 
for students to bave recourse to library sources. 

6. The teacber should give readi,,:g lists covering 
his lectures. Sucb lists sbould be compiled for all sub-
jects and made available to the students. . 

7. The library should contain carefultr selected 
books in humanities and social sciences. Reading 
~hese books will instil liberal values and broader out
look in the students. Reading for pleasure, self dis
covery, an(l personal growth should be encouraged 
and cultivated among the students. 

A majority of students in the polytechnics come 
from poor families and many cannot afford to possess 
text books of their own for all subjects. Therefore, 
there is a need for separate textboOk libraries in the 
polytechnics and, if possible, in the Halls of Resi
dence. 

ANNEXURE 5.6 

CONSTITUTION AND FUNCTIONS OF THE 
STATE COUNCIL OF TECHNICAL AWARDS 

Constitution of the Council 

The State Government should detennine the 
manner and methOd of setting up the State Council of 
Technical Awards and specify its relationship to the 
State Board of Technical Education. The Council 
should consist of the representatives of industry, trade 
and commerce, technical experts from Government 
departments, representatives of the professional 
bodies, progressive educationists, ';polytechnic and 
college teachers and principals etc. It is also recom
mended that the Chairman of the Council should be 
a non-official, preferably a distinguisbed educationist 
or a progressive industrialist. interested in the promo
tion of technical education. 

The Director of Technical Education in eacb State 
sbould be the Member-Secretary of the Council and 
his Directorate should be responsible for giving secre
tariat assistance to this organisation. 

The State Council of Technical Awards may con
stitute separate subject panels for each field of studies 
to advise it on matters related to the concerned field. 
The subject panels sbould consist of experts in eacb 
field drawn from pOlytechnic teachers and industry. 
All academic matters relating to the concerned field 
~hould be referred to these panels of experts and on 
their advice the Council may take such action as it 
deems necessary. T.he Council may be empowered 
to draw upon the expertise and experience of persons 
not only within the State but a1so'in other parts of 
the country as and when necessary. The Council will 
constitute appropriate inspection commissions for 
inspecting polytechnics, their faculty, facilitie~ ~d 
working, including their assessment and evaluatton 
~ystem, for purposes of approval of institutions and 
courses, or for periodic review. 

Functions of the Council 

The Committee recommends that the Council 
should bave the following functions: 

(i) To lay down the standards required of poly
technics by way of physical facilities, faculty 
etc. and the general guidelines and require
ments for courses with due regard to 
national standards and coordination. 



(ii) To select polytechnics for the grant of auto
nomy. 

(iii) 

(iv) 

(v) 

(vi) 

To scrutinize and approve, or suggest modi
fication of courses and assessment systems 
framed by autonomous polytechnlcs and to 
help and guide them in implementing re
forms, experiments and projects. 

To recoguise polytechnics for its awards on 
the basis of inspection. 

To help polytechnics not granted autonomy 
to frame courses and curricula and to guide 
and advise on their progressive develop
ment. 

To conduct external examinations for poly
technics not granted academic freedom and 
to devise the system of internal evaluation 
and assessm~nt for them. 
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(vii) To conduct research on all aspects of tech
nician education and suggest improvement 
to all polytechnics. 

(viii) To award diplomas to students passing out 
of all polytechnics. 

(ix) Any other functions which mav be entrusted 
to the Council by the State Government or 
the All India Council for Technical Educa
tion. 

The Council should function as an independent, auto
nomous body in respect of academic matters 
stated above. However, it should also act as an 
advisory body to the State GovernmenVState Board 
of Technical Education i.'1 all matters connected with 
technician education and training. 



• 
CHAPTER Vi 

6.0. FACULTY 

6.01. In the reorganisation of any educational 
system to make it more meaningful and purposeful, 
the teacher who is the key element in the system, 
deserves important consideration. The success of 
any educational system depends upon the supply of 
properly trained, experienced and devoted teachers in 
adequate numhers. In the field of polytechnic edu
cation another essential qua1ification required of a 
teacher is adequate industrial experience. According 
to a survey conducted in 1969, a majority of the 
teachers of polyteChnics have very little or no indus
trial experience. This lack of industrial experience 
in the teachers is one of the main reasons why poly
technic education, at present, is not sufficiently 
applicatioll-oriented. 

6.02. In an ideal situation, the teachers in techni
cal institutions at all levels should he able to guide 
or advise industry in the matter of the adoption of 
new techniques and new processes. To that end. the 
polytechnic teacher must be in constant contact with 
industry and should have a first hand knowledge of 
the processes, techniques etc. used by industry as also 
an idea of the problems faced by it. Familiarity with 
current practices, problems and development trends 
in industry would help teachers bring in a better 
approach and orientation to teaching. 

6.03. In improving the faculty position in poly
technics, one has to consider its several integral as
pects such as staff structure, qua1ifications, industrial 
experience, conditions of service, salaries and faculty 
development. Factors such as the .type of teachers 
available the methodology of teaching adopted. the 
staff-student ratio and the facilities available for up
grading the knowiedge of. the teachers an~ f,?r prOvid
ing industrial exposure, influence the building up of 
a proper faculty. All these aspects are considered 
in this chapter. 

6.1. Present Staff Structure and Qualifications 

6.11. The 'stalling pattern as laid down by the All 
India Council for 1cchnical Education for a poly
technic conducting diploma courses in Civil,. E1etrical 
and Mechanical Engineering with an annual mtake of 
120 students or a total student strength of the order 
of 300 to 400 is given below: 

DesiglJation 
I 

I Principal • 

Qualifications 
2 

(i) Bachelor's Degree in Engi
neering or Technology (or 

equivalent) 

AMI~r(BY Exomination) 
Or 

I 

2 Head of the Department 

3 Lecturer (Technical) . 

4. Lecturer (non-technical) 

2 

TTTI Diploma 

(it) 8 years professional nnd/or 
teaching experience. 

(iiI) Industrial experience pre
ferable 

(I) Bac~eIor's Degree in Engir 
neenng or Technology (0 
equivalent) 

Or 
AMIE (By Examination) 

o.lr 

TTfI Diploma 

en) 5 years' professional and/or 
teaching experience. 

(iii) Industrial experience prefer~ 
able. 

First Class Diploma in Engineer
ing and TITI Diploma 

Or 
Bachelors Degree in 1 \\ jth 2 Years 
Engineering! Tech~ r industrial 
nology or equivalent) experience 

Or 

AMIE (By examination) 

Master's Degree in the subject 
with 2 years' teaching experi
ence. 

s. Workshop Superintendent. First Class Diploma in Enginee
ring with 8 years' workshop ex
perience. 

6. Senior Instructors, 
Assistant Lecturers. 

NOTE: In the absence of candi
dates with the above qualifica
tions, candidates with a Bache
lor's degree in Engineering with 
S years' experience may be con
sidered. 

First~class diploma in engineering 
with at least two ye~s indus.. 
trial and/or teaching experience 

Or 
Degree of Bachelor of Technology/ 
Education of the Regional Colleges 

of Education at Mysore~ Bhopal 
Bhubnneswar and Ajmer with at 
least twO years' industrial and/ 
or teaching: experience. 

J 
. or Instructors/Demon- First-class diploma in Engineering 

7· ~ tors ordegrecof Bachelorof Tech-
sa. nology,Education of the Re

gional Lolleges of Education 
a[ Mysore, Bhopal, Bhubanes. 
war and Ajmer. 



The above quaIifications for Senior Instructors and 
Junior Instructors are applicable O.,\y wIil>n these 
posts are on the teaching side and not for Instructors 
in Workshops. As for Workshop Instructors, the 
qualifications and experience should be specified in 
terms of ITI certificates or Junior Technical School 
Certificates or appropriate competenoe in the con
cerned trades. 

6.12. If all the categories of staff nentioned above 
are taken into consideration; the pref.ent staff-student 
ratio comes to about 1: 12. In calculating the staff
student ratio, normally the teachinr staff ouly is 
considered which, in this case. wouid comprise the 
Heads of Departments, the Lecturers ond the Instruc
tors for Science and Mathematics. Even if the De
monstrators are considered as teachin 0 staff the actual 
staff-student ratio works out to about 1 :20. 

6.2. Salary SlnJcture 

6.21. The salary scales for teacher; in polytechnics 
as recommended by the All India O'uncil for Tech
nical Education and normally adop;od in various 
polytecbnics are given below: 

Designazion of port 

Principal • 

Head of the Deptt. .. 
(Lecturer-in-charge) 

Lecturer. . . 

Workshop Superintendent 

Senior InstrUctor 

Junior Instructor 

Sa!.lry Scale 

Rs.800-40-10:;'':)-50-1250. 

Rs. 600-40-10':>. 

Rs. 3S0-3so-',0-380-3C-S90-EB 
-3O-77lr4o<So. 

RS.3S0-3so-"0-380-30-S90-EB-
30-770-40-:;50. 

Rs.260-20-3=-'S-4S0-2S/2-Soo. 

Rs .. 160-10-3(0. 

6.22. In comparison with the sala'Y structures in 
engineering colleges and other sectors of employment, 
the salary structure of the polytechnic teachers is 
rather poor. The Committee reco~!:Ilends that the 
present disparity in salary structure between poly
technics and engineering colleges sh,nld be removed. 
It is therefore recommended that the <alary scales and 
designations of teachers in Polytechn' '< should be the 
same as those prevailing in the engir..:ering colleges. 

6.3. Recommended Staff SlnJctnre 

6.31. The Committee recommend' '~,at the nom1ai 
pattern of teaching staff ~tegories .n a polytechnic 
should be as follows: 

Professor or Head of the Depar ':1ent; 
Assistant Professor; and 
Lecturer/Associate Lecturer. 

The ratio between senior position r end junio( posi
tion, i.e., Professors! Assistant Prof- 'ors and Lec
turers/ Associate Lecturers, should b: of the order of 
1 : 2. 
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6.32. To improve the quality of polytechnic educa
tion, it is recommended that as far as possible the 
strength in lecture classes should not be more than 
30 students. In laboratories and workshops, the 
number of students per teacher should be restricted to 
10. ' The Saole may be the case with the tutorial 
classes. As far as possible not more than two 
students should be put in a batch for conducting 
experiments. 

6.33. Teachers of theory classes in a subject. should 
also be made responsible for organising and conduct
ing the laboratory courses in the subject. Theory 
classes should not normally be handled by teachers 
lower in rank than lecturers. 

6.34. In order that the tutorial sy,tem. laboratory 
teaching and project work may be effective, the pre
sent teacher-student ratio should be raised to not less 
than 1: 10. In counting this ratio, only teaching posts 
of Associate Lecturers and above should be taken 
into account. 

6.35. It is recommended that for every diversified 
course in an institution at least one Professor a .. isted 
by an Assistant Professor or Lecturer be provided, 
supplemented by part-time lecturers from industry. 

6.36. Coordination of courses in polytechnics in 
close proximity coul" help the use of highly qualified 
staff in the most efficient manner. 

6.37. Principals and Heads of Departments of 
polytechnics should be provided with suitable admi
nistrative staff so that educational efficiency could be 
increased. More generous provision should be made 
of clerical and laboratory assistance to teachers. 

6.4. Staff Qualifications 

6.41. Considering the various aspects of polytech
nic education and the reforms suggested in this report, 
the Committee recommends that teachers of technical 
subjects should have the following minimum qualifi
cations: 

(a) Associate Lecturer: Adeg .. eein engineering or techno .. 
logy with at least two years of 
industrial experience. How
ever, adiploma holder with not 
less than five years' industrial 
experience in the field may also 
be considered subject to his 
suitability to teaching and im
proving his academic back
ground through teacher-train
ing programmes andlor men .. 
sion/summer school Courses. 

(b) Lecturer aDd above: • Adegreeinengineeringortechno
logy or equivalent, with three 
years of induslrial experience, 
or Diploma of TTTI training 
with five years of industrial 
experience. 

6.42. For teachers of professional courses like 
Commerce. etc. the minimum qualification should be 
a degree in the appropriate field with two years of 
professional experience in the field. 



.6.43. For teachers of other subject. u.e the 
SCiences. Humanities etc. the minimum qualification 
s~ould be a post-.graduate degree, preference being 
given to persons wilb industrial experience. 

6.44. For all. polytechnic teachers, training of at 
least one year m the art and technique of teaching 
technical subjects is desirable. 

. 6.5. Essential Conditions of Service 

6.51. It is recommended that all teachers of similar 
cate!"ories, irrespectivei of their subject-field should 
be given Ibel same scales of pay and benefi~. 

. 6.52. With a view to attracting better type of staff 
m· polytechnics and retaining them, it is recommended 
Ibat a composite scale,with suitable stages of entry 
for each category, should be prescribed for all teachers 
starting from Ibe Associate Lecturer. to the Assistant 
Professor. 

6.53. In order to make the teaching of sciences, 
mathematics, lan!!Uages, etc. more effective and appli
eation-oriented .. Ibe practice of transferring staff be
tween polvtechnics and arts and. science c.oIlepes, 
.wherever it exists, should be discontinued. -

6.54. Provision should be made for suitable incen
tives to encourage senjng teachers to augment their 
academic qualification. and el<J'Crience. 

6.55. The Committee is of Ibe view Ibat there 
should be .adequate provision in the service conditions 
of teachers for obH~atorv periodic in-service training 
so that Ibe aulborities may send any teacher for m
service .or industrial training as and when needed. 
When teachers are deouted for, such training, Ibev 
should be paid Ibeir full salary in addition to travel
ling allowances and stipends. 

6.56. Teachers should be given the freedom to take 
up consultancy work. Constultancy and research 
work will provide opportunity for the self-develop

. ment of teachers. To regulate such work, proper 
code of conduct should be drawn up by the institu

. tions. 

6.57. There should be provision for sabbatical 
leave for teachers to pursue research or write books 
or work in industry. Liberal grant. should be made 
to polytechnics to enable teachers to pursue resoarch 
work in their own spheres of specialisation. 

6.58 In planning new accommodation; due atten
tion should be given to the provision of amenitios and 
residential quarters ,for staff. 

6.6. Part-time Teachers from Industry 

6.61 The use of part-time teachers drawn from in
dustry, commerce an.d t~,: professions ,:onstitutes a 
major means of mamt:rtnmg the essential . contact 
between education and mdustry and of ensunng that 
teaching takes account of day to day indo'strial and 
commercial experience and of the latest develop
ments, 
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6.62. It is ~n ~e mo,:" nigbly specialised and ad
yanced fields 11k. mdusmal design and studies' 1 
~ng pro~uction techniques and practices and inm;::i~: 
109 project ,,":ork Ibat Ibe services of part-time teacb-
ers are especIally valuable In order to attract . 
t ff f Ib 1· . . seDlar 
sao e ca Ihre reqUll'ed, it would be necessary to 
o.ffer them a special place in Ibe polytechnic life be
Sides adequate remuneration. 

• 
6.63. In~ustry must be willing to accept, enCOur

a.ge and asSISt t!le transfer of experienced staff to part
.lIme and full-t.'me teaching work. There must be a 
much greater .I:1terchange of ·staff between industry 
and polytechniCS. 

6.7. Faculty Training 

6.71. Opportu.,u~es should be made av:lihble to 
teachers for. acqu~n!,g Ibe ne~ed industrial experien_ 
ce, . pedagogiC trauung and higher academic qualifi
cab.ons, ~rou2h seminars, short-term courses of 
.variOUS kmds, summer institutes,. in-service training 
programmes, deputation to Technical Teacher Train
mg Institute~ during vacation or during Ibe aeademic 
year an~ secondment. to industries. Teachers must 
be. r7'lwred to a~tend such courses and acquire such 
tra~mg several tlllles. during their career to facilitate 
continuous development and updating. 

6.72. Specialiy designed short:term courses should 
be or~anised for providing industriiu training to work
sbop mstructors. The co-operation of Central Train
~g !nstitutes should be secured for providing train
mg lo respect of skill appreciation. 

6.73. A crash programme for re-training at least 
~ per cent of Ibe: existing polytechnic teachers (par
IIcularly Ibe expenenced teachers) within a period of 
two years, sbould. be formulated by each State autho
rity in association with Ibe Technical Teachers Train
ing ~nstitute or olber appropriate agencies. This will 
consISt of several courses of short duration on such 
~ubjects as examination an~ evaluation system, teach
mg methodology and techniques, curriculum develop
ment and organising laboratory work, as well as 
courses for providing industrial orientation • 

. This crash programme should be followed by a 
seC<?nd stage of comprehensiv.e industrial training es
~Ially for. teache,:, in certain subjects which are 
highly practice or mdustry-oriented. 

A Ibird stage of longer duration sbould cover 
training in communication skills. 

6.~4. A crash programme should be organised, at 
,,:Iected cel':t:es. in India, ~or principals of polytech
mcs to fa'l':ih"!lse them With !he different aspects of 
Ibe reorgamsatlon of polytechmc education and mana
gemen~ as recomme'.'ded. in Ibis report relating to 
sandWIch counes, diversified course~ and special 
courses and neW techniques in imparting edu
cation and implementing training programmes new 
syst!'ms of evaluation and grading, teaching aids, 
subjects for new courses to meet the latest technologi_ 



cal needs, altministration and management of insti
tutions etc. This programme will help the principals 
of polytechnics to translate the suggested reform~ 
and new developments into actual practice in their 
institutions. , 

6.75. Teachers of Langtll¥1il, Mathematics and 
Physical Sciences should be given special orientation 
courses to make' their teaching more effective. 

6.76. Each State may: 

(a) assess the total number of teachen to be 
trained annually say in the first ten years. 

(b) indicate the type of training programmes re
levant to Instructors, Associate Lecturers 
and Heads of Departments to be planned 
for, and 

(c) work out financial estimates. 

J?I~se measures will enable the implementing au
thonties to plan phased programmes. In this regard. 
the appropriate advisory machinery should advise the 
Government on the supply and traininl! of teachers 
for polytechnics. This machinery should continu
:,lly review the arraneements and provisions for train
mg and keep in touch with polytechnics about supply 
and demand for teachers and demand for different 
types of training courses. 

6.77. Closer participation and exchange of ideas 
On ~e pattern and content of teacher trainin!! is es
sential between the world of technical education. in
dustry and commerce and universities. 

6.8. Role of Technical Teacher Training institu
tes 

6.81. The courses at the Technical Teacher Train
in!! !nstitutes should emphasise the trainin!! of teach
ers m the several aspects of polytechnic education and 
training rather than advanced subject studies. 

• The '!lain functions of Technical Teachers Train
mg Instltutes should be: 

(a) Organisation of course. on thP. art and tech
~iques of teaching and special subject-teach-
109 courses; 
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(b) Research on memods of assessment, evalu
ation and grading and the training of teach
ers in these techniques; 

(c) Research and training in teaching methods 
and development and production of teach
ing aids, charts and publication; 

(d) Collection and dissemination of information 
on curricula, examination system, equip. 
ment, teaching aids. technical literature. 
teaching methods etc. to all polytechnics 
in the country. . 

The Committee commends the good and useful 
work now 5eing done in the Technical Teacher Train.. 
ing Institutes. The Committee feels strongly that 
thev can serve better1n the field of teacher training 
if they concentrate their ener,\!y on it instead of pro
liferating their activities in other fields. 

6.82. In order to effect all round development. 
close liasion should be established and maintained 
between the Technical Teacher Training Institutes on 
the, one hand and the principals and senior facultv 
members of polytechnics on the other, It would 
also be desirable to make use of senior facully mem
bers deputed from polytechnic. for limited neriods 
of time to teach and work at the Technical Teacher 
Training Institutes, The work of teachin\! in nolv
technics is undergoin,l! continual change in response 
to chan~es in the methods and nrocesses of indust
rial production. To resnond to' snch chaMe.~ the 
staff of the Technical Teacher Training Institutes 
,hould not onlv retain a close ."ociation with nei.h
bourinp' polvtechl1ic.< but should also be in touch with 
industry, For this pumose, they ,hould be enCOUTaI!
ed to return periodically to plytechnic teaching and to 
industry, . " .. ,- 1 ""''1' 

6,83. Technical Teacher Tr.inin!! Institutes shoule! 
h~ outward ]ookinp <:Ind provine exten~10n ~ervices in 
different centre" Thev should or!!"nise short term 
c.()urses for lecture, and instructors on the fa brica
tion and use of teachin~ aid" 



CHAPTER VII 

7.0. STUDENTs 

7.1. Adnti.sion Requirements 

7.1.1. T~e quality of technicians prepaled by poly
techmcs wIll weatly depend upon the quality of the 
students admItted. Therefore, the selection of stu
dents ~or polytechnic counes needs very careful con
siderallon so that they may derive the best advantage 
from the education and serve the best interests of in
dustry. In the technically advanced countries, stu
dents enter technician institutions at a more mature 
age than in India. During the Committeo's discus
sions with the various authorities and persons involved 
in polytechnic education and with the foreign consul
tants, employen, professional bodies and others, one 
0{ the points which emerged clearly was that the pre
sent age of entry to polytechnics is low. The consen
sus was that the entrants to polytechnics .hould be 
mature both intellectually and physiologically. 

. 7.12. Taking into consideration various factors, 
Including the structure of scbool eduoation which 
differs from State to State. the Committee recom
mends that the qualification' for entry to poly1echnics 
should be raised from SSLC or Matriculation to 
Hig~er Secondary, Pre-University, Pre-eugineering or 
eqUivalent. Such a measure will not only give an 
opportunity for polytechnics to admit students of 
greater maturity but also help in revising the curricula 
of polytechnics so as to make them more purposeful. 
This measure will substantially C:It down the curri
cular load in the fundamental sciences and mathema
tics and the time thus saved could be gainfully emp
loyed in tcaching the applications of science to en
gineering and technical studies. Otherwise, the only 
way to improve quality will be to lengthon the period 
of cducation in pOI}1echnJc~ which would involve 
additional financial commitments. 

7.13. While recommending higher qualifications for 
entry into polytechnics the Committee also took into 
consideration the poor industrial and environmental 
background of the majority of the students. Further, 
the Committee found that in West Bengai. Madhya 
Pradesh and a few other states, a large percentage of 
students sceking admission to polytechmcs in fact pos
ses higher qualification than the SSLC or Matricula
tion. Therefore. at present, most of the time in the 
first year of 'the courses is spent in bringin~ up the 
academic level of the students possessing only the 
SSLC or Matriculation qualification. This not onlv 
wastes the valuable time of the majority of the stu
dents but also makes them dispirited ,I< they have 
to repeat the science and mathematics courses which 
they have already undergone earlier. 

7.14. In the course of discussion. with the Com
. mittee. a major:'" of the reprt'c;.entatives r~ the pro-
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t~ssional bodies and <mployers and others, including 
some of the foreIgn consultants felt lhat it would 
be highl~ ?esirable t'? arrange for some sort of pre
entry trammg. In tblS respect, the Committee recom
mends that efforts be made to infuse a vocational 
bias at the Higher Secondary School level. Further, 
there are about 350 Industrial Training Institutes and 
284 polytechnics in our country, aU with fairly good 
workshop facilities. Selected 'tudents interested in 
Joining polytechnics may be assigned to these insti
tutions during the vacations and given a well graded 
programe of workshop practice and instruction in 
drawing etc. so that they may be conditioned better 
tor polytechnic education. 

,7.2. Selection Procedures 

7.21. At present it is observed that there are no 
uniform selection procedures. Selectbn is based on 
one or more of the following: 

<a) Marks secured in the quaJifymg examination 
particularly in subjects like mathematics and 
science; 

(b) Weightage for co-curricular activities; 
<c) performance in an interview or personality 

test; 

<d) performance in a common entrance test. 
Some respresentatives of industry and professional 
bodies suggested that the selection for admission to 
polytechnics should be based on an aptitude test. The 
Committee, while accepting that the performance in 
an aptitude test may be one of the criteria for admis
sion to poly1echnics. does not favoUI its wholesale 
adoption at the present stage. It, howevcr, suggests 
that a beginning may be made in selected polytech
nics <autonomous polytechnics) with a view to deve
loping some standard aptitude test for the selection of 
,tudents. Later on, such tests, if found successful, 
may be extended to other poly1echnics. 

1.22. The Committee recommends that admission 
to polytechnics should be made on the basis of merit. 
This may be on the basis of either the relative merit 
in the last public examination or the performance in 
the qualifyin~ examination. The Committee also re
commends that some weightage should be given for 
participation in extra-curricular activi~ies like sports. 
social service etc. 

7.3. Guidance and Counselling 

7.31. It is very important to realize that our poly
technics have in their char~e very young persons. 
Polytechnics have not only the responsibility for or
ganising education, but also the obJl~"tion to con,i
der the student as a person and assist him to proper 
devclopment-emotional. social and physical. 



7.32. Individual students allIer frol:1. one "nother 
in their abilities, attitudes, prejudices, biases, interests, 
personal characteristics, socia-economic backgrounds 
and cultural outlook. These individual differences 
are crucially important to the proper choice of the 
type of education and to the potentiaFties of success. 
But most of the students know very Iit:.e about them
selves or their abilities and potentials and even Ie,,; 
about the nature and aims of polytechnic education. 
Consequently, most students enter pOlytechnic< with
out the clear aspirations and motiva"on which can 
make their studies meaningful and pu:poseful. 

7.33. Coupled with this, our studcnts enter poly
technics at a very immature age. Many. for the first 
time, enter hostels away from their homes and often 
encounter a bewildering environment of life and learn
ing. They often get into serious personal problems of 
financial, emotional and social characler and prob
lems of adjustment to the academic and social envi
ronment. In order that the student may gain the 
maximum benefit of his education anG life at the 
polytechnic it is necessary that be is helped to under
stand his goals, aspirations, and weaknesses and that 
he is helped to solve his p.oblems for himself. 

7.34. It is in this context that well-organised guid
ance and col:lnselling set"vicc.."!' could be of immeusi: 
value in our polytechn:cs. The COilunittee notes 
that, at present, there are no org:anise~ Guidance and 
Counselling Services either in the scbools or in the 
polytechnics and recom!Ilenas their progressive esta
blishment in the polyte3mics in a phased way. To 
begin with, Guidance and Counselling Centres sbould 
be set up on an experirnent31 basis in the autonomous 
polytechnics. Depending un the experience. the 
scheme should be extended to cover all the other poly
technics in the course of the next 10 years. 

7.35. Each Guidance and Counselling Centre 
should have a Guidance and Counsd)jn~ offic.r of 
the rank of a professor, a;:isted by suitable staff. 
The officer sbould be professionally qualified witb 
adequate training in education psycbol0f,Y and v"ca
tional guidance. The C~ntre wii. ned to have library 
facilities and a testing laboratory for asses;ment and 
diagnosis of students' 3bihti~s and disabilities. 

7.4. Infur~:1t1on to Pro,:,pectivc Enhants 

One of the difficuJtie, fal:~u by studer.t, in makin!! 
a choice in favour of noiYlccr.01C education is th~ 
lack of information an:! PJ~licity abcllt the nature 
and scope of polytecbn:c cO""Cs and th" employment 
opportunities available for diplom, hdders. Too 
many youngsters. and their parents, c.hoose institutions 
and courses on the baSIS af madequate inform:ltion 
and knowled.e. Adequate information ahout the 
polytecbnics •. courses and employment opportunities 
must be made available in advance to prospective can
didates. Hence the Committee recommends that the 
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Directorate or Department In charge of technIcal edu
cation should collect details of the available techni
cian courses and career opportUl1lties and transmit the 
same to the Directorate of S<condary Education for 
publicity among the· .tudent, in Higher Secondary, 
Pre-University or SSLC classes, 

7.5. Hostel and Campus Life 
7.51. Most of our polytechnics are situated in 

industrial and urban areas. This is in the fitness of 
things, since the effectiveness of polytecbnic educa
tion rests on close collaboration with industry. Con
sequently, it becomes necessary to provide adequate 
hostel facilities for students coming from rural and 
other areas beyond a reasonable daily travelling dis
tance. The Committee finds that the present position 
regarding hostel accommodtion is not satisfactory in 
many polytechnics and recommends that bostel 
arrangements be made in all polytechnics for at least 
50 per cent of the students. 

7.52. Moreover, since the students in technical 
institutions spend longer periods daily in the campus 
compared to other students. it is desirable that acco
mmodation is available to all polytechnic students 
Who need it, so that they may work with higher effi
ciency. Hostel life facilitates the frequent exchangc 
of ideas by students among themselves and with their 
teacbers. Provision of adequate hostel accommoda
tion will thus serve as an important measure of quality 
improvement in technician education. 

7.6. Extra-Curricular Activities 

7.6\. One of the rea-sons for student unrest and 
indiscipline is perbaps the lack of interesting, 
meaningful and creative activities within tbe campus 
for students to utilise the free time available. Apart 
from tbis aspect, it is absolutely necessary for the 
total development of students that they should be 
initiated to extra-curricular activities whicb inculcate 
self-discipline, self-reliance, leadership, integrity. co
operation and other qualities. The Committee, there
fore. strongly recommends that there should be ade
quate facilities for the out-door and in-door activities 
of students. There should be provision for "ood 
libraries, attached both to the students' common room 
and the hostel. Adequate provision should be made 
for sports, cultural activities, debating clubs. group 
discussions and other extra curricular activities. 

7.62. The Committee feels that educational ad
ministrators can get very IIseful ideas from students 
in the planning and conduct of educational pro
grammes and recommends that at least the final year 
students should be associated with and involved in 
the various advisory bodies of polytechnics, particu
larly those concerning student discipline. curriculum 
development etc. 

7.7. Scholarships and Financial A<sislance 

7.71. Accordinp. to a survey carried out in 1965-
66 by tbe Education Commission, about 55.8 per 
cent of the parents and guardians of the students were 
having an income less than'Rs, 1501- per month. The 



inajority ot students joining polytechnics are from 
the low income group. Hence there is a need (or 
adequate provision for financial assistance to such 
students. It was brought to the notice of the Com
mittee that the present practice of paying the entire 
amount of scholaiship in cash to the students leads 
to many difficulties. There is a tendency for some 
students to) spend the money carelessly; in some cases 

37 

the parents utilise the money. The Committee is 
therefore in favour of extending financial- assistance 
by way of free studentships. hostel facilities free books 
and other educational materials etc., rath,r than 
throu~h cash allowances or loans. In addition, there 
should he provision for merit scholarships io attract 
talented. students to polytechnic, in adequate nnm
bers. 



8.0. ASSESSMENT AND EVALUATION 

8.1. Objectives 
8.11. Assessment and evaluation form an integ

ral part of the total educational process. It is 
essential that, during and at the end of a course of 
study, both the teacher and the taught should eva
luate how far they have succeeded in the attain
ment of the objectives of 'teaching and learning. 
Assessment and evaluation is a continuous activity 
which should be designed simultaneously with cur
riculum development. 

8.12. A-well designed system of assessment and 
evaluatiOn is ,a pqwerful eduCational device>_ It 
serves the following purposes: it .indicates what is 
important in the subject, how the facts, concep\S 
and principles are educated and used in a given 
situation, and whether the requisite mastery has been 
achieved by the student in the course, it Kurnishes 
some rational basis of judgment of the ~tudent's 
accomplishment and provides a basis for compariDg 
each individual student's attainment with that of the 
rest of the class; it points to the direction for furtber 
learning and serves as a guide to the teacher to 
evolve effective and suitable teaching methods and 
techniques; and finally, it indicates whether the 
objectives of the curriculum have been achieved. 

8.~ . .Defects in the Existing System 

8.21. Evaluation of students on the basis of ex
ternal final examination is in vogue in all the poly
technics. Under this system it often happens that 
the subject is 'taught by one person, the question 
paper is set by another and the student's answet 
scripts are valued by a third person. 

8.22. The teacher at the polytechnic has no 
direct role in evaluating the student he has taught. 
The present system exerts a confining influence on 
teaching and is liable, in any event, to give a false 
picture of the real achievement of the student. 

8.23. The present type of written examinations 
tempt the student to prepare for the examinations by 
memorising lecture notes for reproduction in the 
examination and thus place a premium on note 
learning. The student is subject to unnecessary 
stress and fear on the eve of the examinations. The 
percentage of failure in the system is very high with 
the result that the student is likely to resort to 
malpractice to secure a pass. . 

8.24. Since the goal of the students is to pass 
the final examination, the teacher in his turn aims 
to prepare the student for it. He cannot introduce 
the latest developments in the subject to the stu
dents as tb,. examination is restricted to the pres-

cri~ syllabus. The present practice of 
quesuon papers and valuation of answer 
arouses very little interest and enthusiasm 
prove the methods of teaching. 

setting 
scripts 
to im-

8.25. Further, there is a large time-lag of two 
or three months between the date of examination 
and the date of declaration of reSUlts. During this 
period, the student is kept waiting and the institu
tions are precluded from starting the next academic 
session. If this lag is drastically reduced the insti
tutional facilities could be better utilised. 

8.26. Almost everyone-the teachers, students 
and representatives of industry and business-with 
whom the Committee had discussions has stated 
categorically that the present examination system is 
one of the greatest drags on our efforts to Improve 
technical education. 

8.3. Suggested Reform 

8.31. Education has a dual role-the dissemi
nation of knowledge by teachers and the assimilation 
of knowledge by students. This is best served if the 
teacher simultaneously carries on the tasks of tea
ching and assessment. Such assessment will clearly 
reveal to the teacher whether his teaching is effective 
and whether learning is achieved. Continuous 
evaluation based on this principle will not ouly 
remove the fear-<:<>mplex m the mind of the student 
but also motivate him for effective learning. COl'se
quently, the Sludent will find his studies interesting. 

8.32. The system of continuous internal assess
ment and evaluation is superior to the traditional 
time-test examinations. In the new system the 
students will consider evaluation as another learn
ing activity. The system allows the student to study 
his valued answer scI"ipts; to discuss them with his 
teachers. to seek clarification on the basis of assess
ment and to obtain guidance for improvement. This 
would act as an incentive to learning and help the 
student to plan his studies carefully. The teacher 
on the other hand would know where he has helped 
the students to understand and where he has not. 
This feed back will help him plan effectiv~ teaching. 
The system will take into account such qualities of 
the student as his initiative, industry and disci],>line. 
The system of continuous evaluation is also a means 
by which' the work of the student on the entire syl
labus may be judged and not merely his work on 
part of the syIlabus on which an examiner may hase 
his question~ 

8.33. The Committee is quite convinced of the 
efficacy and purposefulness of the system of conti
nuous internal assessment and evaluation. How
ever, ,it is conscious of Ibe difficulties in the way of , 



implementing this system in our polytechnics im
mediately and in toto. 

8.34. Internal assessment is a continuous process, 
wbich means that the final assessment in any subject 
should be made up of the results of a large number 
of tests, assignments etc. 

Different methods could be used for assessment; 
these include the following: 

(a) Quiz or unannounced tests. 
(b) Home assignments. 
(c) Periodic tests. 
(d) Oral tests. 
(e) Project work, term papers. 
(f) Participation in seminars and discussions. 

Each of these methods is effective in certain situa
tions and not suitable in others. The nature of the 
subject and the objectives to be realised in the sub
ject will to a great extent determine the methods of 
assessment. Therefore at the time of curriculum 
planning itself the methods of assessments suitable 
for each subject, tbe relative weightage for tbe: 
methods and the timing and sequence of their use 
must ~ carefully determined. In the light of sucli 
'consideration and choice of tecl]niques a great 
amount of planning will have to go into the methods 
and programme of teaching. The teacher will have 
to carefully plan and schedule his work of teaching 
and assessment. 

8.35. Tbe success of tbe 'system depends on its 
.acceptance by . students. . Tests, assignment.> etc. 
must be framed to enable objectivity in assessment. 
The student must be briefed clearly and in advance 
'about the programme of assessment, its contents, 
timing and criteria and the weightages attacbed to 
each method of assessment. He should also be al
lowed to discuss the valuation of his assignments, 
answer books Or other work at every stage and be 
convinced of its fairness. 

8.36. In order to maintain proper standards of 
assessment, it is necessary that the records <if assess
ment are carefully mainta·ined in detail and made 
available for scrutiny by the concerned authorities. 

8.37. Frequent interchange of views and expe
rience between polytechnics would be very valuable 
in developing satisfaotory methods and techniques 

. of internal assessment and in arriving at acceptable 
and standard patterns allowing necessary i1exi
bility to .suit the different subjects and methods of 

'·instruction. . 

8.38. IIiternai assessment calls for a great deal of 
planning and time-consuming work by the teacbers 
concerned and tbis fact must be taken into account 
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~n. ~etenllining the work loads "f teachers. In the 
1011l.al s~ages th~ teachers may experience some diffi
c~ltles 10 ,,-arrymg out internal assessment. They 
~ reqnire so,;"e ~ainin!lm tbe methodology, objec
tives and techniques of-assessment and the preparation 
of test materials. 

8.39. Taking into consideration the initial diffi
culties, the Committee feels that it would be advis
able to stan with a mixed evaluation system 
consisting of continuous internal assesc;ment car-' 
rying equal weightage With the external examina-· 
tion. This should however be a transitory arrange
ment. 

8.4. Implementation of the Reform 

8.41. The Committee recommends that tbe sys
tem of annual final examinations should ultimately 
be replaced in all· poly'teclmics by the system of 
continuous internal assessment. The proposed 
reform should be introduced as s_uggested below. 

8.42. Proposals have been made earlier in this 
report for constituting a State Couneil of Technical 
Awards and for the phased selection of polytechnics 
for the grant of autonomy. Tbe ~utonomous poly
technics may institute their own system of lntemal 
assessment and evaluation. Tbey will however be' 
required to submit their scbeme of 'assessment and 
evaluation, as well as the names of external ex
aminers proposed to be appointed, to the Council 
for approval. The Council will have powers' to· 
call for the question papers and ~ther relevant re
cords of assessment to satisfy itself that the requisite 
standards are maintained. 

8.43. In respect of non-antonomons polytechnics, 
for the time being, external examinations may 
continue to the extent of 50 PC:< cent of the total 
assessment. These examinations will be conducted 
by the State Council of Technical Awards. The' 
remaining 50 per cent of the .total marks should be 
awarded on the basis of continuous internal assess
ment by the polytechnics themselves. The internal 
assignments, periodic tests etc. 

8.44. The State Council of Technical Awards 
should continuously review the methods of internal 
assessment and devaluation and suggest necessary 
improvements. 

8.45. Courses in the methods of assessment, 
evaluation and grading should be arranged for tea
chers in the form of short training programmes and 
summer courses. 

8.46. The complete change-over to the system of 
continuous internal assessment and evalUation should 
be effected ·in all polytechnics within a period of 10, 
years. 



CHAPTER IX 

9.0. TRAINING AND EMPLOYMENT 

9.1. Education and Training 

9. I I. In the earlier chapters, the terms 'education' 
and 'training' have been used synonymously to denote 
the total process of preparing students for technician 
functions. In a strict sense, education means a rela
tively open-ended process: it produces a state of mind 
in which further development can occur. Training is 
a relatively closed process in the sense that it has a 
definite end at a given level of skills. To be clear 
about these distinctions, the terms 'education' and 
'training' are being used in this chapter to comprise 
the two parts of the total process of technician educa
tion. 

9.2. 1'raioin: Needs of Teclmician Education 
9.21. Any type of education implies some training. 

The relative proportion and type of training in the 
overall education depends on the type and level of 
education. -

9.22. It is obvious that in any education intended 
for a profession or a vocation, the training content 
will normally be greater than in liberal or general 
education. The amount and kind of training "ill also 
depend all whether the kinds of skills to be imparted 
are manual, mental, conceptual or creative. To arrive 
at the quantum and kind of training needed in the 
education of a technician, one has to take into ac
count the nature and level of his work. 

9.23. It is the job of a technician to interpret and 
work out the details of plans, designs or programmes, 
to determine the techniques to be used and to choose 
the tools, machines, processes and procedures best 
suited for the job. In doing so, he is required to exer
~ jlldgment in the sense of diagnosis, appraisal and 
mltIatlve. 

In most cases, technicians will have to supervise 
the work of skilled craftsmen. Therefore, they must 
be conversant with the skills and aware of the nature 
and problems of the work of skilled craftsmen. 

9.24. The technician thus combines specialist 
knowledge, experience and skill with the ability to 
apply them. The special characteristics of his work 
must determine the nature of his education. There
fore, the technician courses sbouid be sO organised as 
to comprise the foUowing five elements: 

(i) basic and applied sciences (theory) 
(il) basic and applied sciences (practical) 
(iii) technology (theory) 
(iv) technology (practical) 
(v) general education 

Frequently, in discussion, these five cicments are 
coalesced to form two, viz., 'academic education' and 
'practical training'. Whilst the boundary between the 
two is not wen defied, 'education' can be considered 
to cmbrace (i), (iii), (v), and commonly part of 
(ii), while 'training' consists of (iv) and the rest of 
(ii). Technology (practical) consists of institutional 
training backed by adequate industrial training. 

9.25. Practical training is thus an integral part of 
the education of technicians and the success of techni
cian education programmes will depend on the degree 
to which academic education is integrated with, or 
supplemented by, relevant practical training. It is 
also clear that the training should closely reftect actual 
technician work. 

Practical training sbould not be confused with the 
practical work that must be carried out along with 
the theoretical studies. Academic education is ~on
cerned essentially with providing the knowledge of 
y;hy a job is done in certain ways; practical training 
IS concerned with how the job is done and with the 
acquisition of specific industrial skills. Its main objec
tive is to relate theoretical knowledge to actual practice 
in the industry. 

9.26. A training programme should introduce the 
potential technician to a variety of operational prob
lems obtaining in the practice of bis occupation, 
whether these relate to the selection of operational 
procedures, manufacturing processes, machines, 
materials and methods, or to the ensuring of control 
of production sequences, quality and cost. It should 
also expose him to conditions of work involving 
am?':'l1 other things, ~rganisational procedure, group 
actIVItIes, human relatIons and production economics. 

9.27. P~actical training must aim to provide the 
student WIth an understandinq and appreciation of 
the foUowing: -

(a) The potentialities and limitations of basic 
workshop !?fOCeSSes; 

(b) The properties of materials used in engi
neering workshops; 

(c) The r?le. of the technician in industry, and 
. the SIgnIficance of the abilities and skills 

dem~ded of other persons engaged in the 
same mdustry; 

(d) The general principles of organisation and 
management. . 

A sound practical training will inculcate a respect 
for the value of actual practical work. By such train-. 
ing. the individual should come to realise his own limi
tatIOns . and .~tentialities and gain confidence by 
developmg hIS mterests and aptitudes. It shOUld aid 



his growth not only as a technician but also as a per
son, and enable hIm better to make his unique con
tribution to industrial society. 

9.3. Phases and ContenlB of Practical TrainiJq: in 
Industry 
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9.31. The specifi!,. cont~nts of practical training' 
schemes for techmclans WID vary greatly 0 .. ing to the 
!'lany different types of tehnicians found throughout 
mdustry. .Com~only, however, any training scheme 
can be spht up mto three phases, namely, induction 
basic training and secondary training. ' 

9.32. All training should begin with a short induc
tion periOd designed to give the student an introduc
tion to an industry or establishment of the type in 
which he would get his further training. This should 
preferably be arranged in an industry or firm. Where 
this is not P'?ssible, the training officer can organise 
an induction programme in the institution itself. 

9.33. Basic TrainfnC 

The aim of basic training is to impart the neces
sa~ fundamental skiDs. such as the basic workshop 
SkIDs, so as to lay the foundation for the later shop 
floor or field experience. Basic training should nor
maUy be provided by the Polytechnics themselves. 
(For this reason, basic training has been discussed 
under workshop practice in para. 5.46). In this 
context the Committee recommends that, besides 
strengthening the existing workshop facilities in poly
technics, wherever possible, closer links should be 
established between polytechnics and Industrial Train
ing Institutes. Some firms possess exceDent appren
ticeship centres or training workshops, and in such 
cases, basic training may take place in the actual 
factory. 

9.34. Secondary TraDilnIl 

This phase should have as its object a broadening 
of technical knowledge and the gaining of insight into 
some of the workings and problems of industry in 
general. In the later stages, the training should be 
more specificaUy related to the actual work on which 
the technician wiD be engaged when he has finished 
his training. For example, for mechanical engineering 
technicians, this phase should include more advanced 
work on tools and workshop processes as they are 
related to some of the operations amon!! Component 
manufacture and inspection; Assembly; Plant erection, 
installation and test; Operation and Maintenance; and 
Desi.Q;1l, drawing and development with accent on 
detailing. Project work should be encouraged during 
the period of training. Arrangements should be 
made for senior staff of the industry to lecture and 
explain the practices. 

While some aspecl. of secondary training, parti
cularly design, drawing and detailing, can ~e organis
ed in the institutions themselves, the major part of 
secondary training could only be imparted in the p~o
duction shops, proces~ control depar.tments: teSti!1g 
laboratories and techmcal offices of mdustnal umts 
and commercial firms. 

In !be ~e of sandwiCh courses, part-time courses 
and dIverSIfied courses it wiD be essential to integra~ 
an~ !'latch the institutional programme and industrial 
trauung so that education and training may comple
ment each other. 

Du~ng the periods of training in the industry, it is 
most Import"!1t that apprentices should carry out the 
actual operatlOns themselves,: so as to extend and 
dev710p the ~iUs ""'~ knowledge they have acquired 
durmg the baSIC trammg period, and to become aware 
of the procedures and practices which are part of the 
technician's sphere of work as well as to come into 
contact with problems associated with management, 
labour and industrial relations. The importance at 
making decisions, giving clear instructions p!'Cparing 
;reports and similar activities should also be stressed 
in the training. 

9.4. Principles of Traininz 
9.41. Training must be made an interesting and 

chaUenging experience and must encoura 0e the student 
technicians to use their initiative aDd persistence in 
understanding and solving problems themselves. The 
practice of learning by observation should be kept to 
an ab.solute minimum. 

9.42. Assignment of specific work invohing some 
degree of responsibility and its proper planning and 
supervision should constitute the basis of practical 
training in any establishment. Personal or group 
projects or assignments should be introduced wherever 
possible. 

9.5. Assessment and Evaluation of Training 

9.51. Training must be assessed and evaluated. It 
should preferably have adequate weightage in the total 
ev:Uu~tion. There is a need to devise adequate 
SCIentific methods to assess the results of training and 
evaluate the degree to which the objectives of trainina 
have been realized. ~ 

9.6. 1'raIninjJ FaclIili_Present and Future 
9.61. The pre,ent position regarding training in 

industry is quite unsatisfactory. Training under the 
Stipendiary Training Scheme is available to very few 
students. A few other students manage to get some 
sort of training placement largely on their own initia
tive. Such training is neither planned to specifically 
meet .the objectives of any diploma programme, nor 
or&amsed and ~upervised properly by either the insti
tution Or the mdustry. Very often, the trainee is 
largely left to himself to move around and pick up 
whatever knowledge he could, so long as he does 
not hamper the routine activities in the industry. 
Certain large organisations do organise training pro
grammes for new recruits but this training is in the 
nature at job-orientation, being solely governed by 
job considerations rather than bv the educational 
objectives of teohnician training. it should, therefore, 
be the endeavour of aU concerned to make arrange
ments to provide weU-organised and supervised practi
cal training in industry for aU diploma students durina 
vacations andlor after the completion of course. Sinc~ 
several departments such as industries, labour and 
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technical education are administering several kinds 
of training programmes. an effective coordination of 
their efforts should be brought about. 

9.62. It was brought to the notice of the Comntit
tee by representatives of industry that the facilities 
presently available in industry are inadequate to pro
vide training places to all grad1!lltes and diploma 
holders coming out of technical institutions. The 
recent recession in the economy and the growing 
unemployment among engineers haVe added to the 
difficulty in finding training opportunities for iliploma 
holders. The Committee notes in this context that, 
in countries such as Britain and West Germany~ 
attempts are being made to provide the much needed 
practical training by setting up industrial training 
:entt:es ~ith simldated production conditions. Keep-
109 10 vIew the Important need to ensure practical 
training to all students in polytechnics and ·the prac
tical difficulties obtaining in industry, the Committee 
recommends that production-cum-training centres may 
be set up at places wherever two or more polyto=hnics 
are situated. The facilities available at these centres 
should also be used for providing training durina 

vacations or after the diploma courses. The centre~ 
could also provide practical training to students of 
polytechnics in rural areas where industries do not 
exist. 

42 

9.63. Training forms an integral part of technician 
cducation. Planning a~d ?rganising suitable training 
programmes and coordlOatmg them with the require
m~nts. of different t~chnician. courses in cooperation 
WIth mdustry, conslltute an nnportant facet of the 
,,:o.r~ of polytechnics. This imposes heavy responsi
bllllles on the polytechnics and calls for the services 
of a full-time training officer with considerable indus
trial background and contacts. Such an office: 
would, moreover, be able to guide and assist students 
in finding suitable employment and help employers to 
recruit suitable technicians. The Committee, there
for~,. strongly recommends the setting up of a separate 
trammg and placement in each polytechnic manned 
by an experienced training and placement officer of 
the rank of a profes30r, with suitable assistance. 

9.64. Finally the Committee is of the firm ,view 
that if any training scheme is to be effective, whether 
it be in industry, in the production-cum-training 
centres, or in the Industrial Training Institutes, it is 
absolutely necessary to set up training departments 
in these organisations manned by capable executives 
who c(,uld work in clOse collaboration with Principals, 
Heads of Departments and Training Officers of the 
Polytechnics. 



CHAPTER .x 

10.0. Partnership with .ndustry and Commerce 

. 10.0 I. Unlik~ the other streams of higher educa-. 
lion, the educatIOn of technicians is primarily govern
ed by the needs of industry and commerce. More. 
~\'c.r, ~he very ~at~re .of technician training and the 
limItatIOns of IDslltutlons with regard to training 
facilities, require that industry and commerce shouIa 
ass.u,?e the resl?onsibility for gi ving a part of the 
traIDIDg for whIch .. they are best equipped. For 
these reasons, techmclan education needs to be regar
?ed. as. a venture in partnership between educational 
IDslltullons on the one hand and iudustry and com
merce on. the other. In this process, both have 

. common. IDler.ests ~n? conc~rns to share. The prob
lems fa~l~g techruclans, the problem of industrial 
prod~cllvlt>:, the g.ap between educational objectives 
and irWustrlal reqUIrements and the challenge of rapid 
advat«:'es in science and technology are all but a few 
examples of such common interests. In the reomani
sation of polytechnic education, the Committee w"ould 
stress the need for both of them to come closer. 

1 0.02. At present, the partnership of industry in 
t~chn!cian. education is ,?ostly confined to participa. 
tlon ~n. hIgher level policy making by way of the 
assocIatIon of a few experts from industry in the 
All . India Council for Technical Education dIld its 
Regional Committees, and in the bodies at the State 
level concerned with technician education policy. At 
the unit level barring a few instances of the collabora
tion of industry in running sandwich courses, Or in 
Offering training facilities for students, there is little 
evidence of partnership. This, however, is not sur
prising because, at the unit level, there is in fact very 
little opportunity or incentive for establishing clos. 
partnership. 

The individual polytechnics have very little authority 
or control over the planning and organisation of tech
nician education and therefore the question of their 
forging links with local industries hardly arises. 

10.03. The Committee is convinced that the colla
boration of industrv in the education of technicians 
will be real and effective only if it exists at all levels 
of the Polytechnic ~ucation system from the national 
to the unit leve!' At the national regional and state 
levels the partnership should be made more effective • 
than hitherto. It is at the unit level however that 
there is the greatest need for the most active collabo· 
ration. The association of industry with the proposed 
State Councils of Technical Awards and with the ., 
autonomous polytechnics in framing and changin!! 
polytechnic courses will form a very important aspect 
of the collaboration. Conditions must moreover, be 
created which favour the establishment of close colla
boration in other aspects, particularly .in the imp!e
mentatinn of the programme~ of educatIOn and tral~- , 
Ing. The specific areas and aspects of par.tnersh.p ~ 
{IS implied in the CO!1lmi!t~e's recommendalIons for 
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the reorganisation and improvement of polytechnic 
education are briefly considered be!ow. 

10.1. Cooperation of Industry and Commerce in the 
Edu<ational Process. 

10.11. Industry and commerce, being the largest 
consum~r~. of the products of Polytechnics have the 
responSlblhty to specify the nature and quality of the 
product, to be turned out from polytechnics. This 
calls for closer collaboration and cooperation of in
dustry and com.merce in the plallning and develop_ 
ment of CdUc3tlOnal programmes and the provision 
of facilities for training . 

10.12. It has already been emphasised that train
ing is an essential part of technician education. 
Executive training cannot be achieved without the 
ac.tive and whole hearted participation of industry. It 
WIll therefore be necessary for industrial estabIish
me~ts. to d~termine the availability of proper training 
faedltles With reference to the number of training 
rlaccs, types of facilities and training peFSonne!. It 
IS. also necessary for them to deterIDin. whether they 
w:1I be able to offer appropriate facilities for running 
sandwich courses. Once this point is made clear the 
polytechnics should work out the educational' and 
training programmes with the assistance of industry. 
Similarly in the case of diversified nnd special courses 
industry should take the initiative to collaborate with 
the polytechnics in identifyin~ the areas and fields 
in _ whic~ courses are needed" and in designing the 
approprIate courses. Industry should also assist 
polytechnics in the planning, i31plementation and 
supervision of training programmes for students after 
they have completed their institutional "ducation. 

10.2. Industrial Training for Teachers 

I 0.21. It has been stressed earlier that polytechnic 
teachers should be familiar with the working. prac
tices and trends of industry and be able to give an 
industrial orientation to teaching. This is a matter 
on which both the polytechnics and industry should 
be vitally concerned. It is therefore recommended 
that industries should extend their fullest cooperation 
in providin.2 the much needed industrial experience to 
polytechnic teachers either by short-term or long.term 
training or through other arrangements. 

10.3. Research and Development 

10.31. One of the areas of fruitful collaboration 
between industry and pol"technics is in the area of 
research, resign and development. The Committee 
recommends that industries in the neighbourhood of 
polytechnics mu't be encouraged to refer their re
search, development an; production problems to the 
polytechn;cs. Industries may also suppert other 
research or development projects undertaken by 
pOlytechnics. . 



10.4. Industrial Orienfation to Teaching 

10.41. The above measures will enable teachers to 
perceive actual industrial and field problems and suit
ably USe them for class room or laboratory work 
Close contact of teachers with industry will moreover 
help in planning project work based on the actual pro
blems and practice in industry and commerce. In 
addition, the Comlnittee recommends that experts 
from industry should be invited to discuss some typi
cal problems of the shop floor and explain through 
special lectures and seminars hoW they are solved. 
Such lectures and seminars are among the best ways 
of integrating industrial experience and polytechnic 
education, and can contribute greatly to motivate 
students towards a practical way of thinking. 
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10.5. Manpowers Forecasting and Planning 

10.51. The Committee has recommended earlier 
that special units should be set up in the Directorates 
or Departments in charge of Technical Education for 
the estimation of future technician demand, speciaIity
wise, on the basis of analysis of occupations. Indus
trial collaboration is essential in wch an activity; it is 
therefore recommended that industry and COmmerce 
and their federations should be fully involved in the 
work of these units. In this respect, :ooperation with 
the Industrial Liaison Boards, wherevor these are 
established, will be fruitful. 



CHAPTER XI 

11.0. STATUS AND PROFESSIONAL DEVELOPMENT OF 
TECHNICIANS 

11.1. Role and Status of Technicians 

11.11. The rapid pace of technoiogica1 devclop
ment and Its IDcrcasmg. adoptIOn by industry have led 
to a growmg compleXIty of industrial activity. As 
new matenals and new in~ustrial processes emerge, 
the problem of manulacturmg products characterized 
by gre~ter relIability and improved performance be
comes ID"reasmgly difficult. Simultaneously, industry 
and .commerce are. confronted with the problem of 
provldmg high qUality products at competitive prices 
m th~ tace of the continually rising costs of both 
matenal and labour. Industry and commerce can 
meet these challenges only if they make the IT.ost 
efficient use of manpower at all levels. This means 
~at . the several rrtiddle level functions in industry 
relatmg to the details of design, drafting production 
qu~ty control, supervision, maintenance, sales and 
servlcmg have to be performed by persons specifically 
tramed tor such jobs, leaving only the more advanced 
and creative work in management innovation re
se~c~, design and development to the en~eers, 
sClenUsts and 'professionals. Craftsman level expe
nence'ls quite madequate to meet the requirements of 
the middl~ level funct.i~ns. Herein ties the importance 
of recogmzmg tcchruclans as a very important and 
separate entit~ with distinct functions and cleady 
Identified reqUIrements of knowledge and skills. It is 
essential to realize, moreover, that these requirements 
call for an education and training quite distinct in 
nature, contents and approach from that of engineers 
or craftsmen. 

11.12. In this context, ·the supply of adequate 
numbers of properly educated technicians will largely 
depend on the status accorded to them appropriate to 
their qualifications, and their role and importance in 
industry. The capability of polytechnics to attract 
talented students in sufficient numbers, the motivation 
and performance of students, the dedication and 
effectiveness of teachers, the image of the polytechnics 
in society and consequently the resources they will 
command-are all greatly influenced by the status of 
technicians in society and industry. 

11.13. Status is a complex concept involving 
several factors, the most important of which are: 
attitude of and recognition by, society and industry, 
economic incentives, promotional opportunities and 
scope for personal growth and development. The 
traditional attitude of society to regard work-oriented 
educatipn as of a lower kind comparcd to the more 
glamorous intellectual pursuits undcrlying university 
education, and society's lack of appreciation of the 
dignity of labour, need to be reversed if technician 
education is to claim its rightful place in society in 
the context of economic development. While this i. 
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a social. problem,. the solution of which lies in a 
change 10 the attitudes and beliefs of society as a 
whole, much P?sitive action can be undertaken 10 
accelerate and rud thiS change. The Committee com
mends th~ .following steps to ensure the proper status 
for techmclans: 

(i) Industry and commerce should rationalize their 
manjlower structure and identify specifiq technician 
functions. They must appreciate the role of techni
Cians ~ the complex of industrial and commercial 
occupauons and accord a recognizable career structure 
adequately rellecting the importance of their position. 
Formal technician qualifications should be insisted 
upon for recrnitJoent. The Survey vi Industries bJ 
the Comrrtittee shows that at present only 36 per cent 
of technician posts in industry are held by diploma 
holders, the rest being held by degree holders (16 per 
cent) and those With craftsmen level experience (48 
per cent). It is obvious that a majority of the 
IOdustrles are yet to clearly appreciate and recognise 
the separate identity of technicians with reference to 
their work and educational requirements. It is essen
IJal that grad~ates should not be employed as techni' 
clans. except to. the extent necessary to give them job
trrurung. Engmeers should also appreciate the role 

. of the technician in the technical team. Where crafts
men. are promoted, industry should see to it that they 
receive the necessary education at the polytechnics. 

(ii) Technician courses must have an integrity of 
thell own; they must meet the specific needs of techni
cian functions in industry and commerce. The courses 
must be framed in consultation and cooperation with 
industry. 

(iii) TecbJ;!ician courses should not lead the tech
nicians to a dead end. They must therefore, be 
broad-based to facilitate further studies. 

(iv) Polytechnics should organise a variety of u!,
dating, refresher and extension courses including 
short-term and advanced-diploma courses for techni
cians in service. They may also eventually organise 
part-time degree courses. Through these courses, 
technicians should be enabled to qualify for higher 
positions and promotions. Industries must encourage 
the development of their technicians and offer better 
promotion opportunities to those who improve their 
qualifications through these courses. 

(v) The image of polytechnics as centres of career 
education should be promoted through the develo!,
ment and organisation of new courses and experi
mentation with educational programmes. For this 
purpose, polytechnics should have the flexibility and 
freedom to develop in new directions and explore new 
horizons. In this context, the Committee stresses the 
important and valuable role of the proposed State 
Councils of Technical A wards as a means to ensure 



the academic freedom of polytechnics and to guide 
their development and safeguard the necessary 
standards. The awards of the Councils will not only 
set the seal of standard and quality on the products 
of polytechnics but also enhance their recognition and 
acceptability, by virtue of the close association of 
industry and commerce in the work of the Cuuncils. 

(vi) Universities, technological institutions and 
polylechnics should establish closer rapport and under
standing and work as partners in education. They 
should take posltive steps to remove, from the minds 
of the student community and others, the prevailing 
tendency to regard vocational and wcrk-oricnted edu
cation as inferior to university education. Students 
must be made to appreciate that different types and 
patterns of education are but different means to meet 
the present and future educational and manpower 
needs of society and industry. To this end, college 
and . university professors and administrators should 
try to associate themselves with polytedmie education. 

11.2. Development of Professionalism Among Tech-
nicians 

11.21. The question of the status of technicians is 
closely related to the development of a sense of pro
fessionalism among them. 

11.22. A professional person is one who applies 
certain knowledge: and skills, usually obtained by 
education and training, for the service of society. In 
addition, a professional person observes an acceptable 
code of conduct, uses discretion and judgment in deal
ing with people, and respects their confidence. 

11.23. Professionalism is not inherent in a person's 
nature. Like technical skills. it has to be acquired. 
A person does not become a professional immediately 
upon completion of his formal education. He can 
be introduced to such concepts during his study but 
he has to widen his outlook by contacts with profes
sional bodies. Each technician should recognize the 
need to join professional societies. 

11.34. A professional body would provide techni
cians an organised forum for discussing common 
problems and articulating their needs and aspirations, 
besides giving them a sense of belonging to a group 
which ,has an ethos of its own and an influential voice 
on all matters connected with the development of 
technicians and their education:md training. It 
would thus help to maintain and enhance the standing 
of technicians and greatly contribute to the recogni
tion of technicians by society. 

11.25_ By and large, technicians are at present vet 
to develop a sense of professionalism or an awareness 
of their own distinct identity in industry as a group 
of people with specifific roles in much the same way 
as engineers. Opportunities for their responsible asso
ciation and participation with professional bodies are 
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largely non-existent. For example, at present, dip
loma holders are eligible to enrol themselves nnly as 
student members at professional ~dies such as the 
Institution of Engineers (India). 

11.26. The Committee feels that technicians should 
have an organised forum which will enhance their 
status and enable them to contribute elIectively to 
incr~ased productivity and to the development of tech
nician education and training. A separate professional 
body or association of technicians may not be viable 
or ef{ective a~ present. Therefore, the Committee 
favours their association in a responsible way with 
the several prOfessional bodies and other organisations 
representing industrial and commercial interests. The 
Government should take the initiative in persuading 
the professional bodies and other organisations and 
associations concerned with technical education, 
training, industrial and commercial interests etc. to set 
up technician sections/technician education and train
ing sub-committees etc. in which the teachers of poly_ 
technics should also be involved. Some of these 
bodies and associations are listed in Annexure n.l 
to this chapter. . 

ANNEXURE Il.1 

LIST OF PROFESSIONAL BODIES AND OTHER 
ORGANISATIONS' 

\. Indian Society for Technical Education, New 
Delhi. 

2. Institution of Engineers (India), Calcutta-20. 

3. All India Manufacturers Organisation, Bom
bay. 

4. Indian Engineering Association, Calcutta. 

5. All India Management Association, New 
Delhi-13. 

6. National PrOductivity Council, New Delhi. 

7. Federation of Indian Chambers of Commerce 
and Industry, New Delhi. 

8. Institute of Chartered Accountants of India, 
New Delhi. 

9. Instituie of Indian Foundry Men, Calcutta-20. 

10. Indian, Institute of Chemical Engineers, 
Calcutta-32. 

11. .The Institution of Telecommunication Engie 
neers, New Delhi. 

12. The Textile Association (India), Ahmedabad. 

13. Indian Society of Agricultural Engineers, 
New Delhi. 

14. The Aeronautical Society of funia, New 
Delhi-I. 

*NOTE: The list is not exhaustive. 



CHAPTER xIl 

12.0. Administration, Finance Control and Inspection 

12.01. Organisation of technical educatiun is 
complex and involves conSIderable financial outlays 
and expenditure. In view of this, judicious aumiDIs
trative .control is necessary to make the best use 01 all 
available res:>urces. This, in turn calls for lirm 
Central policy-making and planning and also implies 
consultation and liaison on a continuing baSIS among 
a wide group of IDdividuals and organisations. Effec
tive co-ordination at the national level is therefore 
absolutely necessary. 

12.02. The sev~nth scnedule, UniJn list 1 emry 66 
under Antcle 2.4b of the Indian ConstitU110n envJ::.ug.;;:s 
that in the matter of cOllcomation and (1caerilltnalu)fl 
of s.andards m -msutuuonS 10£ DIgner educauon on 
research and sClenutic and tecUllll.:a1 lDsutUHOlLS, 
P.arliament has excluSIve power to make laws. TDIS, 
in turn, puts the major responsIbility Nr Ibe proper 
development of ",cbrucal eclucauon on lhe Central 
Government. It follows Ibat Ibere should be a strong 
machInery at the Centre for dis~harging i[s Consti
tutional obligauons and responsibilities in Cemral 
policy-making and planning in respect ·of technician 
education. ·fhis mvolves ~ontinuous stuely and eva
luation of schemes connected with the development of 
technician education, and consultation and liaison with 
industry, technical organisatIons, State . Governmems 
etc. in order to ensure that Ibe facilities created in the 
country are properly utilised according to the man
power requirements of the country as a whole. In 
this context, the Committee recoDll!!ends that adequate 
provision should be made to strength~n the pr~ent 
administrative machinery at the centre I.e. the MlDIStry 
of Education for the effective disc barge of its respon-
sibilities. ' 

12.03. Technician education cannot he planned on 
a rigid basis. Flexibiliry in planning is essential in 
order that the education may continuously answer the 
demandS and changing needs of local industries and. 
other organisations absorbing tec~nician ~anpower. 
There is no doubt that, foot pl":DDlDJ!. technIcal educa-

- tion, a strong national policy IS necessary.: but .such 
a policy should be flexible ~nough. to permIt modifica
tion according to Ibe peculIar regiOnal or local .n~eds 
with reference to the type and Ie.vel ·of technIcIans. 
Mobility of technicians is another factor whIch ~";ils 
for the formulation of Regional and St~te polIc.les 
within the overall frame-work of the national polIcy 
and plans. 

12 04 Considering all these aspects, and in the 
best i~te.r~sts of the country, the resp~~sibility for !he 
administration and control of techm~Ian educatIon 
should be shared appropriately by bodIes at the Cen-
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tral, J3,egional, State and Unit levels. The responsibi
lities at. each administrative level should be properly 
defined. The COmmittee's view on the pattern of 
administration and allocation' of functions and res
ponsibilities at the different levels are discussed below 
and indicated in the charts in Annexures 12.1 and 
12.2 to this cbapter. 

12.1. National Level 

l2.ll. The formulation of general national policy 
and tbe planning, coordinatio~ _and determinatIon oi 
standards of technician education should rest WIth t1,< 
Central Government. Orherwise, a variety of polick. 
may be imposed from various organisations and State, 
which may ultimately be unSUIted to the nauonal 
economy and the needs of industries. In this respect, 
Ibe AlI India Council for Technical Educauon and Its 
Oommittee.s and Boards should continue tb act as the 
advisory machinery to the Government. However, in 
order to make it more effective, it may be necessary 
to reorganise the .Boards of .studies of .!he All Indl.a 
COuncil for Technical EducatIOn. At present, there IS 
no separate Board of Stu~i .. s ·or Co~ttee . for te~h
nician education. Techmc13n education IS bemr 
dealt with by the different Boards of Studies ~ th:..... 
AICTE dealing with the different aspects of engmeer
ing and technology. It is recommended that a separate 
Committee on Technician Education and Training may 
be constituted under the auspices of the All India 
Council for Technical Education to deal with all as
pects of technician education and training at the na
tional level. 

12.12. In order to give efficient secretariat ~elp to 
the Commi ttee proposed above, a se~arate unIt may 
be created in the Ministry of Education. ThIs umt 
should also serve as an effective medium for the 
collection and dissemination of information connected 
with technician educdtioD. it ~hGlllj undprtake fitudles 
on manpower requirements at the national leve! in
cluding job analysis etc., with reference to educatlo~al 
preparati·on.. It ~hould al~o c?llect and analyse 1';1-
formation regarding the direction of. changes In 
technology and industrial development .'';1 the co~try 
and the changes taking place in techmclan education 
abroad. 

12.2. Regional Level 

12.21. The All India Council for ~echnical Edu
cation has to keep in close touch WIth ~e States 
formulate national polic.ies and plans WIth due 
regard to the regional needs and check ~e haphazard 
growth of technician education. In th,s respect. the 
Regional Committees of the AICTE and the regIOnal 



.' f the Central Government may have 
orgaIl!satlOIls 0 d J,;CCPillo in View thell overatl res-
10 be re.Jrgamse" hru . 

. Owl ill the adnllIDslrauon of tec Clan 
r.;~tro: rIS-a-VlS Ibose of the Central and Slate 
organtsaOons. lbe RegIOnal authonUes sno~d 
mamtain cons.ant louch WIth the mdustnes, t~hru(,;al 
lDSUtuUuns ana State Governments located m the 
region and belp to bnog about a balanced develepment 
01 techrucian educa,ion m the region accordmg 10 
Ine oemanus and needs ot li'le I!conumy and muustry. 
Tbe regtonal orgawsations shOUld. act as a forum 
lor the exchange oi ideas and expenences among the 
States located m the region. 

12.3. State Level 

12.31. The Committee recommends that detailed 
studtes of manpower demands in the State, trainIng 
m mdusLIY, programmes of development, leacuer 
development ana administration of polytechnics with 
respect to financial control and coordination at State 
level, should be the dueet responsibility of the State 
Government so that programmes and scuemes may be 
effectively implementeu. The State Governmeats 
should consulute a separate authority, i.e., the State 
Council of Technical Awards (SCTA) to ,be respon
sible for control and superviSIOn oVer ali academic 
matters, inclUding approval and development of 
curricular and acadeiWC programmes, co-ordination 
and maintenance of standards etc. The State GOv
ernments may also authorise the SCTA to advise 
them on various aspects of technician education both 
academic as well as administrative. The role and 
functioning of the State Council of Technical 
Awards have been discussed in detail in Chapter V, 
para 5.72. 

12.4. Unit Level 
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12.41. In view of the special need for the growth of 
technician education, it is felt that unless administra
?on. and control are dcocntralised and more autonomy 
IS gtven to individual institu ions, it may not be 
possible to stimulate the healthy growth of polytech
nic education. Therefore it is necessary to delegate 
sufficient adtninistrative control to the unit level. 
This has already been disoi.l5Sed in detail under the 
autonomous institutions (para 5.71). It should be 
the endeavour of all that, as far as possible, the 
academic responsibilities and general day-ta-day 
administration should gradually be delegated to the 
polytechnics authorities. There should be adequate 
delegation of financial power to the Heads of Poly
technics to function efficiently. This will not only 
help involve the faculty and administrative autho~it.ies 
of polytechnics in t~e development .'of techmcmn 
education but also make them responsible for the 
proper implementation of schemes. 

12.5. IndosUy Level 

12.51. Apart from the division of responsibilities 
between the Central and State Governments, there 
should be some division of respo~sibilities b~t~een 
the Governments and the industry ID the admlOlstra· 
tion and control of technician education· Although 

Llle main responsibility to prOVide the basic te.dm,cal 
education at vanous ~eve1s rests Wlln tile guvcrn
ments, it is for the industry to bUild up In lUIS, tn~ 
training and specialisation 1t needS. W uat IS noedeo 
is a strong partnership and cooperauve etlo~t m 
which the -basic and theoretical educauon are pro
vided through institutional effor<s and the pracucat 
training and experuse are avatlable through mdustry. 
The industry suould be involved completely m Ute 
conINI and adtninisifation of techmclan educa'!on, 
as far as possible 'at all levels, through the medium 
of the All India Council for Techmcal Educauon,. Ill> 
Re ·onal committees, the State Councils of TechmcaJ 
A:ards and the Advisory Committees of variOUs 
polytechnics etc. 

12.6. Finance 

12.61. As regards the financinl! of polytechnic 
education the Government has to tak~ Ihe major 
responsibility both at the Central and State level but 
industry should also be a party to the financmg a, 
it directly benefits from it. This can be, achieved 
through voluntary efforts. Selected mdusmal estab
lishments may 'be persuaded to contribute the neces
sary funds and facilities for the development of sand
wich cours,,-s, special types of short-Ierm or exten
sian courses etc. So far as new expenments and 
innovations in technician education are c,~nccrned, 
the Central Government should take the en',lre finan
cial responsibility by sponsoring pilot project and 
other programme~. 

12.7. Evaluation 

12.71. Academic evaluation at the State level has 
been dealt with in detail under the State Council of 
Technical Awards. At the National level. adequate 
provision should be made for the evaluation of the 
entire system to ensure that the money spent is 
effectively and properly utilised and that proper 
standards are maintained with regard to the overall 
national needs. Without a proper feed-back system, 
it may be difficult to formulate worth-while nat~onal 
policies or .plans to serve the needs of the natIonal 
economy. 

12.8. Cost Analysis 

12.81. As the cost of establishment and main
tenance of a polytechnic depends on various factors 
such as field of studies, type and contents of courses 
and student strength, it is extremelv difficult to give 
any probable cost analysis for establishing a poly
technic. Therefore the Oommittee has not attempt
ed to give any analysis of capital co~ts. It is sug
gested that whenever a new polytec~n!c or. a new 
technician course is stlfte.i the adnllntslratlve alllho
rity concerned should appoint an cxp::rt committee 
with representatives of the concerned mdustry and 
hculty to work out the C()~t or the projllct. _" 



12.82. An analysis of the present expenditure pattern 
in a polylechnic shows that about 85 per cent of the 
total recurring expenditure is incurred on the wage 
bill. Only the remaining IS per cent which works 
out to Rs. 120 per student '[Yer year, is left for other 
expenses inclulling consumable stores. This amount 
is grossly inadequate even to meet the ependiture in 
pnlViding effective trainin~ to students, not to men
tion the other items of maintenance expenditure. 
Therefore it is imperative that the annual provision 
under contingencies, materials etc. should be raised 
to a minimum of Rs. 300 per student against the 
provisbn' of Rs. 120 to Rs. ISO. 

.If the recommendations of the Comniittee made 
under various chapters are accepted, the annual per 
capita expenditure (r~curring expenditure) may have 
to be revised to a figure of Rs. 1, 70(} to Rs. I,SOO 
The basis on which this figure has been worked out 
is given in Annexure 12.3 to this chapter. 

ANNEXURE n.r 

PATIERN OF ADMINJSTRATTON 

Government of India 

All India Counell for 
Tec;lJ:nical Educatio". 
Committee on Tech:' 
:Dleian Education and 
Training 

Regional Committee 

State Government 
Directors of Tech"1ical 

Educstio:ll State 
Board of Tecbnlcal 
Education 

State Council of Tech
nl';.!:al Awards 

(SCTA)· 

POLYTECHNICS 

Governing 
Body 

*Nc\TB : 

Academic 
Board 

Central finarace, Joh anaIY!li!l:. 
Manpower clItimates, Control 
of available Dlacernent 8Jld 
tTainin~ faciJirir-s. 

Coordinating body for inter
State matters, cnnsideration of 
finance from centre. 

Body for coordination between 
. States in the' Region. 

Job analysis, Manpower !ltud}l 
Development planning~ Finan. 
ced from tbe State. 

Independent autonomous 
body for Control Inspection, 
Approval, and Maintenance of 
Quality and Standarda and 
Award of Diplomasj Other 
advisory functions. 

Autonomous with respect to 
curriculum framingassessmeJ1t. 
academic expt'rimentatioD and 
development programmes. 

The SeTA is not an t"X'3mininJtbodYto~ete!mine8nd impose 
syllahuses on the polytechnic,. or to set exam~n~t.lOns; the polyte~h. 
nics themselves are tn he given the responSibilIty of,cons.tJ'Uctlng 
curriculnand conducting examinations. The SCTA IS ,an lDspect· 
inlZ and supervising body which .wor~s !hrough s!lblect p~eJs,. 
tanding committees and vhdcing: comnusslons apPOInted by It. 

ANNEXURE n .• 

ALLOCATION OF FUNCTJONSAND RESPONSIBI
LITIES 

Level nf Admini.!ltration 

emtral and Regi(lnal Leveb 

J. OveraU planning of teC'h~ 
cal education vis-a-vis 
Five Year Plans and per
spective plans. 

Advisory Bodie!> and A 

I All India CC'uncil for Technical 
Education/Committet' OIl 

Tcchnician Educatiol" and I Tr.ai~in!l/RegionaJ ~OmJTliltres. 
2. National policies and ob- r l\'l!JlI~try of EducauonfRrgional 

iectives wit ... reff"rence to I' Officc~. 
coordination of stan cards 
foreign aid etC'. 

3. Sbaring offinandaI costs. I 
I 

4. National manpower needs J 

Stale Lt:t,el 

t. Programmes of develop- 1 State Board of Technical Edtt 
ment,Detailed mart'powcr I cation/State CounciJofTechnicaI 
Deeds; Approvalan~ de- 1 Award~ (The State Dirf'ctor of 
veJopmenr of curricular I Tf'chntcaJ Educatio. n is to be- the 
and academic prolO'ammf'S Memher-Srcrcr3ry). 
Teacher development; >-
Training in industry. I (The, State Govf'rnment to de-

I termme the manner and method. 
2. Admini.!ltration of Poly- of setting up the SCTA and 

technics Financing. !, specif~· its rf'Jationship to the 
Coordination of standards I State Board of T('chl"licaJ 1 du-
at State Jevel. ) cation.) 

Institution Levtl 

I. Day to day administra
tion. 

2. Planning and organization 

(8) Autonomous Polytf"Chnics 1 

of academic programmr-s I Govr-ming Cf\uncil AC8d~miC" 
and training industry. Board. 

3. Implementation of acade-
mic programmes and r trainjng 

(b) Non-Autonomous Poly
technics 

Directorate of Technical Educa-
I. pay to day administra- 1 tion/Governing rody. 

tiM. 
3. Implementation of aca

demic proarammcs 811d 
training. 

ANNEXURE 1Z.3 

Estimated Annual Recurring Expenditure for a 
Polytechnic 

A tentative estimate of the annual recurring 
expenditure on the running of a polytechnic with an 
intake capacity of 180 per year has been worked out 
here based on certain assumptions. It is realized 
that various factors includin2 the strength of the 
polytechnic and the number. type and pattern ot 
courses affect the annual total, as well as per 
capita,' recurring expcn~iture. Expenditure (In 



experimental proJccts and other special programmes 
of quality impr~vement, tr!!ining etc. has heen ex
clude<!. The estimate is therefore to ·be regarded 
only as a broad guidance for working out the annual 
recurring expenditure. 

The strength of the 'polytechnic is 'assumed to be 
about 500 to 550 which generally is the case with 
most of our polytechnics at present. However, the. 
optimum strength of polytechnics could well he of 
the order of 1,200 to 1800 students, without subs
tantial additional capital outlays. 

For purposes of the estimate it has been assumed 
that the polytechnic offers a total of five courses (in
cluding general and diversified conrses). 

In making the estimate the recommendations made 
earlier regarding teacher-student ratio and staff 
pattern have been kept in mind. Accordingly a 
teacher-student ratio of abJut I: 12 and a senior to 
junior teaching staff ratio of approximately 50:50 
hay" been assumed. Also, prOvision has been maQe 
for a training and placement department, better 
library-staff and for increased laboratory and office 
assistance. 

Due provision has been made for regular additions 
to the library (vide the Committees suggestions in 
Annexure 5.5) and for increased e.<penditure on 
maintenance, consumable and materials necessary to 
ensure effective laboratory and workshop training. 
With regard to the latter, the Committee has recom
mended earlier [para 5.47 (01 that a minimum of 
Rs. 300/- per student should be provided in the 
annual budget. 

Salaries have generally been assumed to be at par 
with the scales of pay applicable to engineering 
colleges. 

Extra expenditure will have to be allowed if thc 
courses are conducted on the sandwich pattern. In 
this regard the Ministry of Education (vide D.O. 
No. 3-5170 T.3, dated 4th May 1970 of the Joil1' 
Educa!ional Adviser (T» has alro,dy initiaterl a 
programme in which an allowance of Rs. 150/- p.m. 
per student is made for a 12 month period for each 
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sandwich course student. This has not been included 
in the estimate. 

Items of Expenditure Amount 
per annum 

TC'ltaJ 

--- -------_._-- - ---

SALARIES AND WAGES 

Principal (I) 

Profe~sors( ;\) 

Assistant Professors(9) 

Lecturers. (12) 

Associate LeCtUreN (16) 

Workshop Jnstructors!DemonstrDtorsJ 
Lab. AssistantslDraftsman/Lab. 
Technicians 

Office Staff(including P.A., Superinten-
dent, Assistants) '" 

Skilled workers . 

Un~killed workelll, Attende~, Watch & 
Ward. 

Librarian (I) 

Library Assistants (including an Assistant 
Librarian) 

Training & Placement Officer with aD 
Assistant. 

Physical Education Director (including 
anenders) • • • • 

Provision for Provident Fund etc. @6t% 

Total Salaries and Wages. . 

MAINTENANCE AND MA TERJALS 

Library additions (Books and Journals) . 

Equipment modernizing and replace-mrDt 
@s% ofapital value (aprrox.) • • 

Maintenance including worJcshop and 
laboratory consumable~, materials and 

Rs. 

IR,ooo 

45,000 

J,('I8,000 

I~IS,OOO 

J,25,000 

60,000 

50,000 

35,000 

32,000 

JO,OOO 

12,000 

20,000 

10,000 

45,000 

2$.000 

$0,000 

contingencies @ Rs. 300 per student. 1,50,000 

Rs. 

[6,85,000 

Total Maintenance and Materials 2,25.000 

Total Annual Recurring Expenditure 9,10.000 

Annual RC'curring Expenditure per student 1,820 

In the case of larger polytechnics, provIsIon must 
also be made for setting up a Guidance and Counsell
ing Department as recommended in Chapter VII. 
The annual expenditure on this account will be of the 
order of Rs. 20,000/-. , 



CHAPTER XlII 

13.0. PLAN Op ACTION 

13.01. In this chapter some of the lines on which 
action '.leeds to be taken for implementing the recom
mendahon, of the Committee on the reorgnnisation 
a!,d develo]1tnent of polytechnic education are con
sld~r~d. SU;h actio,! is required at the planning, 
deClSJOn.makml! and Implementation levels involving 
~ot onlv the Central and State Governments but also 
rndmtrv and, more important\.y, the pOlytechni.!s 

, themselves. 

13.1. Technician Manpower Estimates and Surveys 

13.11. It is observed that, notwith'tanding the 
provisions made in the Second and Third Five Year 
Plans, -for such quaIitv imorovement proQrammes as 
increased hostels, <talf Qmirters and teacher training 
and refresher courses, the demand for more institu
tions and additional admission capacitv in polytech
nics has had a hieher priority in the' Annual 'Plans 
of the St1tp (jovemments often at thl": cn~t of the 
much-needed improvement and consolidation of poly
technic education. 

13.12. The Committee noted in this context that 
according to some recent estimates, made hv the 
r"'titut~ of Applied Manpower Research, nf the pro
bable rlemancl for technician< during the Fourth .nd 
Fifth plans. the overall fadlities at pr«ent <reated in 
the polvtechnics would. bv ann large. be suflieient to 
meet the future re(mireTT1ent~: wh~t- is reollired is the 
CRreful planni n(Y of ~pec;~Titv.wi~e 3rh"lso:::ion taking 
into account the n!:ltnrf" and tvnp. ('If te!'"111liciqn rC!'1uire
ment~ in 10"31 -inrh,striec::. The rom'nittee is of the 
con~ideren vle:W thRt. fit 'e~~t fnr the next five yeqrs. 
therE'! is no nerd to !'itaTt ~nv new llOJvtec,",nic. The 
existinp. intake r:anaritv in nolvtech('!ics is ade'1uate to 
meet ihp <lemonds for technicians in the next thre~ 
Years. Thereaftp.,. the nosHion mav hP. reviewed a"d 
the intake may he chonae<l In mee' the actual needs. 
Meanwhile. c(lnrentrate:d ~tte"tion hac; tn hPo qjv~n tn 
the Question of renrl!anh::ation and modernisation of 
the exislin.e polytecnnic •. 

13.13. Efforts should be made immediatelv to 
make reliable e<tim.tes of the demand for technicians 
for the Fifth and Sixth Plan periods. These need to 
be undertaken at least on a re~onal basis. if not by 
the State'. and in terms of the different type<. of te~h. 
nicians: branches of en~;nef'rin.~ and !'ineclaIlsatTOn 
and their dic;trihlltion :'lC':t:ordinJ! to indu5try. com
mercial orf!anisnticmc;. puNic utilitie" ann other sectors 
of emplovrnent. The Central Governmen.t ,~ould 
sponsor, .these c;tudies to be l1"dertaken hv mst'tut:~ 
like. the Institute of Applied Mannower Re<earch m 
collaboration with industrv and the State Governments. 

13.14. In addition to thi'. it is necessary that ~he 
speciality_wise assessment of t~chnician demand m

\ eluding the analysis of occupations should become a 
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eontin~ous activity so that technician education may 
at all hmes be geare~ to meet the changing tcchnician 
manpower needs and the chaming requirements of 
technician jobs. The Committee-has therefore recom
mended the setting up of special units in the Directo
rate. or Departments in charge of technicial education 
in the States. At the Centre, this should be one of 
the responsibilities of a separate unit in the technical 
division of the Ministrv of Education in its function 
as the Secretariat of the proposed Committee on 
Technician Education and Training. 

13.1 S. In this context, the Committee reiterates a 
sugge<tion made bv the Education Commission that 
investigations should be carried out in cooperation 
with industry. aimed .t iob analysis and specifications 
in terms of levels and dusters of skills and re'pon<i
bilitie< for technicians. It is learnt that the All India 
Maqufacturers' Or,g:anization is sponsorin!! a eomore
hensive ~nrvev in this reQard to 'be underfakp.n jOintIv 
by the National Institute for Training in Industrial 
Bnl!ineering and '.he Institute of Applied Manpower 
Research. The Committee welcomes this survev and 
recommends that it should become a regular feature. 
13.2. Reorganio;atioll of Existing Polytechnics 

13.21. The main emphasis of this rcport is upon 
the need to coordinate the educational .programmes 
in polytechnics with such training in industry as 
would heln to turn out technicians who will meet the 
actual manpower needs of industry. For this purpose, 
a number of recommendations have ben made for 
(a) modernisation of Lie curricula for conventional 
courses; (b) reorientation of courses in relation to 
newer fields of activity in rural areas, non-industrial 
urban areas and industrial areas, depending upon the 
location of polytechnics; (c) introduction of courses 
related· to technician level occupations in cODimcrce, 
business and other fields; (d) introduction of special 
courses in Women's polytcchnics; (e) introduction of 
diversified courses wherever possible; (f) organisation 
of sandwich courses in cooperation with industry; 
and (g) provision of"suitabIe pro~rammes for skilled 
craftsmen anJ te~hnicians working in indUstry to 
equip them better for their present as well a. future 
work. Recommendations have .lso been made for 
changes in the structure of staffing the departments 
the addition of training and placement. 3pd ~u!jance 
and counselling, services in the polytechni." and 
improvement in the exi~ting methods of Icarninr.: 3nd 
teaching processes including better campus and library 
facilities. It is sUln~ested that these recoJTInv~ndJ.tions 
be studied bv aU· the individual pol vteohnics and 
adapted into an integrated plan of development of the 
concerned polytechnic. This would req,,;rc an accep
tance, by aII concerned. of the need for planning at 
the institutional level and for strenothcning the insti
tutions to undertake this function efficiently and with 
competence. 



13.22. It is not the idea of the Committee that 
this effort on the part of the individual institutions 
will substitute the need for action at the State and the 
National levels. On the other hand the strengthen
in, ot development planning at the level of an institu
tion, which is strongly recommended, will supplement 
the data-hase for policy formulation by the appropriate 
apcies in the State and Central Governments. 

13.23. In formulating development plans. the poly
technic. should be "outward-looking" to take note of 
the actual needs of the community they serve; in that 
process, they would also be ''forward-looking'' in as 
much as their plans would be related not onlv to the 
current situations but also to future trends. The 
proposw in this regard by Principals nod senior 
taculty members, polytechnics .hould receive careful 
consideration and support from the Government and 
the industry. 

13.3. Autouomolll Institutions 

13.31. The Committee has also given sufficient 
thought to the question as to how the necessary 
momentum can be generated with the technician 
education system. in order to make it dynamic and 
alive to the changing requirements of industry and 
the changing methods and concepts of education. 
In our country of vast dimensions. with varying 
levels of economic and industrial development and 
diverse sociocultural patterns, it is neither possible 
nor neceosary to aim at total uniformity in our ap
proach to the. development of technician education. 
Furthermore. the Committee is of the view that in
novations and experimentation should be sponsored, 
promoted and encouraged keeping in view the limit
ed financial resources likelv to be available for the 
purpose. This should iniiially be done in selected 
polytechnics which, in due course. would set the 
pace and direction for all the other institutions. 
Such institutions should be accorded sufficient flexi
bility and freedom without being hampered by 
routine regulations aiming at. uniformity at the 
'average~ level. 

13.32. It has accordingly been recoinmended that 
about 25 polytechnics (comprising at least one and 
uot more than two polytechnics in each State err 
Union Territory) should immediately be selected and 
developed into autonomous institutions with sufficient 
administrative authority, academic freedom and 
flexibility and financial resources so that they may 
initiate worthwhile experimental project< in the field 
of technician education. These projeets should 
include the identificatiOn of technician areas, des;~ 
of new courses of study and training, organisation 
of !llitable types of programmes in asrociation with 
industry. formulation of rational curricula and tea
ching methods ana aids. and development of better 
systems of assessment and evaluation. 

13.33. These institutions should be ~elected from 
those which m"intain high academic standards and 
competence and are located conveniently close to 
industries and establishment. which are most for
.. ard-thinking· in technical development and profes
sional training. 
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13.34. Each selected polytechnic should prepare 
a detailed plan of its development projects and 
evaluate the progress periodically in consultation 
with the State Government concerned, professional 
bodies, industry and the Regional Committees of the 
All India Council for Technical Education. 

13.35. It is recommended that the State Govern
ments should endeavour to develop all the existing 
polytechnics into autonomous institutions during the 
next 10 years. 

13.4. Slate Conncil of ITeclmicaI Awards! (SCTA) • 
13.41. In order to facilitate the rapid and effec

tive reorganisation of educational programmes 
through the flexibility and freedom of polytechnics 
to experiment with new courses, patterns, new me
thods of course orgartisation, evaluation and assess
ment and at the same time to set and maintain high 
standards in accordance with national requirements. 
it has been recommended that an autonomous and 
independent body to be called the State Council of 
Technical Awards should be set up in each State. 
The State Governments may determine the manner 
and method of setting up the State Council of Tech
nical Awards and specify its relationsh,p to the 
Stat" Board of Technical Education. . 

13.42. The SCT A should be assigned the res
ponsibility to look after all acadeniic aspects of 
technician education in polytechnics in the State. 
Besid.. guiding the autonomous polytechnics and 
evaluating their progress the Council would assist 
all the other polytechnics in the State to frame new 
courses and provide guidance .in respect of the 
maintenance of standards of instruction and the 
reform of examinations. The Council would advise 
the Government on the selection of polytechnics for 
autonomy. and also on measures to develop all poly
technics towards the attainment of high standards 
of facilities, faculty and performance. 

13.43. The Committee has recommended that 
selected polytechnics should in due cou",e be autho
rized to conduct part-time degree courses for tech
nicians. Such a measure would connibute to 
enhance the status of polytechnics, their teachers 
and the technicians. The SCT A could "Iay " valu
able role in fostering the development of polytech
nics along these lines, by becoming, in due course, 
important or~anisations for the award of degree> 
and diplomas for students of post-matric educatioo. 
higher education and polytechnics. 

13.5. Committee on Technician Education Bnd 
Training 

13.51. Jf the proposals of rcoman.isation of polv
technic education are to be implemented speedily 
and effectively. the administrative and advisory 
machinery at thp. Centre and in the St.te r.eed to 
be ~eared u\,. The Committee h .. therefore recom
mended that a Committee on Technicia:1 Education 
and Trainin~ should he constituted uneler the auspi
ces of the All India Council for Technical Educa-



cation to advise the C01IIIcii on all matters relating 
to the coordination and development of technician 
education in th~ polytechnics. 

The functions of the Committee would be: 

(i) to plan and keep under review the develop
ment of a unified national pattern of 
educat~n for telqhnicians in industry, 
commerce and other services, and 

(ii) to advise the All India Council for Techni
cal Education on the establishment and 
development of suitable courses and the 
assessment of standards of performance 
of various institutions. 

13.52. The proposed· Committee mly be consti
tuted with about 15 to 20 persons drawn from those 
interested in technician education, experts from 
industry and commerce and representatives of profes
sional bodies. In order to give efficient secretariat 
help to the Committee, a separate unit may be 
oreated in the Ministry of Educ~tion. 

13.6. A Crasb ProJ:l'llmme of Teacher T,nining 

13.61. The Committee is convinced that the suc
cess of implementation of its r«lammendations 
regarding qualitative improvement of polytechnic 
education depends to a large extent upon the res
ponsiveness oJ the faculty to such programmes. In 
particular, it refers to the need to bring about a 
practical orientation of polytechnic -teaching to 
~dopt modem methods of instruction based on live 
problems of the industry, and to dev~lop in the 
faculty appropriate skills of communication and tea
ching, 

13.62. In. order to start the process of improve
ment of the quality of polytechnic .:ducation in a 
comprehensive manner, it is recommended that a 
crash programme be formulated by the State Govt., 
pI eferably in consultation with the Stat~ Council of 
Technical Awards, t<! cover at least 25 per cent of 
the teaching staff during the next three years. ThiJ 
5~ould aim specifically at (a) training teachers on 
such aspects of polytechnic education as evaluation 
and assessment, curriculum development, industrial 
onentation to teaching and reorganisotioll of labora
',lfY programmes, (b) providing them with training 
in indUStry for a period of about 3 m )nths so as to 
helplinle class-room instruction with the practical 
needs of industry with particular ref >renee to prob
lems of design, process and productIOn centrel, 
selection and use of machine tools and manufactur
ine processes; (c) improving the art of teaching lOt 
effective transfer of knowledge and skills and (d) 
training workshop inst'l:ctofS in the techn ique of 
imparting manipulati'/e skills. 

13.63. Such a crash p~ogramme is reqUIred not 
. only for the selected autonomous polytechnics but 
also for all 'Other polytechnics. The programme 
should be implemented in close. .coopera.tion and 
industry, Technical Teacber Trammg Instltu!es and 

other t~~inin~ and e~ucational agencies under the 
un:vefSllles and the D!'l·~torate General of Employ_ 
m'nt and Training. 

. 13.64. ~e S.tate Governments should prepar., 
ill consultation WIth the scr A, a perspective plan at 
faculty development by assessing (a) the number of 
teachers to be selected annually for training in indus
try, for updating of subject-Icnowledge and for edu
cation in teaching principles and techniques' (h) the 
levels and categories of such teachers; (c) the types 
and places of such training; (d) the provisiOn for a 
training reserve in the staff structure; and (e) the 
financial implications .of such a programme. Du
ring the next ten-year period all the faculty mem
bers in polytechnics should have completed a 
programme of professional training, based upon the 
type of technician courses, offered and the presonlll 
needs of the teacher concerned. 

13.65. aosely relate.<' to the above ·suggestion 
for faculty development IS the preparation of labora
tory projects, manuals, casebooks of problems, 
teaching aids etc. for polytechnics. The Com
mittee has expressed its view elsewhere that the 
present practice of equipping laboratories accordin, 
to a standard list should be discontinued. In its 
place there should be carefully prepared lisll of 
equipment which would take into account the types 
of technician courses, the pattern of their organi .. -
tion viz. sandwich, part-lime or fuJI-time and the 
nature and IciDd of educational situations to be pr0-
vided in the differentlaboratories. The autonomous 
polytechnics, which have been recommended, shOUld 
take up this worle on a high priority basis with such 
guidance and hell' as will be available from the 
State Council for Technical Awards, industry, pro
fessional bodies like the Indian Society for Techni
cal Education and the Institution of Eugineen 
(India) and the TeClintcal Teacher TrainDing Insti
tutes. 

13.7. TeachnicalTeacher TrniniDa: Iostilulea 

13.71. It is noted that these Institutes arc present
ly in a process of establishment and that it would 
talee some more years before they arc in a position 
to provide their servicing facilities to all polytech
nics in the concerned regions. In devising their 
programme of worle lor ~e immediate future, these 
Institutes should attempt to coordinate their wort to 
supplement the proposed activities of the autono
mous polytechnics so tbat the thrust for modernisinc 
polytechnic education is generated a wider front. 

13.72. One way of ensuring this would be for 
these Institutes to associate in their academic bodies 
the principals and senior members of the faculty of 
selected polytechnics. It is desirable that the prin
cipals of the Central Craft Teachers Trainin, 
Institutes (CCITI) sbould also be associated. The 
Technical Teacher· Training Institutes should .stab
lish a continuous and intimate dialogue with the 
polytechnics with regard to their programmes. It 
is understood that one Institute has already initiated 
an extension service to all the polytecbnics located 



• ., This programme should be commend-In its regIon. h 
ed to ail the Institutes. The Commil!':". als? opes 
that the polytechnics will use the facilities m these 
Institutes for a variety of educational purposes. and 
not merely to depute their faculty for conventional 
training courses. 

13.73. A suggestion has been made to the Com
mittee that admission to polytechnics should be based 
on aptitude tests. The Committee :was also told that 
efforts are being made by the Dire<;.tOrate Ge!,erai 
of Employment and Training and the ~~t'O!lal 
Council of Educational Research and Trammg to 
evolve and validate tests which would be "culture
free" and suitable for" students irrespective of their 
rural/urban background or socio--econ0m!c sta~s. 
The Committee recommends that the Techrucal 
Teacher Training Institutes should take up this work 
in collaooration with other concerned agencies and 
develop batteries of tests suited to the specl!i~ re
quirements of technician education and trammg. 

13.8.Training in Industry 

13.81. The proposals for inititting action for 
training in indust1)' of faculty and of students have 
been made earlier. In order to facilitate quick 
progress in this direction, it is suggested tha~ ea"!I 
establishment in industry, commerce and public uti
lities should immediately set up a separate unit for 
developing liaison with polytechnics and help them 
formulate, implement. supervise and evaluate speci
fic training in industry. Their training officer will 
also" associate himself with the design of the insti
tutional part of technician education. 

13.82. Some of the other proposals of the Com
mittee in connection with augmenting training fad
lities for students are: 

(i) Setting np of Production-cum-Training 
centres at places where two or more poly
technics are situated in order to provide 
practical training to the students of other 
polytechnics in rural and non-industrial 
areas. 

(Ii) Establishing closer links between polytech
nics and Industrial Training Institutes. 

(Iii) Setting up IndQStrial Training Institutes in 
the proximity of polytechniCs in non-in
dustrial urban and rural areas. 

(Iv) Setting up of Training and Placement de
partments in all polytechnics. 

13.9. Library Services and TextbOoks 

13.91. In the reorgauised set up of polytechnic 
education, the aim is to modernise the educational 
process through, among others, an increasing em
phasis on developing attitudes and motivations to 
learning. Consequently, the Committee attaches con
siderilble importance to the provision of better librruy 
facilities and to an extensive system of self-study and 
home assignments. In order to implement this re
commendation, it is necessary to view' the role of 

librruy as an effective mearum of education anei to 
ensure sufficient support to the development of well
stocked, well Slatieo and attractive libraries in all 
polytechnics. 

13.92. An equally significant recommendation the 
Committee makes IS aoout textbooks and course 
materials for technician education. It draws pointed 
altenuon to the present deficiencies in this regard, 
e.g. the non avatlability of suitable textbooks which 
are intellig.ble to the average students with the cur
rent socio-cultural background, adapted to local tech
nology and engineering practices and sold at a pri;:e 
the students can afiord. It is also the Committee's 
view that more and more textbooks should be written 
by the teachers in the polytechnics thems"l,:es, I!sing 
case materials and examples from the Indian s.tua
tions. With the training of teachers in industry, 
which is recommended as a pre requisite for ployte
chnic faculty, the teachers would be in a better poS!
tion to prepare text-books sUlted to our polytechnic 
students. In this connection. the Committee strongly 
recommends that the Central Government should 
immediately formulate a: scheme to give encourage
ment and incentives to practising teachers and pro
fessionals to write standard textbooks for technidan 
courses and to print and publish them at reasonably 
low prices. 

13.93. The Committee hopes that the services of 
the Indian Society for Technical Education, the pro
posed State Council of Te.:hnical Awards and the 
Technical Teacher Training Institutes will also be 
available for the programme of book production. 

13.10. A Blnl>-print of AaiOD 

13.10.1. The report covers a wide range of sub
jects relating to ploytecbruc education "and training in 
which industry, polytecbrucs and government are 
partners. The success and effectiveness vf ilb imple-

" mentation therefore depends on the simultaneity, 
timeliness and speed with which each of these agen

'cies initiates action. 

13.10.2. What the Committee hopes for its qUick 
action at the national level through the All India 
Council for Technical Education, in which all" these 
agencies are represented. A blue print should be 
prepared early enough to facilitate careful considera
tion of the reforms proposed and to give concrete 
shape to tbem. Such a blue-pnnt should spell out, 
among other things a time-SChedule for implementa
tion of the specific recommendations, the financial 
costs involved, including a pattern of sharing such 
costs, organisational needs and a definition of autho
rity and responsibility among the concerned agencies. 

13.10.3. The Committee recommends that the 
Technical Division of the Ministry of Education and 
Youth Services should be assigned this task and a 
separate unit established to process the several re
forms proposed in this report. That unit should also 
serve as the secretariat to the Committee on Techni
cian Education and Training which is recommended 
to be set up as a Committee of the All India Council 
for Technical Education. 
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CHAPTER XIV 

SUMMARY OF RECOMMENDATIONS 

Chapter II. A Review of the Development of Poly. 
technic Education 

1. Polytechnic education should be coordinated 
with the state of industrial and commercial develop.. 
ment and the economic resources of the country as a 
whole. c' . ,;<;1 

2. Over the next 10 years, higher priority in tech. 
nician education development should be accorded to 
the qualitative improvement of courses and consoli
dation of existing institutions rather than to quanti
tative expansion. 

3. At least for the next five years, there would be 
no need to consider the establisbment of new poly
technics. As for the intake capacity of existmg ploy
technics, the position may be reviewed after truee 
years and any changes necessary be made so as 
LO meet the actual needs. 

4. Efforts should be made to prepare realistic 
estimates of the demand for technicians for the fifth 
and subsequent plans, region-wise and by specialities 
and types of technician functions in industry, com
merce, services and public utilities, so that appra
priate programmes of educational development could 
be formulated and included in the Fifth Five Year 

. Plan. 

Chapter III. Concept of Technician and His Educa
tion 

5. In Industrial . organisations there is a broad 
spectrum of occupations lying between the craftsmen 
at the one end and the protcssional engineer at the 
other. Within this spectrum there are 'wide dIlIeren
ces, both in specialities and degrees of expertise, 
which must be taken into account when planning 
educational and training programmes, but the whole 
band represents a separate and distinc~ group of 
people, who can be classified as technicians w~atcv~r 
their specific functions may be. Polytechmcs, m 
association with industry and business, should nave 
the responsibility of educating and training persons 
for technician functions. 

6. The purpose of polyteclmic cdcucation is to lay 
the foundation for the future technicians and for the 
persons who play a comparable role in busmess and 
commercial activities by way of a sond, broad-based 
theoretical knowledge of the chosen field that helps 
'them to understand the 1!>asic principles underlying 
their activities together with training in the ?ctual 
practice thereof. 

7. Technician education should not lose sight .of 
the human and social aspects of the work and life 
of technicians. The confidence and competence , 
needed for self-employment should also be developed. 
... 

8. Programmes of technician education '!'Id train
ing should be properly . drawn.uP in an mtegrated 
manner with the cooperation of mdustry. 

Chapter V. Reorganisation of Polytechnic EducatiOli 

9. The major concern of polytechnics shoJld be 
to run regular diploma courses designed to meet the 
euucauonal requ!rements of the technician positions 
near the profeSSIonal level. At the same time, it 
should be the endeavour of polytechnics to extend 
their institutional facilities to cater to tbellccds of 
the. other category of technician positions by orga
mSlllg a vanety of short-term andlor part-time 
courses for technicians and craftsmen in service. 

10. Apart. from these; courses, polytechnics 
should orgamse special refresher and training course, 
as well as advanced diploma courses for technicians 
already employed. 

11. Certain selected polytechnicians should be 
authorised to offer part-tilne degree courses. 

12. Part-time diploma courses should be started 
at the initiative and with the cooperation of industry 
in selected subject fields so as to benefit a large 
number of skilled persons working in the local 
industrial and business firms. 

13. Within the board framework of certain general 
guidelines .as regards the standards. objectives and 
scope of technician courses, there should be a great 
deal of flexibilty in course plannning to permit local 
variations in their structure, contents and crgani
satioD. 

14. Where two or more polytechnics arc situated 
in a centre, coordination should be brought ahout in 
order that they may avoid duplicating their efforts 
in the kinds of courses they offer. 

15. Technician courses should aim to prepare the 
student for entrance into a technician function and 
at the same time facilitate mobility and future occu
pational advancement. 

16. At present, narrow specialization should not 
be the aim of technician courses at the first diploma 
level. The courses should be designed to be broad
based with provision for diversification. 

17. Diversified courses should he startcd in those 
institutions where the need for such course is fully 
established and may be introduced, in the . initial 
stages, by means of elective subjects within the 
broad-based diploma courses. 

18. In order to correlate the polytechnic educa
tional programmes. with the diverse needs of techni
cians from time to time, well-organised units should 
be set up in the departments in charge of technical 
education at the Centre and in the States for the 
estimation of future technician needs, speciality-wise 
en the basis of analysis of occupations. 

19. A technician who emerges from a diploma 
course should be in a position to tackle mo,t jobs 
that he may be confronted with. Hence there is 
need for planning education and training program
mes on the basis, of analysis of occupations by func-
tions. However, the education should look beyond . 
the boundaries of such occupation-analysis because, 



iri developing countries like India, the technician 
may have 10 deal wi~ activities r~laled to, but not 
necessarily part of his basic funcuons. 

20. Sandwich courses should be started only after 
specmc siudy in depth about the adequacy of the 
industrial cooperation available at any proposed lo
cation. They should be so organised that the in
dustrial trai~ing is effectively supervised, coordinat
ed and evaluated by the polytechnics and the in
dustry. 

21. Educational programmes in engineering fields 
should be given a design and produetion orientation 
appropriate to the level of technician funetions. 

22. Polytechnics should also offer courses in fields 
such as commerce business administration etc. which 
are closely related to industrial activities. 

23. A variety of courses suitable to the tempera
ment and special aptitudes of giris should be orga
uised in Girls Polytechnics. In particular, diploma 
courses in Home Science and Home Economics op
tions should be introduced in all Girls' Polytechnics. 

24. In respect of polytechnics situated in non-in
dustrial areas, a careful study may be made of the 
types of courses requireafor those regio~ and in the 
light of such sludy suitable courses may be orgauis
ed. However these insfili1tions may concentrate on 
offering generalisd courses. EffortS should be made 
to set up Industrial Training Institutes in their vic-
inity to stimulate their growth. . 

25. Polytechnics in rural areas may offer courses 
in agricultural engineering and cours,es applicable to 
agro-industries. In su£h areas, the possiblility of 
setting up Industrial Training Institutes in the pro
ximity of the polytechnics may be considered with a 
view to augmenting the training facilities for studento. 

26. The duration of polytechnic COu,rse9 should 
be determined with reference to the nature and re
quirements of each course. The following normal 
durations are recommended: 

i. Full-time institutionti courses at first diploma 
level: 3 years. 

ii. Full-time Sandwich courses at first diploma 
level: 3 112 years. -

iii. Part-time evening courses at first diploma 
level: not exceeding 4 years (Actual du
ration should be governed by the s~bject 
unit requirements) 

iv. Advanced diploma courses: one year. 

v. Shon term and special courses: Duration 
should depend on the subject matter re
quirements of the course. 

27. The minimum academic qualification for ad
mission to a course at the first diploma level ,heuld 
be a pass in the ):'re-University course or Higher Sec
ondary course or its equivalent. Students who have 
passed only the SSLC or matriculation should under-

go suocessfully a preparatory technical course at 
one year in the polytechnics. 

28. The curriculum of technician courses should 
be based on a clear definition of the objectives 
of each courso>-both the specific objectives of tech
nician specialities and the general objectives of tech
nician education. 

29. The curriculum should be flexible enough to 
permit addition or deletion of subjects and altera
tion in their levels depending upon the pre-entry pre
paration, the varying needs of industry and the di
rection of techno~ogical changes. 

30. The syllabi of polytechnic courses ,hould be 
regularly reviewed and revised to meet the chang
ing requirements. 

31. Syllabi should not merely specify the topics 
'but should indicate the depth of their treatment. 

32. Whenever changes are to be effected in the 
curriculum it is desirable to take into account the 
views and suggestions of students. 

33. Curricula should be designed to enable a 
study in depth of the subjects of specialis.tion and 
a broad coverage of other related subjects. 

34. The study of basic sciences should be properly 
oriented to suit the needs of each course and should 
not only enable the student to understand and 
learn the technical subjects that follow but also lay 
the foundation for future adaptability and furtber 
studies. They should be taught as subjects inter
WOven into the other subjects. 

35. The study of English language should be em
phasized and developed as a tool of effective com
munication tor technical purposes. 

36. As and where relevant to the needs of techni
cian courses, study, in appropriate depth, of topics 
from industrial Organisation, Human Relations, 
Factory laws and Labour Laws, Materials Manage
ment, Industrial Hygiene, Industrial Safety and Con
cepts of Systems Engineering should be included. 

37. Polytechnic education should develop in the 
students practical skills and the attitude to under
stand appreciate and apply concepts to practical 
situations through carefully planned laboratory work, 
workshop practice and project work. 

38. Practical work must form a substantial part 
of technician courses, particularly of the full-time 
regnlar courses. It should reflect similar work in 
industry, commerce or other field as closelv as pos
sible, within the limitations of institutional facilitics. 

39. Project work requiring design and/or fabri
cation should find an irnponant place in the final 
year of the diploma programmes and in the advanced 
diploma courses. Project work must be based on 
real problems involvinj; industrial/commercial !1rac
tice and proceduree. 



40. Through co-curricular and extra curricular 
a~tivities and seminars and project work, polytcch
rues should endeavour to develop in their students 
the confidence and competence needed for self-emp
loyment. 

41. The main criteria in planning laboratory work 
and practical/field work should be (i) to further a 
clear understand,ng of the scientific principles tau
,mt, (2) to foster innovation and original thinking. 
(3) to help develop the ability in the crtative use of 
knowledge and critical appraisal of test results, (4) 
to develop an appreciation of, and a facility in, the 
use .of the experimental and approach to problem 
solvmg and (5) to encourage the fabrication and 
assembly of simple types of instruments and scientific 
apparatus and set-ups. ' 

42. The main objective of workshop practice 
should be to give the basic training so as to lov the 
fonndation, for later shopfloor experience. Work
shop practice should aim at helping students to 
understand, apply and nse the basic principles, skills, 
tools and processes. 

43. The equipping of laboratories and workshops 
should be governed by a careful consideration of 
the needs of the courses, the teaching a pproach of 
the polytechnics and the availability of equipments 
in collaborating industry and the Industrial Training 
Institutes situated in the neighbourhood. 

44. The present practic. of rigidly following "Sta
ndard" Ii.ts of eQuipment should he discontinued 
although they could serve as guides of minimum re
quirements. Each polytechnic should determine the 
requirements of laboratory and workshop equipment. 
havinl!" regard to the nature of the cou:ses offered 
from time to time. 

45. Provision should be made for apDointin~ 
competent laboratory technician. in each laboratory 
for the proper maintenance and upkeep of labora
tories and equipment. 

46. The faculty of polvtechnics shoulJ he encour
aged to develop and fahricate items of laboratorv 
equipment needed for the courses. Dcservin!:t Dro
posals in this regard should receive financial .up· 
port. 

47. Technical Teacher Training Tnstitute, .hould 
collect detail, of equipment devised on-l fabricated 
bv polytechnics and circulate the details to all poly
technks in the country. 

48. Tn addition to the regular teachin. methods. 
the more modern and effective methods Including the 
tutorial method. the problem-solving method. the 
nroiect-method and seminar method should be used 
in polvtechnics. 

49. Wherever possibTe. lectures should he supple
mented by audio-vi.ual aid, such as slides, film-strios, 
blow.ups. chart." films. cia.. room denlon$traticn 
models ~t)d instT])ctiolJ sheets. 
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50: A concentrated e~ort is required to develop 
teac.hin~ aIds. ~olytechmcs should be p,ovided with 
audiO-VIsual eqUIpment such as over-head 'projoctors 
film and slide projectors. epidioscopes etc. ' 

51. Technical Teacher Training Insuutc; shou.ld 
devel?p and produce prcto-type; of all kinds of 
teachmg aIds. They should also keep in touch with 
polytechnics, other institutions. and firm5 engaged in 
the development and productIon of tCJching ain; 
and disseminate information about them to "II poly
technics in the country. 

52. Case-studies of actual industrial and field prob
lems should be collected by teachers for use in the 
class-room. The Technical Teacher Training institu
te sshould compile these problems and bring out case
books and catalogues of case-studies. The;e should 
be made available to all polytechnics. 

53 .. Incentives should be provided to teachers and 
expenenced persons in industry to write textbooks and 
other supplementary course materials suitable for the 
~erent courses and publish them at reasonably low 
pnces. 

54. Textbooks in use should be scrutinised from 
time to time and brought uptodate. 

55. The use of the library by teachers and students 
for reference, information and self-development must 
be encouraged and fostered. The teaching should be 
so organised as to require and encourage a great deal 
of self-study and use of library facilities by the stu
dents. 

56. All polytechnics should have well-stockd, well
stafled and attractive libraries, with reading room faci
lities for at least 10 per cent of the student body. Ne
cessary provision should be made for creating and 
maintaining adequate library facilities and services and 
for the periodic addition of books and journals. 

57. The library should be in the charge of a well
qualified, competent and well-paid librarian with ade
quate staff to a"ist him. The librarian .hould be 
given a grade at least equal to that of a lecturer and 
granted the status of the Head of Department. 

58. Separate text-book libraries should be set up m 
the polytechnics and, if possible, in the Halls of Resi
dence, for the benefit of students. 

59. For the proper development and growth of tech
nician education and its improvement in Quality, 3utO~ 
nomy for polytechnics is essential, polytechnics should 
have comolete freedom to experiment with much
needed reforms, restructure their courses establish co
operative reJat'lonships with industry in their region in 
training and employing technicians, develop the new 
curricula suited for su~h courses. evolve their owr. 
methodology for education ano training and assess al!" 
evaluate their students, ~ 



60. A beginning must be made by selecting at least 
one, but not more than two, polytechnics in each 
State and Union Territory for the immediate grant of 
autonomy. These polytechnics must be s:lected on 
rbe basis of the sustained excellence of their stand
",ds, facilities, faculty and performaDl:e-. .Based on 
the expeirence gained with the working of the auton<>
mous polytechnics initially selected, other polytechnics 
must be given such freedom as and when they are 
ripe enough to take up such responsibilities. For this 
purpose the polytechnics must be assisted to attain the 
required <t.ndards and levels, throuelt ~ ahased prog
ramme of development over the next 10 years. 

61. In addition to academic freedom. the autono
mous polytechnics must be provided with necessary 
administrative authority and financial re;ourees. 

62. To plan and implemnt the d.welopment prog
rammes on the right lin~s, each autonomous polytech
nic should have a Governing Council and an Acade
mic Board. 

63. The Governing Council of an autonomous poly
technic will be responsible to guide and control the 
planning, development and administration of the poly
technic aDd should consist of teachers' representatives 
of the State Council of Technical Awards (recom
mended later) the State Board of T echoical Educa
tion, the All India Council fOr Technical Education 
and the State and Central Governments. The prin
cipal of the polytechnic should be 'the member-secre
tary of the Council. 

64. The Academic Board of an autonomou.. poly
technic will deal with such matters as assessment and 
evaluation course development, relations with in
dustry. research, and other academic matters. The 
proposals of the Academic Board should be placed 
before the Governing Council for ratification. The 
Academic Board should consist of representatives of 
th. faculty. experts from induslrV and eminent edu
cationists in the fields of technical and secondary edu
cation. The principal of the polytechnic should be 
the chairman of the Board. 

65. A State Council of Technical Awards (SCTA) 
should be set up in each State as an independent and 
autonomous organisation to coordinate and safeguard 
the necessary standards with respect to technician edu. 
cation and to award diplomas. 

66. In respect of the autonomous polytechnics. 
the SCTA should set and assess standards not by fram. 
in~ and imposinp, ~ourse. and curricula and conduct
ing examinations but inspecting and approving the 
institutions, scrutinizing and approving new courses 
and curricula. and schemes of assessment and cvalua- , 
tion. framed by the polytechnics themselves. 

67. The SCT A will lay down the stand1rds by w"y 
of facilities and faculty and the general guidelines 
and requirements for courses. 

68. r .. re."ect of the non-autonomous pOlytechnics, 
the SCT A should help them to frame and improve 
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their courses and curricula conduct the external exami
nations and suggest the methods of internal assess. 
ment. 

69. The SCTA should assist the non-autonomollS 
polytechnics to devlop the standards of facilities. per
formance and expertise needed to gain autonomy. 

70. The State Government should determine the 
manner and methOd of <effing up the SCT A and specify 
its relationship to the State Board of Technical Edu
catioll. The SCT A should cOllsi;t of representa
lives of industry. traue and commerce. technical ex
perts from government departments, representatives of 
the p~ofessionaJ bodies, progressive educationists. poly_ 
tcchmc and c"IIege teachers and princpals etc. 

Chapter VI: Faculty 

71. The normal pattern of teaching staff cate.ories 
in a polytechnic should be as follows: " 

Professor of ffiad of the Department; 

Assistant Professor: and 

Lectorer I Associate Lecturer. 

. The ~tio between senior position and junior pasi
!10M r.e .. Profes<'()rs/ Assistant Professors "ud Lectu
rers/ ASSOCIate Lecturers should be of the order of 1:2. 

72. The teacher-students ratio should be not less 
than 1 : 10. Tn counting this ratio only te~ching 
posts ?f Associate Lecturers and above should be 
taken Into account. 

73. For every divers!fied course in an institution. at 
least one profe<sor aSSIsted by an assistant professor 
~ lecturer should be provided, supplemented by part
!lme lecturers from industry. 

74 .. Principals and Heods of Departments ot POly
t::chnlt< sho·J1d be provided with suitable administra
tIVe staff. P<?vision should be made for clerical and 
laboratory assIstance to teachers. 

• 75. Tl"e de.i~naticn. ~nd sc~les of pay of teach-
1r!g po.sts in polytechnics should be the same as in CD
gmeermg rolleges. 

76 .. The minimum qualification for the post of 
Assocrate Lectu~er should be a degree in engineerlng 
or ~echQolo'lV WIth .at least two yea .. of industrial ex
renence. However, a diploma holder with not les~ 
th3ry S yea·s of industrial experince may be considered 
snt>l;ct to his ~u!tability to teaching and improvement 
of hIS academiC background. 

77. The minimum qualification for posts of lecturers 
and above ,bould be a degree in en!!ineerin!! or tech
noloey, or AMIP. "'ith at least 3 ve,rs of indll,trial 
exoe~lence or !' T1Tr diploma with five years of In. 
dustrlal exepencnce. 



78. For teachers of other professional courses like 
commerce and business, the minimum qualification 
should be a degree in the appropriate field with 2 
years of professional experience in the relevant field. 

79. For teachers in science, humanities and arts, a 
post-graduate degree is essential, preference being 
given to persons with industrial exeprience. 

80. Training of at least one year in the art and 
techniques of teaching is desirable for all poly tech
n ic teachers. 

81. All teachers of similar caiegories whether in 
engineering, business and commerce, or humanities, 
arts and science should be allowed the same scales 
of pay and benents. . 

82. For all teachers from the Associate Lecturer to 
the Assistant Professor, there should be a composite 
,cale of pay with suitable starting stage for each cate
gory. 

83. In v.iew of the industry/application orientation 
of teaching in polytechnics the practice of transfer 
ring teachers between polltechnics and arts ~d 
science colleges, wherever It eXIsts, should be dIS
continued. 

84. Suitable incentives should be provided for teach
ers to improve their academic qualifications and gain 
experience. 

85. Teachers deputed for training etc .• hould be 
paid their full salary in addition to travelling and 
other allowances a.!1d stipends. 

86. Subject to certain conditions, polytechnic teach
ers should be given the freedom to take up consultancy 
work. 

87. Polyte.chnic teachers may be allowed to ta~e 
sabbatical leave to pursue research ,?r ~d~rtake w,:t
ing of books or to work in other -Institutions or tn

·dustry. 

88. Industry must be willing to accept, cncou~age 
and assist the transfer of experienced staff to part-tIme 
and full-time teaching work. There m!lst be a much 
greater interchange of staff between mdustry and 
polytechnics. 

89. Opportunities should be. made. availa~le to 
teachers for acquiring the needed IDdustrl~ expene~ce, 
training in the art and techniqu~s of technical tea~hIDg 
and higher academic quahficatlons through ~e~IDars, 
short tenn courses of various kinds, su~er mstttutes. 
in-service training programmes, deputation to .Teach
ers Training Institutes during vac~tion o~ dunng the 
academic year and secondment to IDdustnes. Teach
ers must be required to attend such . course~ and ac
quire such training several times dunng theIr ~1feer 
to facilitate continuous development and to rcmam up
todate in their field of knowledge. 
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'.10. Specially designed short-term courses sbould be '-" 
urg.msed for providing industrial training to workshop 
instructions. The cooperation of the Central Train
ing Institutes should be secured for Providing training 
to workshop-instructions of polytechnics in respect 
of skill appreciation. 

91. A crash programme should be implemented for 
retraining at least 25 percent of the existing polytech
nic teachers within a priod of two years. The prog
ramme should consist of several courses of short dura
tion on such subjects as assessment and evaluation 
technique, curriculum development, lahoratOry work 
and industrial orientation in teaching. 

92. This crash programme should be followed by a 
second stage of comprehensive industrial training es
pecially for teachers in certain subjects which are 
highly practice-oriented or inqustry-oriented. 

93. A third stage of training of longer duration 
should cover training in communication skills. 

94. A crash programme should be organised at 
seitcted centre,; in India for Principals of polytechnics 
to familiarize them with the different aspects of poly
technic education and management and its reorganisa
tion as recommended in this Report. 

95. Teachers of langoages, mathematics and the 
physical sciences should be given special maintation 
courses in the application-based teaching of these 
~ubjects. 

96. Each State should (a) assess the to!al number of 
teachers to be trained annually in the first ten years, 
(b) indicate the type of training programme relevant 
to Instructors, Associate Lecturers, Lecturers and 
Heads of Departtnents to be planned for, (c) work 
out financial estimates and (d) implement phased pro
grammes of training. 

97. The main functions of the Tchnical Teacher 
Trair.ing Institutes should be: 

(a) Organising cou:ses on th~ art an~ techniq~es 
of teaching and specIal subJect-teachmg 
courses. 

(b) Research aDd training on the methods of 
assessment, evaluation and grading. 

(c) Research and training in teaching methods 
and development and production of teaching 
aids, charts and publications. 

. (d) Collecting and diseeminating. to al~ polv
technics in the country. Infonoatlon on 
curricula examination systems, equipments, 
teaching' aids, technical literature, teaching 
methods etc. 

98. Close liasiQp should be established and main
tained between ihe Teclinical Teacher Training Insti
tutes on the one hand and the principals and senior 
faculty members of polytechnics on the other. 



99. In order that the Technical Teacher Training 
Institutes could be successul and effective in their func
tion of training polytechnic teachers, the TITl's should 
maintain close relations with industry. The faculty 
of TTY!'s should be encouraged to return periodically 
to polytechnic teaching and industry. 

100. TTY!'s should organise short-term courses 
for lecturers and instructors on the fabrication and 
use of teaching aids. 

101. The Technical Teacher Training Institutes 
should concentrate their energy On the several aspects 
of teacher training rather than on organising postllra
duate courses in subject specialisations. 

Cbapter VII: Studenr.. 

102. InIormation about technician courses and 
careers sbould be collected by the Directorate<; or 
Departments in cbarge of Technical Education and 
transmitted to the educational authorities concerned 
witb institutions conducting pre-university or Higher 
Secondary courses for due circulation and publicity. 

103. While the performance in an aptitude test 
sbould be one of the criteria for admission to poly
technics, its wholesale adoption at the present stage is 
not favoured. However, a beginning sbould be made 
to develop some standard aptitude tests for admission 
to polytechnics. 

104. Admission should be made by polytechnics 
On the basis of merit. Some weightage may be given 
tor partici'pation in extra-curricular activities. 

105. Gnidance and Counselling Services are essen
tial in Polytechnics to give direction and purpose to 
the aspirations and activities of students and to assist 
them to make decisions and adjus,lments frqm time to 
time in respect of their academic, family, social and 
vocational-educational prOblems, To begin with, 
Guidance and Counselling Centres should be set up 
on an experimental basis, in the autonomous polytech
nics. Depending on the experience, the scheme should 
be extended to cover all the other polytechnics in the 
course of the next 10' years. 

106. Each Guidance and Counselling Centre should 
have a Guidance and Counselling officer of the ranI:: 
of a professor, assisted by suitable staff. The officer 
should be professionally qUalified with adequate train
ing in educational psychology and vocational guidance. 
The Centre will need to have library facilities and test. 
ing laboratory for assessment and diagnosis of stu
dents' abilities and disabilities. 

107. Arrangements should be made in all polyteCh
nics to provide hostel facilities for at least 50 per cent 
of the students. 

108. Polytechnics should take interest not only in 
the time students spend in the campus but also in the 
time they spend outside the campJs. Interest to do 
indpendent work and study, and in hobbies outside 
formal study hours, shourd be cultivated in the stu-

dents. The rquired facilities for extra curricular acti
vities such as sports, music, arts, histrionics ctc. 
should be provided to develop and foster healthy com
munity life. Student organisations and activities 
should be encouraged to enrich campus life. 

Chapter VIII: Assessment and Evaluation (E"ami
nations) 

109. The assessment of a student should be conti
nuous and should ultimately be the responsibility of 
the teachers themselves. 

110. The overall internal assessment of a student's 
performance and progress should take into account his 
achievements in assignments, periodical tests elc. 

111. An immediate and complete changeover to 
purely internal assessment, even though desirable, may 
not be feasible in all polytechnics in our present set 
up. Therefor<, to begin with, in respect of the non
autonomous polytechnics, continuous internal asses&
ment should be given equal weightage with the Mal 
external examination. Complete switchover to conti
nuous internal assessment should be efIcted within a 
period of 10 yars. 

112. The State Council of Technical Awards should 
continuously review the method of assessment and 
evaluation in each polytechnic and suggest neces,sary 
improvements. 

113. Training courses in the methods of assessment, 
evaluation and grading should be arran&.ed for teach
ers in the form of short training programmes, summer 
courses etc. 

Chapter IX: Training and Employment 

114. Basic training covering the basic skills should 
normally be provided by the polytechnics themselves. 
For this purpose, the workshop facilities in polytech
nics should be strengthened. Wherever possible. clo
ser links should be established between polyte.chnics 
and Industrial Training Institutes. 

• 
115. Secondary training should be organised as 

practical training in industry and should have as its 
ubjective a broadening ot technical knowledge and 
gaining of insight ieto some of the workings and prob
lems of industry in general. In its later stages, the 
training should be more specifically related to the actual 
work on which the technician student will be engaged 
when he has completed his training. 

116. The training programme should introduce the 
potential technician to a variety of operational prob
lems obtaining in the practice of his occupation, whe
ther these relate to the selection of operational proce
dures, manufacturing processes, machines, OUltrnals 
end methods, or to the ensuring of control of produc
tion sequences. quality and cost. It should also ex
pose him to conditions of work involving, among other 
things, organisational procedure, group activities 
human relations and production economics. 



117. The programme of practical tmining should 
be caref?lly ~awn up by individual polytechnics in 
cooperatIon WIth the collaborating industrial units to 
suit !h.e needs of ~ach cours". an~ should be properly 
and Jomtly supervISed by the mstitution and industry. , 

1 t 8. Tmining must be properly assessed and eva
luated. It should preferably have adequate weight
ago in the totaI evaluation. There is a need to devise 
adequate scientific methods to assess the results of 
training and evaluate the degree to which the obiecti-
ves of traininp. have heen realized. . 

119. It should be the endeavour of all concerned to 
make arrangements to provide well-organised and 
supervised practical training in industry for all stu
dents of diploma courses during vacations and lor 
after the completion of the courses. 

120. Production-cum-tmming centres may be set 
up at places wherever two or more polytechnics are 
situated. The facilities available at these centres 
should also be used for providing training during vaca
tions or after the diploma courses. The centres could 
also provide practical tcairnng to studenl5 of polytech
nics in rural areas where industries do not exist. 

t 21. Since several government "epartments, 
such as industries labour technical education, are ad
ministering several kinds of training programmes, an 
effective coordination of their efforts should be 
brought about. 

122. A separate training and placement depart
ment should be set up in each polytechnic manned by 
an experienced trainin", and placement officer of the 
rank of a professor with suitable assistance. 

123. Training departments must be set up in an 
organisations offering trainin~ facilities manned by 
capable executives who could work in close collabo
ration with the principals/heads of departments and 
training officers of the polytechnics. 

Chapter X: Partnership with Industry and Commerce 

124. Industries should be fully involved in the 
planning and development of polytechnic education 
and in the training of diploma students' at every stage. 

125. At the national, re~onal and State levels, 
partnership must be strengthened. Industry must be 
adequately represented in the policy-making and co
ordinating bodies at these leyels and must be closely 
associated with the proposed State Councils of Tech
nical Awards and the autonomous pol)1echnics. At 
the unit level. conditions must be created which 
favour the close collaboration of industry in the imp
lementation of the programmes of education and train
ing. 

t 26. Industries should be requested to extend their 
fullest cooperation in providing the much-needed in
dustr.ial experience to polytechnic teachers either by 
short-tenn or long-term training or through other ar
rangements. 
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, 127. Industries in the neighbourhood of polytech-
11105 must be encouraged to refer their search deve
lopmen~ and production problems to the polyte'chnics. 
Industnes may also support other research or deve
lopment projects undertaken by polytechnics. 

128. Experts from industry should be invited to 
discuss some typical problems of the shop-floor and 
explain through special lectures and seminars how 
they are solved. They may also provide the polytech
nics with technical infonnation and details of their 
design, deyelopment and production activities. 

Chapler XI: Status and Professional Development 
of Technicians 

129. There should be a rationalization of the man
power structure and a clear identification of techni
cian functions in industry and commerce. Techni
cians must be accorded a recognisable career s!mcture 
adequately reflecting the importance of their position. 
Formal technician qualifications should he insisted 
upon fOr recruitment. 

130. Polytechnics should organise a variety of up
dating, refresher and extension courses including 
short-term and adyanced-diploma courses and part
time degree courses for technicians in sen-icc. 
Throu~h these courses, technicians should be enabled 
to qualify for higher positions and promotions. 

131. The image of polytechnics as centres of career 
education should be deyeloped. For this purpose, 
polytechnics shnuld have the flexibility and 1reedom to 
develop in new directions and explore new horizons. 

132. Technicians should have an organised forum 
for discussing common problems and articulating 
their needs and aspirations. 

133. The Government should take the initiative in 
persuading the professional bodies and other organi
s.ations and associations concerned with technical 
education, training, industrial and commercial inte
rests etc. to set up technician sections/technician edu .. 
cation and training sub·committees etc. The teach
ers of polytechnics should also be involved in these 
sections and sub-committees. 

Chapter XU: Administration, Finance, Control and 
Inspection 

134. While a strong nat·ional policy on !echnician 
education and trainin~ is necessary. such a policy 
should be flexible enough to permit modification ac
cording to the peculiar regional or local needs with 
reference to the type and level of technicians. 

135. The responsibility for the administration and 
control of technician education should be shared ap
propriately by bodies at the Central, Regional, State 
and Unit levels. The responsibilities at each admi
nistrative leyel should be properly defined. 



136. A separate Committee on Technician Educa
tion and Training should be constituted under the 
auspicious of the All India Council for Technicol 
Education to deal with all aspects of technician edu
cation and training at the national level. 

137. In order to give efficient secretariat help to 
the proposed Committee on Technician Education 
and Training, a separate unit may be created in the 
Ministry of Education. 

138. The regional committees of the AICTE and 
the regional organisations of the Central Govern
ment may have to be reorganised. 

139. Detailed studies of manpower demands in 
the State, training in industry, programmes of deve
lopment, teacher development and administration of 
polytechnics with respect to financial control and 
coordination at State level. should be the direct res
ponsibility of the State Government so that program
mes and schemes may he effectively implemented. 

140. A State Council of Technical Awards (SCTA) 
should be set up in each State. 

141. There should be adequate delegation of ad· 
ministrative authority and financial power to the 
Heads of Polytechnics to function efficiently. 

142. As regards the financing of polytechnic edu
cation, the Government has to take the major res
ponsibility both at the Central and State levels but 
industry should also be a party to the financing as it 
directly benefits from it. 

143. So far as new experiments and innovations 
in technician education are concerned, the Govern
ment should take the entire financial responsibility by 
sponsoring pilot projects and other programmes. 

. 
144. At the National level, adequate provision 

should be made for the evaluation of the entire system 
to ensure that the money spent is effectively and pro
perly utilised and that proper standards are main
tained with regard to the overall national needs. 
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145. The annual provision under contingencies, 
materials etc. should be raised to a minimum of 
Rs. 300/- per student against the pre,ent provision of 
Rs. 120/- to Rs. 150/-. The annual per capita re
curring expenditure should be revised to a figure of 
Rs. 17001 to Rs. 1800/-. 
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APPEND1X i 

SPEECH Op PROP. V. K. R. V. MO, MINISTER FOR 
EDUCATION AND YOUTH SERVICES, AT FIRST MEETING 
OP THE CoMMITTEE. 

On behalf of the AIl India Council for Technical 
Education and on my own behalf, I have great plea
sure in welcoming you to this the first meeting of 
the Special Committee for Polytechnic Education. 1 
am thankful to you all for agreeing to serve on the 
Committee, You are representative of all the inte
rests concerned with polytechnic education-institutions 
which produce diploma-holders, academic experts 
who are responsible for the standard and content of 
the diploma courses and for teaching and also indus
try which is the main user of technician •. 

In particular, I am grateful to Professor Darnoda
ran for agreeing to head the Committee. He IS a 
pioneer in the field ~f technical education, and has 
worked throughout his prOfessional life to bring 
technical education I into intimate relationship with 
industry. His own institution at Coimbatore, as 
you all know, is a fine exampie of close cooperation 
and coordination between technical education and 
industry. I have no doubt that, under his able 
advice and guidance, the Committee will produce a 
valuable report. I am also thankful to Dr. Pran 
Lal Patel and Shri G. S. Somani who represent the 
AIl India Manufacturers' Organisation for agreeing 
to ,erve On the Committee. The All India Manu
facturers' Organisation has taken keen interest in the 
development of technical education, particularl~ at 
the technician level, and orgamsed a first-rate semmar 
in Poona a couple of months back to bring to bear 
upon the' problems of technical education the ex
perience and the viewpoints of industry. 

There has been a lot of criticism about our Poly
tcchnics as not being sufficiently practical in their 
training programmes, and we have discusse~ this 
subject on earlier occasions. When I was In the 
Planning Commission some years back, I made a 
strong plea for a thoroujlh· ~x~mination of our poly
technic system .and to bnng It .1D.to a purposeful rela
tionship with industry for tratnmg the. correct type 
of technicians. Later, at the last meetmg of the All 
India Council for Technical Education in September, 
1969, I spoke at great length on this .subject and 
suggested that the present stage of co~solida~Il!g tech
nical education was opportune for ~eorgaD1SI~g our 
polytechnic courses. The .Al1. India CounCIl ~el
comed the suggestion enthuslasu~ally ~nd m~thons.d 
me to constitute an expert commIttee ImmedIately. 

Importance 01 Technicians 
We a1\ know how important the l!'iddle-Ie,:,el 

manpower is for the wide range of professIOna! ~Uti~S 
that it is called upon to perform. The technICIan IS 

concerned with Ihe application of known lmowledge 
to field operations in production and construction, 
testing and development; installing and running engi
neaing· plant; drafting and designing products; esti
mating cost; selling and advising customers on the 
use of engineering equipment. rhe technician also 
acts as a liaison between the engineers and skilled 
craftsman to interpret the engineer's plans and de
signs, to determine the type of production and cons
truction techniques to be adopted, and to choose 
the tools and machines best suited to specific jobs. 
We must, therefore, evolve a coherent system of 
technical education designed to train technicians wd 
other types of middle level personnel needed by our 
industry. In planning for this, however, we must 
remember that the training of a technician is a long 
process that takes place partly in a technical institu'" 
and partly in industry. 

Purpose 01 Curriculum 
, 

The purpose of the technical institute curriculum is 
not only to impart a sound broad-based theoretical 
knowledge of a chosen engineering field but also to 
mould and develop the attitudes and aptitudes of the 
student towards optimum proficiency and productive 
capacity for immediate employment. The education 
given in a polytechnic, therefore, must be cross-ferti
lised with practical training experience in indusrry so 
as to expose the technician trainee to actual working 
conditions and methods, techniques and skills relevant 
to his field of speciality in drafting, design and 
development of products and engineering plants, in 
installing and operating equipment, in construction, 
in estimating cost, and so on. 

In addition, the trainee must be made to observe 
and understand how the engineering principles and 
their applications are translated into practical opera
tions and processes in the design office, on the ~hop 
floor and in the fiefc[ In this process, be should 
acquire sufficient occupational competence to be able 
to perform the same professional functions indepen
dently when employed on the job. To coordinate 
theory with practice, to relate teaching to industrial 
work and to elaborate the complementary functions 
of technical institutes and industry-all this is the heart 
of the technician training. 

Our concern should be to develop a system of 
polytechnic education that articulates the joint and 
cooperative effort of technical institutes and industry. 
A purposeful system of industrial appren~ceshiI? that 
industry, on the one hand, accepts as Its primary 
responsibility and that technical ins~itutes, on the 
other, regard as an integral part of the total process 
of education, is our primary need today. 



Need for Tntining 

The importance of technicians particularly in a 
developing country like ours cannot be over-empha
sisell In the short run, critical shortages in respect 
of engineers and scientists -can be met by adopting 
or adapting technological know-how from developed 
countries and importing capital equipment needed by 
industry. A shortage of technicians, however, can
not be made good by these methods because the 
imported technology and capilli! equipment can be 
used by the people of the developing countries only 
when they are adequately trained for the purpose. It 
is, therefore, imperative for us to train and develop 
our indigenous per,onnel as competent technicians. 
In the last analysis,_ the pace and directions of the 
economic progress of our country will largely depend 
upon -how far we are able to solve our technician 
problem. 

Each country has evolved its own technician 
• courses according to the needs of its industry and 
according to the stage of technological development. 
There is, therefore, an almost bewildering variety of 
technician courses in the world that is only paralleled 
by the wide range of job operations that technicians 
are called upon to perform. The structure of the 
courses, their contents and standard and the organi
sational arrangement for conducting the courses differ 
widely from one country to another. For instance, 
there are near-professional courses for those techni
cians whose work demands a sound theoretical 
knowledge of engineering. At the other end of the 
spectrum, there are near-craft courses, for those 
technicians who rieed to have mastery of practical 
skills. In between there are courses that have vary
ing proportion of theory and craft content. 

Systems of Training 

A variety of organisational arrangements characte
rises the complexity of technician courses. These 
consist of full-time integrated courses that are two 
or three years' long; sandwich courses in which a 
student spends stated periods in industry and in a 
technical institution in alternate layers; block release 
courses, day release courses, evening courses and also 
correspondence courses. Each type of courses con
ducted in a particular country represents the historical 
development of technical education in response to 
industrial needs. 

For instance, in the United States, the wido-<pread 
Technical Institutes courses grew out of the impact 
of rapid changes of technological, economic and 
social development in the beginning of World War 
U in 1939. As the frontiers of engineering know
ledge expanded, the need was felt for more and more 
people who understood how to work in the electrical, 
aeronautical, mechanical and chemical industries. To 
meet the demand~ two-year full-time courses were 
organised, extensively for training enginocring tech
nicians. Today, these courses have spread so widely 
that at least one in 30 employed in industry in the 
United States, is a Technical Institute graduate. 

In Britain, the interest of industry in the tl alDmg 
of technicians is refiected in a well-organised system 
of sandwich courses that represent the joint responsi
bility of industry and technical institutions. Similar
ly, part-time courses of various types that aro offered 
by a large network of Institutions are typical of the 
British scene which relies heavily on industry for the 
training of craftsmen arid technicians. Industy pro
vides practical training for four days a week and 
technical institutions provide the educational content 
during one day a week. The system works admirably 
in highly industrialised and highly populated countries 
where distances are small. 

Correspondence courses which are very popular in 
Australia, New Zealand and USSR are usetul wher· 
ever students are widely dispersed and part-time and 
day-release courses are not practicable. 

The German system of training "practical engi
neers" who are greatly valued group of middle-level 
personnel is unique for that country. Every candi
date who joins an engineeringlschoo\ or Technicum 
to become a practical engineer must have completed 
at least a two-year apprenticeship in industry and 
German industry is providing excellent facilities for 
such apprenticeship training. I~ is, therefore, not 
possible to generalise the structure and form of tech
nician' courses throughout the world. 

Each t.:chnician cOurse has its own integrity. As 
Dr. French puts it admirably: "It is vital that a 
country about to organise (re-organise) its system or 
technician education and training should adopt that 
system (or systems) w_hich is best suited to its parti
cular circumstances, and not simply copy another 
country's system however well tried and successful 
that may be. Only if the two countries "match u;J" 
will success result from a straight duplication, and 
examples exist where overseas experts who have 
endeavoured to set up in developing countries" 
,imple image of their system have thereby done little 
good and perhaps a positive disservice to the countries 
concerned. 

Progress Since Independence 

Since 1947, when India became independent, there 
has been a phenomenal expansion of technical educa
tion at the polytechnic level in our country. In 
1947, there were only 53 institutes conducting dip
loma courses and they admitted 3,670 students each 
year. The number of diploma-holders trained were 
less than 4,500 a year. Today, we have about 280 
institutions whicl) are capable of admitting about 
50,000 students each year. The number of diploma
holders trained each yeaq has jumped to obout 
23,500. 

The total financial outlay on these institutions so 
far exceeds 100 crore rupees for their campuses. 
buildings (including hostels), equipment and other 
capital items. Their annual budget for maintenance 
expenditure is over 10 crores of rupees. 



Today, nearly 200,000 diploma-holders who have 
graduated from these polytechnics are working in 
various department~ of our economic life. The pre
sent student-enrolment is about 100,000 and the 
faculty consists of over 10,000 teachers. 

This is tbe magnitude of our technical education 
enterprise at the middle-level. Many important ques
tions, however have been raised about the standard 
and content of the polytechnic courses, their relation
ship to industrial needs and the new directions in 
whIch the whole system/ 01 polytechnic education 
should be reoriented. It is one some of these aspeots 
that I wbh to share my thoughts with you today. 

Polytechnic Curriculum 

A revicw of our diploma courscs shows that the 
so-called engineering theory accounts only for about 
35-37 per cent of the total curricular time, the rest 
63-65 per cent of the instructional time available 
being aevoted to laboratory work, workshop/field 
work and drawing. Thus, the structure of our roly
technic curriculum provides for at least 65 per cent 
of the instructional time for practical work in the 
laboratory, in the workshop or in the field. 1bis 
compares favourably with similar technical courses 
connucted by instItutions in developed countries. 
Therefore, the correct position is that our diploma 
courses do not seem to suffer from an overdose of 
engineering theory with the inevitable sacrifice at 
practicai work. There is, at the same time, the severe 
cnticism that our diploma-holders are not sufficiently 
cquipped on the practical side. The main deficiency, 
to my mind, is that instruction given in our polytech
files is not baeked with the practical expenence in 
industry that is vital for producing a finished techni
cian fit to enter upon his professional responsibilities 
in an industrial- organisation. This deficiency arises 
out of the fact that We have not yet organised a first
rate system of apprenticeship in industry in elabora
tion of polytechnic education. 

As I expIained earliec, in Germany, for instance, 
every candidat'" who· wisIics to enter a Technicum 
must have complc:cd a two-year apprenticeship in 
industry. In Britain, a major part 01 the te.c~nic~ 
college programme for, the mI~dl~ level tech!,ICIaIl. IS 

organised on a san.uwlch baSIS, III coo1?cratto~ wl~h 
industry in which a student. spend.s h~ .the .tlme III 
indUe lry and the other hal~ III the IDslItuti?n !n alter .. 
nn!..::: iayers. In India, our mdustrl?l orgamsatI0t.Is and 
other employing authorities have yet to orgamse on 
an adequate scale frogrammes of apprenticeship. for 
young persons after they have completcd jJo!ytecnmc 
courses that will conuitiun them as teehmcIans and 
back up the educallonal programmes of polytechni!'s. 
On the other hand thcy demand of the polytechmcs 
that these shall produce technicians fully equipped 
with practical expcrience and ready to u~aertake pro
fessional rcsponsibilities. !'Io polytec~mc c~n meet 
this demand without the actIve cooperatIOn of I~dustry 
in organising and conducting an apprentlccslup pro
gramme as an integral part of the total process of 
technician training, 
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New Approach 

I would, therefore, suggest for the consideration of 
your ,Commitlee that the reorganisation of our poly
technIC courses must proceed in this new direction. 

First, polytechnics and industry tllat are located 
near each other should cooperate in organising and 
conductmg sandwich courses for training the correct 
type of tehnicians that industry requires. Some 
etlorts in this direction have been made in certain 
institutions in Calcutta, Madras, Coimbatore, Danga
lore, Bhopal and elsewhere and tbe sandwich courses 
conducted by them have proved very useful. I feel 
that sandwich courses should become ultimately a 
general principle for all polytechnics which are located 
close to industry. Industry must accept as its legiti
mate responsibilIty the organisation and supervision of 
training for polytechnic students. Technical institu
tions must recognise that unless practical trainin& 
becomes an integral part of the total educational pro
cess we cannot hope to produce the correct type of 
technicians required by industry. 

The Central Government has proposed that the 
Apprenticeship Act of 1961 shOUld be amended to 
include engineering graduates and diploma-bolders. I 
hope that, when the amendment is passed it will be 
possible for sandwich courses to be organ'ised on an 
extensive basis. I hope your Committee wiII live 
detailed consideration to this urgent need and .uggest 
a well integrated and well coordinated scheme of 
sandwich courses for polytechnics. 

Methodology of Teaching 

The second criticism of our polytechnic courses is 
that they are still a poor imitation of our engineering 
courses. In view of the constant reiteration of this 
criticism, your Committee shOUld examine thorougbly 
the curriculum of diploma courses. Apiece with the 
curriculum is tile question of methodology of teaching, 
how the different subjccts are taught, the level at 
which they arc taught and the methods by whicb 
engineering theory is related to professional practical 
work. You must examine the whole process of 
polytechnic education, thc teaching and learning pre
cesses) the instructional materials used, teacher com. 
petcnce, solection procedures of students for admis

. sian and so 00. 

·SpecinliSlltion Technicians 

TIle third criticism of our diploma courses is that 
they are in the broad fields of civil. engineering, 
mechanical engineering and electrical engineering, 
and that there IS no attempt at diversification or 
specialisation in anyone particular branch of a major 
subjcct-field to trai~ specialist-technicians. This is 
true, but we must examine the pattern of employment 
of technicians in the major sectors of aUf national 
economy. With the expansion and deepening of our 
economy, employers in both public and privote sectors 
3re now seeking a stronger accent on specialisation. 



'the stage has perhaps come when our polytechnics 
in close co-operation with industry should carry Ollt 
an analysis of the functions, fields of activity and 
typical job positions available; should identify "arious 
technician specialities and should re-organise their 
curricular offerings to suit those speCialities. In doing 
so, they should bear in mind the pattern of employ
ment in major sectors of our engineering activity, the 
need for the mobility of the technicians both horizon
tal and vertical, and the immediate and futilre em
ployment opportunities available to them. 

Before any of these specialities is started as a part 
of the engineering curriculum, each polytechnic 
should ensure in consultation with the employing 
authorities concerned. that there is an adequate 
demand for specialistctechnicians trained by them. 
Training in each speciality should be a judicious com
bination of theory and practical experience in the 
field and, where possible, as I said earlier, the sand
wich type of courses should be offered. 

The curriculum should give a broad-based educa
tion in the major fields of engineering; and training 
in a particular speciality should be built on the broad
base. We should ensure, that, if the diploma-holder 
does not get a suitable job in his speciality, he will 
not become unemployable as a technician in another 
relevant field, and that his horizontal mobility does 
not become difficult Even where sandwich <,ourses 
are followed, flexibility should be allowed to each 
institution to decide in consultation with tbe cooper2-
ting industry at what stage of the course the profes
sional practical training should be integrated with the 
whole educational process. Flexibility should also 
be allowed to each institute to decide whether the 
professional practical training should be organised at 
one stretch or given in convenient instalments at 
appropriate stages. The integrity of the ;;andwich 
course is best maintained by establishing a close re
lationship between engineering theory and its applica
tion to actual construction. production, design and 
maintenance of plant and equipment 
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Training of Craftsmen 

There is another important aspect to which we, in 
our country have devoted little attention and that is, 
building a bridge between the training of a craftsman 
and his subsequent development as a technician. As 
you know, all craftsman training programmes are 
being conducted at the Industrial Training Institutes 
under the Ministry of Labour and Employment and 
the polytechnics conduct diploma courses. There 'is 
unfortunately a big gap between the Industrial Train
ing Institutes and Polytechnics, and one is functioning 
in isolation from another. This unfortunate gap has 
led to an untenable situation in our country. 

Industry requires a large number of craft-oricntcd 
technicians who are capable of applying practical 
skills to production, construction and. maintenance, 
but the structure of our polytechnic courses does not 
provide for the training of such technicians in elabora
tion of the craft-training at the Industrial Training 
Institutes. When we re-structure the polytechnic 

system, we must ensure that this bridge is built bet
ween lTIs and polytechnics. This is urgent particu
larly in view 01 the fact that the broad spe.:trum of 
technicians requires not merely those who are equipped 
to perform the near-professional functions but also 
those who are equipped with manipulative skills for 
application to production and cOlistruction with an 
understanding of basic engineering principles. 

Training of Teachers 

Our Plan for reorganising and improving pJlytech
nic education will succeed only to the extent to which 
the teaching faculty of our institu.ions are continually 
trained and motivate for the new task. Unfortunately, \ 
the present position in our polytechnic leaves much to 
be desired. 

In addition to a large number of vacancies that 
persisted for long periods in many iostitutions, the 
qUality and standards of the tea.11ers available have 
not come up to the desired level. Though in the last 
3-4 years, the vacant posts have been largely filled, 
and the present shJrtage does not exceed 20 per cent. 
the quality of .he. syuf remains much the same. A 
large number of teaching positions are held by fresh 
graduates with little or no industrial or teaching eX'p<> 
rience. Even among the older staff that have. been 
servine the institutions for a long time, industrial 
experience and contact with the practice of engineer
ine are grossly inadequate. 

Tasks Duriolii Plan Period 

All these and other deficiencies that have retarded 
the progress of polytechnic education in our country 
needs to be removed as a top prionlY. Tnat is the 
primary task before us in We ru"rlh Plan and we look 
forward to the recommendations of your Committee 
for concrete measures to improve the quality and 
standard of diploma courses through better teachers. 

The four Regional Technical Teachers' Training 
Institutes that are in process of es.ablishment, are 
only the first step in this direction. The total faculty 
strength in all the polytechnics is about 10,000 at the 
level of instructors, lecturers and heads of departments. 
The main 'PIoblem is how to train this large number 
of teachers and equip them with the necessary com
petence to make them fu lction ,t.etter. Even when all 
the four Technical Teachers' 'training Institutes are 
functioning on full power, they will not be 3hle. to 
produce mJre than 250-300 fully trained teachers 
each year. At that rate, it will be 30 years before we 
train all the teachers now serving in our polytechnics. 
It is inconceivable that we have to wait So long to 
build up the faculty of our institutions on an organis
ed basis. Other .programmes that can give us quick 
results are urgently needed. I would like. you to 
consider what types of short-term, intensive in-service 
training are needed and also rele.vant practical train-
ing in industry. .. 



'olyrecimic: Slndenls 
I have no doubt that the question of polytechmc 

.tudents will also receive y,':lUr dose attention, for, in 
the final analysis, it is the. student who must benelil 
from whatever type of education that We can design 
to meet the future needs of our country. The types 
of students who are entering our potylechnics, theit 
initial educational preparation, particularly in mathe
matics, physics and languages, their motivation, their 
ability to go th~ough the courses satisfactorily and 
their ,placement in productive occupations after poly
technic education, and their further development as 
technicians are all important aspects. We have no 
adeqult, dala on the.e aspects of our polytechnic 
students at present. I am, however, deeply concerned 
over the high attrition factor am one OUr "pol'vt'chnic 
students. Accordin. to the information available, 
nearlv 50 per cent of .he students who enter oolytech
ni"" do not seem to camplete the cours_ .a,isfacton1y 
within the prescribed time. This is a lal"lle wastaj!e 
both in financial terms and in terms of human resour
ces. We must investigate int., the whole matter with 
great care and deliberation. 

In these brief remarks, I have triCd to touch uDOn 
some of the major aspects of our polyteelmiC education 
and endeavoured to focus vour attention on them. r 
know that there are manv other imDortant asoects that 
mu.t be considered bv 'Vou in rc-structuri~g our 1)01y
technic 'V"em and 'orcoann", a hluc-Dnnt -for Its 
further development for the next 10 years. 

Foreign Adviser< 

The training of technicians and desi",n of. an 
appropriate educational system for the purp?", IS a 
world-wide problem. Many develo!'lld e)unlrtes have 
over the years. worked inten~vely in this field and 
j!ained much valuable experienc~. w.e must profit 
from tbeir eX'f'erience in the conslde:-,tlon tbat 'Vou af' 
~oin", to give to tlle same .problem ID our co,!nt~. T 
have, therefore, proposed that .we should IDVlte to 
assist an-l advise ynur Committee eXDerts from 
BritBin, the U.S.A., West Germanv • .laoa". and the 
USSR I know 'hat you .. ,;\1 weloome th,. oroDosal 
and rr:ake the best use pnss;>'l". of the overseas experts 
wbo will be joinin!! tbe CommIttee shortly. 

I am ~Iad to tell "'u that Dr. Fr"~~l.\. Chief Insoec
t of Te.chnlcal Education in the Bntlsh ,?overnment 
°hr . wen-known authority on techmcnl educ!-
w 0 J< a ·11 h • 'n·ng the tion. has al!l"eed tn come. He WI e ]01 I 

(:ommittee in the cou",e of this montb ... 
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Pzof. Ross Henninger, who, as you know, is the 
President of the Ohio Mechanics Institute and a 
renowned authority on technical education in the 
United States, has agreed to come to advise aDd assist 
the Committee. 

The Governments of West Gennany, Japan and 
the USSR have agreed to send the best experts avail
able from tlleir respective countries and we are await
ing further particulars about them. 

Employment Pruspeds 

In conclusion, I must reiterate the ~reat importance 
that I attach to the work of this Committee. Un
employment amongst the diploma holders is five times 
that amon", the degree holdin", engineers; and yet as 
far as the stock position is concerned, the diploma 
h)lders are only 1.6 or 1.7 times the number of 
degree holders. There is thus. no doubt tbn! tbe 
incidence of unem'ployment among diploma bolde.rs is 
mucb greater than that among engineers. Admissions 
are also declinin~ at a faster rate in the potvtechnics 
than in the eno.iuee.ring colle!!es. J have no doubt, 
therefore, that there is s~methin2 radically wrong with 
our system I:>f polytecbmc edueatton. 

At the same time. there is no doubt that botb the 
needs of industrial develoDment BS well as of the 
optimum use of technical· education. we need many 
more technicians in our countrY; and it is the polytech- . 
nics which have to produce them. 

In fact, in the major industriallv developed coun
tries tlle. pr..:>portion of technicians to eneineer. is 5 
to \' or 4 to 1. We, in this coun.r •. have set before 
ourselves a more modest target of 3 to 1. 

How can We go about with this whon we find so 
much of uoemployment amone the di"ploma bolders? 
It is the.ref.ore a matter of urj!eot national necessity 
that' our pol~oics education is set right s,! tha~ it 
can be eeared UD to fulfil the 'orO"t 'v', h,vp 1'\ mmd 
and at the same time see that all these dioloma holders 
.. t employment as technicians. • Hence t~e importanc~ 

. t'>,' I attach to the work of t!IIS Committee. 

I look forward to your recammendati).Ds f~r re.or
ganising and. re-structuri"~ I"':'f r:nl~techmc e~u~ation 
on a lon!!""term .basis and brmg It Into such mumate 
relationship with industry to make posslhle the pro
duction of better trained diploma h ,lolors. mJn 
diploma holders and employment for all o! the"'. 
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APPENDIX ill 

REpORTS OF THE FOREIGN CoNSULTANTS 

SECTION I 

Comments Concerning, Technical Education in India' 
G. Ross Henninger-USA & E. Houghton-U.K. 

Introduction 

Two months of travel and visitations to institutions 
of technical education and to industries in the States 
of Andhra Pradesh, Tamil Nadu, Mysore Maharashtra 
~ujarat. and Rajasthan. have resulted in the generai 
mtpresslons expressed ID the following pages. The 
selections of institutions, industries, and other ':xxlies 
t? be contracted. were made bv the official representa
tives of the vanJUs Governmnt agncies involved. It 
was understOOd that the objective would be to accom
plish a representative sampling. 

Throughout our travels it seemed to be assumed 
~y th~e we visited that more-or-Iess drastic changes 
ID curncula were all that would be necessary to make 
Polytechnic graduates more acceptable to industrial 
emplJyers, and thus provide a correction of a re
ported trend of growing unemployment among techni
cal ~duates. A wide-spread predisposition seems, to 
prev8Jl among; the educator groups that a chanoe-over 
to "sandwich"-lype curricula would solve most if not 
all, complaints about the present Ptllytechni~ pro
gramme. Opinions differ as to whether such a 
progrlll11ll!e must be of a 4-year duration (3-year 
Polytechnic plus I year of a'pplication experience in 
industrial employment); or can ·be kept at a 3-year 
over-all length by eliminating some present curricular 
requirements and condensing others; or be extended !(I 
a 5 year programme. • 

In all the discussiJns about the asserted need for 
producing a Polytechnic graduate more attractive tn 
industrial employers, little if anvthing was said bv the 
educator-group about the possibility of producing a 
better qualified graduate through the medium of a 
better qualitv of instruction i~ the Polvtechnics amI 
more appropriate teachine: methods in both classroom 
a~d laboratorv. In aoneral, educator comments seem· 
ed to assume blandty that teachin!! qualitv and methods 
are ~bove reproach. and sometimes keen defensive 
resentment was exhibited when this attitude was ques
tioned. .. -.~ 

In l!eneral. our impression is that the hrel!Qinfl 
represents a shallow "nd short-ranee approach to the 
problem of acmmolishina corunelent en,,;neering 
~duc.tion in Incli. .t p-ither the De!!ree. level or the 
Di."loma level. We believe that there are m"nv other 
s:t'1d more. C'tp"ificant ac;oe,.tc; to th~ 'Ornblem. and 
those we shall end •• vour to reflect upon in the 
followine pages of this commentary. . 

--'--.Submitted in July 1970 
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IndustriaI commentators were essentially unani
mous in describinll re.cent Polytechnic graduates as 
being generally poorly prepared for successful 
employmeot-5adly deficient in the ability to make· 
practical applications of the subject-matter of thcir 
.tudies. .,', d . 

Number of Institutions 

In town after town we observed capital investment 
in buildings and equipment in institutions proviJing 
similar or identical courses at very short distances 
apart. This seems to have resulted from the random 
emblishment of private colleges and Polytechnics 
(now receiving government aid) of State colle!!e< 
and of Women's Polytechnics, all .starting engineer
in2 courses. This duplication of scarce staff and of 
building and eQuipment res~urre> .eems a very 
wasteful expenditure of available educational funds. 

Manpower Planning 

It is thought highly unlikely that any accurate 
forecasts can be made of the number of technicians 
or prOfessional engineers of various kinds to be 
required over It peri'Jd comparable with the length 
of a course from intake to qualification. This is 
because climate and economic variations are nOl 
accurately predictable. The educational system of 
India has borne the full responsibility for over or 
under provision of qualified engineers and seemingly 
industry, the user of these people. has escaped anv 
commitment and in time of .carcitv of jobs is able 
to be extremelv selective. This present situation 
does not of itself provide an adequate or dependable 
basis for meanin<!ful evaluation of the effectiveness 
of ~Jlytechnic education in India. Many other 
factors are involved. 

In marry industrial undertakinps we noted that the 
industry has started from scratch within the recent 
past. and while its requirements for qualified 
Iltrsonnel has been verv heavy at first, in many 
instances (and often in the la~1 two years) the plant 
had reached its maximum size as dictated by site, 
or~nizational or marlcet considerations, and hence 
Dresent re(11lirem~nts for teehnican·v Ou" lified man
nower are limited t") tho'e required for replacement 
due to retirement or migration. 

A Iti/ud~ 10 Academic Qualifica/ion 

?or Visitation diocu.,ions indicate that the 20neral 
.ttttude of the gr"duates has bee~. and is. t"~t the 
mere possession of a de .. ree or diploma entitles the 
h"'l.de~ In ."roc1aim himsell an e~aine.r nr t.chn.o.an. 
Th,~ I ..... f~r fTom thf" tTllth. ~nci it sn'1"lcf t,p m.,ri,. 
more WIdely known by the faculties and others that 



suitable practical trauung and experience is an 
es.senual component ot such a qUi:W.llcaUOll. Tms 
same a~Utu(1e nas Jed to coruus",,m W1Ltl I(!SpeCt tv 
me. problem ot quauticauon appropriate 00 We 
engllleermg cOllege and polytecumc teacher. .bjr 
tunner ooservauuns see tlus neading. 

Professional bodies for engineers and technicians 
should seek to correct IlUS P.Ubllc Jillsundemandmg 
by aevelO'pmg and publislUng swtable standards or 
mdivtdual capabtllty and perlormance SO wat It 
beoomes imposstble or dimcult tor an mdivtdual tJ 
practice wimout appropriate quaiJ.licauons wtm a 
smctiy prescribed acadentic and practicing standard. 

StaD Qualifications 

. Staff were found to be ail-tao-generally ingrowing 
ill the sense mat a vel'1 substanual pruporuun or 
mem lack periOds 01 Nrmal acadenuc study to 
stages ·beyond the courses Uley wemselves arc en
deavounng to teach. They also very generally Jack 
suilable, Of in many instances an)', recent rek.vanl 
experience in industrial Or englOeermg pracuce. 
Tl11s is 10llIld to be resulting in progressive deterio
ration of teaching standalEs and quallty. This 
appealing condition .and attitude is firmly beheved to 
be one of the maj~r causcs of the lact, and the 
industry-complain', that dJploma graduate (and degree 
graduates also) show such a poor initial ability to 
make practical applications ot the theory they are 
supposed to have learned. 

Engineering and management personnel in indus
try repeatedly said that faculty members of engineering 
colleges and polytechnics did n~t visit them; woulu 
not accept ofters of vacation or other employment 
experience or training in industry did not seem even 
to be aware of the officially published Indian Stan
dards covering such things as materials of manu
facture, processes, engineering drafting, etc. etc.; were 
seemingly unaware of established machine-to~1 
technology even in the elementary sense of appreciat
ing speeds. feeds, finishing techniques, etc.; and also 
seemed unaware of the fundamentals of quality 
control, tool and product-material technology, Or the. 
elements of metrology. We met Professors of 
Mechanical Engineering who described the work done 
in wo,kshop at final year level in degree courses a' 
producing parts on a lathe without any attention to 
feeds and speeds or measurement or finish or cutting
tool techn~logy. Although taking prime time in a 
degree course, the subject seemed to be treated at 
less than elementarv craft level. 

Our observations in many faculty group discussions 
indicated that a situation of line command existed 
which led us to the conclusion that neither teacher. 
nor heads of department were encoura~ed to think 
for themselves and may !l!~t have developed that 
ability. We doubted therefore whether they were 
able to teach their students to think. We were asto
nished that this situation develo'ped in academic 
situations whereas it did not arise in forward-thinking 
industrial situations. 

[eaching and Learnins: 

UfllOf.Unalt!lY we ~ajo~ pan 01 our VlSltatJ.o.o. 
COlm.:lUed. WJlQ the stuueat vacatIOn penod so that 
we were unaOle lO OIaw any conC1USIOJ.lS trom ta1Jun 
La :HUU";;U"':' Oi ou,:,"' .... vauOn 01 teacrung mewoClS an: 
, .. I11JUug pracuces. We n3d. to draw conClUsions 
trom q ue.:,UODmg neads ot oepanment, and trom tnt! 
brier s<UUy ",t Ute exanunatlOu system and ot typicat 
papers wnen we COUld get them. In some lOSlaOI..Cs 
W~ were aOle to see .iludent laboratory lepoIl) and 
we alSo. questtoned. laculty personnel extensively 
concerlllng teachmg metholJs, exammation pI ~ce
oures, and tne gcade-"pomt Jc:vels at WnIch SIUOents 
are ailowed to pass. 

From these aiscussions and exhibitS, it seems very 
clear tllat IDe prevailmg interprerauon IOf the olliciaily 
presc~Jbed s}'J..Iabuses reswtS in Classroom anu 
laboratory instruction of a rote-type which encourages 
tlle smdent to memonze what tne teachers tell lWn 
and to copy facts, ligures, and wagraIDS neatly mto 
note books, mosuy without ever really studY1!lg "'r 
actually understanding much if any of me SUbject 
matter. Tl11s general tendency is tound to be inten
sified by the unreality of the offiCially imposed annual 
examination system \Yitb its make-up of memory
searching types of questions and serious lack of 
queries which would defy the student's memvry 
capacity and challenge his ability to think and to 
work out reasonable and rational applications of the 
theoretical knowledge he is supposed to - have ac
quired. The present examination system puts a 
premium upon a student's ability to remember or to 
regurgitate facts or descripti~ns in some one else's 
words rather than upon a knowledge of ~e subject 
and an ability for problem analysis and solving which 
is the real requirement of an engineer at prolessional 
or technician Jevel. 

The dam~g a~pects of this situation are inten
sified by the astonishing prevalenee of scholastic 
performance grades as low as 35 per cent being 
albwed for passing. This is a totally unrealistic 
approach to the objective of producLng, through 
India's educational system, Engineers-Degree or 
Diploma-<apablc of even recognizing let alone 
solvine a problem, or making a constructive sugges
tion fQr imprOving an industrial pr~cess or proauct. 

The ImpOrtance of Teaching Method 
The "Problem-solving" technique is the pnmc 

essential instructional tool Ior teaching and Jearmng 
tn the field of Engineering subject matter, whetller at 
the degree level or the diploma level. Its function 
lS to develop in the student from_ the. beginning of his 
te.chnical education and throughout his education31 
career the ability to think-to reason-to analyze-
to synthesize-to visualize to hypothecate. These 
nre his kit of essential mental tools upon which tile 
graduate--Degree, or Diploma-inescapably. must 
depend .for his employment career. The quality of 
these mental tools and the I!faduate's facility in using 
them will determine verv largely the degree of success 
he may expect to achieve in the En~inee_ring field, 
whether as a Degree holder or a Diploma holder. 



The "problem-solving" technique CAN and 
SH(}ULD be used preponderantly by teachers of 
engmeerwg and related subject matter, whether in 
We Classrooin vr in (be laooralory. One dilliculty 
cncoun.ered in the successful use of this techmque 
lies in the necessity for the teacher (and the Depart
ment Head, and Inc Principal) really undersianJin,; 
it and using it as his own nalural procedure. Our 
visitations revealed a very dismally small percentage 
who wouid qualify. Even though several faculty 
m~mbers insisted that they were using the "problem 
method", exhibits exammed by us indicated that the 
"problem sheets" were so re'plele with explanations, 
data, wiring diagrams, etc. that anyone not totally 
blind in both eyes could perform the rote "experi
mems" without doing any significant thinking, 
reasoning, analysis, synthesis, or hypothecalion. 
When we questioned the faculty members about this 
they protested that they were performing exactly in 
accordance with rules and exhibits laid down by 
bigher auth,rity an_d that there .was n?thing else 
they could do about it. We thmk thIS warrants 
searching investigation and correction. 

Another difficulty encountered in the effective use 
of the "problem method" is the fact that the teacher 
has to do more work also. And more work is un
popular with many h.iman beings, including teachers 
already protected by tenure. Our visitations gave us 
contact with a few scattered instanccs of teachers 
popular with many human beings, including t~chers 
dedicated to their work and qwte interested m the 
superior possibilities of the "problem method" of 
teaching. But not a sufficient percentage to lend 
great encouragement for significant general improve
ment in the effectiveness of Polytechnic education. 
Principals and Department heads should be encourag
ed by all available means to get this situation in 
India's polytechnics corrected-and prompily, ioc 
India's youth and India's economy are being damaged 
progressively. 

Practical work in "workshop practicc" even in 
degree courses led to a craft understanding rather 
than what we would consider to be the engineer or 
technician understanding or "bow" and "why" and 
the deductive reasoning following observation of 
machine performance or other phenomena. Too 
often laboratory layouts and equipments were found 
to be old-fashioned and conventional bearing little if 
any relationship to industry's present or up-coming 
needs. The preseD,ce of classroom furniture in 
laboratories made Us suspect that the laboratory 
programme consisted of whole classes being taken 
through an experiment with the prime and success
fully achieved objective of getting a neatly presented 
well illustrated laboratory report book rather than 
the laboratory being the means of leaming practical 
problem solving through pod engineering method 
and tbought process. Too often the absence of used 
test equipment between input sources and output 
measurement devices in electrical laboratories made 
os question most seriously whether lahoratory exer
cises actually were done at all. R~ated question-
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ings at laboratory after laboratory hrought the essen
tiatly universal indication that laboratory students had 
no challenge of problem or responsibility; that they 
are required to run to the instructor for check-ups 
on crrcuit connections and answers to relaled ques
tions which should be entirely the student's respon
sibility in a competently administered laboratory. 

In genera!, the arrangement and selection of labo
ratory equipment is considered to b. intlexible and 
out-of-date. 

Accommodtllion and Equipment-Use 01 Library 

Wherever we went, money seemed not to have heen 
spared on the provision of buildings for classroom 
and other puI'poses including comlllunal accomm"
dallon, libraries and on main items of equipment. 
Good library space was found to be generally 
~vailable for· books and periodicals, and apparently 
library funds have been avatlable in reasonable 
amount. However, free student access to books seem .. 
ed rarely if ever available and timetables were 
Such that we wondered it stUdentS were ever able to 
browse through books and acquire the ability to 
select and read for themselves and above all. learn 
how to use a library in their work. ' . 

In one of the rare, instances where we found 
library shelves to be satistaclorily available to 
students (and facult)') we pulled at random 25 or 
30 books on subjects of central importance t<> Tecil
nical Education and found wilhout exception that 
NOT ONE of them ba:! ever been cbarged out to a 
student or a faculty member since the books wet. 
placed on the shelves mOre than (en years ago. This 
gave us the shocking reallzatiJn that the thousands 
of rupees represented in currently authoritative and 
usefUl technical books stand as, a total Joss to all 
concerned, the students, the faculties. and the Indian 
Nation which they were s:lppased to serve, 

Visils 10 Industry 

Our visits to leading firms gave us the following 
impressiOns : 

1. After a very rapid expansion from 1946Jn
wards and partic!,larly from mid 1950's to mid 
1960's the industries visited now seem in general to 
be consolidating their positions, developing full 
production capability in plants already built. In 
some cases thele is cJntinuing expansion in capability. 
But in general the current and foreseeable manpower 
requirement of these industries is onlv that required 
for full utilization of present capacity and tor normal 
wastage and retirement rather than the initial high 
demand of earlier'years of rapid growth. 

2. The large industries we saw have achieved a 
relatively high standard of prOduction competence, 
plant layout and production methods. Some of the 
in-plant industrial training school we saw are of 
an extremely high competence and could well be 
studied by college and polytechnic academic stafT. 



3. Soveral of tho managers alld training officers 
we met have a sound and aeep lUlowle<1ge !II gOO<l 
educauonal policy and at ettective trauung metnods 
and could very well be consulted by !nelia's educa
tional planners. 

4. The country now has an enormous glut of man
power at aU levels i!r~m lower graduate to unsluJJea. 
(The shortage may be at the rugher graduate level 
'!Jut since thIs was not within OUr briet we have not 
stuelied it). Consequently industry is able to be 
highly selective in manpower intake and has little It 
any problem of labour relations· It has need of 
supervisory and management skill only becaUSe 0' 
the economic need to keep dOWn labour turnover 
(for conservation of training invesunent) alld to con
trol labour cost. Supervisors and managers did not 
seem to be aware of the meaning or need of super
visory or management education. Some however 
recognized Utat study of communication and liberal 
arts was a necessary part of technical education as 
mucb as the technical subjects since job effectiveness 
at all levels depended as much on human relations 
as tecbnical skill. 

5. Notwithstanding the comments of Item 2 above 
we saw little evidence yet of sophistication of pro
duct, or productiOn method or process. We saw 
good conventional machine tools, oileomatic and 
hydraulic controls and mechanisms, farming by 
conventional foundry or forging or cold working. 
However, computers, controlled-machine tools, elec
tronics (especially transistorized or solid state), job 
transfer machinery, even mecbanical handling, 
control systems, explosive or other sophisticated 
methods for forming or for material removal etc. 
were not in evidence. Fabrication was less used than 
casting or forging. Design for economy of weight 
or for aesthetic reasons did not seem well developed. 
Single or batch production was commoner than mass 
production. The usc of 'plastics and materials bas 
not yet replaced conventional materials presumably 
because such materials have to be imported. .These 
foregoing items are but random suggestions of the 
many areas where engineers of superior quality-at 
both the degree level and the diploma level-are 
needed to put their minds to work on the up-dating 
and qUality improvement of India's industrial pro
cesses products and services to make them more 
"ffcctively compet.tive in world markets and marc 
effective in meeting India's internal neer'. 

Coliege Curricula and Syllabus-Timetables 

There are some exceptions, mainly in the larger 
centres, but broadly syllabuses, curricular content, 
and timetables seem to ·be centrally imposed by state 
officers or committees or university academic boards. 
The teacher seems to have only the job of conveying 
chunks of information to the student so thai he is 
able to sit {or prescribed external' examinations. 
The curricnlum and syllabus content is often can· 
ventional similar to a pass degree courses of early 
1930's in the UK or'a watered down version for the 
diploma. Regardless of the fact that industry seems 
ta be concerned with productiol and sometimes 

modiJication rather th'!,n origination of design, design 
SUOJCCL) rarner man pcoducuon engincc:nng subjects 
preaomma"'. 

We commonly found topics tYPiCal of J~30 sylla
buses, such as tneory of steam, au and gas prime mov_ 
ers ana rotary converters; tnenlllomc v::uvc ClrCWIS be-
109 given lUll treatment aod tun~ allocation. More up 
tQ ."'HHt:l tOpICS and treaUllent.:. were lOUDa generally 
Offi1tt~. to. toe d.!s-a'uvamage of IDe studeIlt wn.n 
respect to his ummate emplOyment and advancement. 
vw· IJl.nlcrvauoLl.S lO.WCC1lC UlClL WU~UUIJtJ1 admiws
trators sWI assume tnat at! students wili have come lJI 

from the villages aod need to be familiarISed WIth 
elemeutary. melal~working and w~od-working, even lJI 

the big ClUes which are full of bicycles, mOlar trans
port, moaern ouuomgs, aod shops tUIl at electncal 
eqwpment and metal and plastic gadgets of all kinds. 
We belteve that the prevailing emphasis on this 
ruelimentary craft training in engineering courses
both degre~ le,vel and eliploma level-represents a 
serious wastage of time which could be sptnt to mucb 
greater advantage on legitimate technical subjects and 
related problem-Salving. We find that it is common 
practice to offer courses of from three to five or more 
years duration, with no provision for any intermediate 
award. Thus, if a student cannot survive the, extre
mely arduous pace he falls away with nothing to show 
for his endeavour. We believe that this matter de
serves study and appropriate corrective action. 

We find that quite generally both industry and 
engineering education institutions at both degree and 
diploma level profess a serious interest in the up
grading of their respective personnel. However, we 
find also that the usual approach to this situation is 
seriously unrealistic and contains inherent characteris
tics which lead inevitably to a low level of achieve
ment of objective. For example we find that 
commonly there is a 48-hour 6 day working week in 
industry and a 42-hour programme of class contact 
in educational institutions. Thus, there seems to be 
no time left for the student to think, to learn, to read, 
to develop a balanced interest in 'people and social 
surroundings, or even to develop a healthy body round 
a healthy mind. Yet both the Degree graduates and 
Diploma graduates are supposedly destined to become 
supervisors and managers who need to get the best. out 
of people, who need to assess demand for products 
and designs and who need to be able to cause people 
to work effectively. 

The worst example met of this was development 01 
a part-time course for Diploma at one of the polytecb
uics visited. The whole of the full-time course had 
been spread over seven years (with no intermediate 
award) reqniriog at least two hours per day seven 
days a week, this on top of a 48-hour working week 
and plus very considerable travelling time. Not 
unnaturally after 3 years of operation the intake of 
120 has dwindled to 55 or less. One wonders what 
possible use to anybody will be the handful if any 
of over-worked students that may emerge after the 
full course, and whether anybody has count.d the 



cost to tIlo llate finances and to public health and 
morale. 
The Malter oj Professional Recognition 

It seems unfortunate that, in the initial eftort tu 
establish an educational programme to produce engL
neering technicians, a bifurcation was establisned in 
the field of enginee.ri!l2 educaHon by the use of the 
concept of "Degree Engineer" to identity the gr.aduate 
of a full engineering college course and "DIploma 
Engineer" to identity the graduate :>f a shoner and 
less sophisticated Polytechnic course. A muco cleal 
distinctIon would have been to designate the Polytech
nic graduate as an "Engineering Technician". 

Several difficulties are inherent in the present system, 
of which the following are examples: 

1. Both the "Engineer" and the "Engineering 
Technician" deserve individual identity and parallel 
recognition as co-participants in the "EngineerinJ; 
Team" concept of modern technical ~pow7r c1~~s!
fication With the present system the Engtneer IS 
confus~d and justly annoyed, and his status is con
fused in the public mind; and the ":r~chnician" auto
matically becomes a second-rate engtneer an~ hence 
in effect a second-class citizen whose status IS much 
in question in the publi~ and professional. mind, and 
in the minds of potential employers. Tht; does. an 
injustice to !be legitimately qua1ified "Engtneeflog 
Technician" . 

2. The practice of using a common faculty to 
teach the Engineering student in an Engineering Col
lege and also to teach the Technician Student in a 
Polytechnic results in damage to one or both groups 
of students and lends strong credence to the general 
belief that the Technician or "Diploma Engineer" is 
notbing but a "Watered-down Engineer". The prac
tice of transferring Engineering college dropouts to 
Polytechnics also contributes a degrading influence. 

The quality and level of instruction should be the 
same for the Techrucian student in a Polytechnic as It 
is for the Engineering student in an Engineering Col
lege BUT the scope and balance of subject matter 
and'the direction of emphasis should be distinctly 
different. Much has been published on this topic and 
hence it will not be enlarged upon here. (See also 
"Teaching Method" in this commentary). 
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However, it is believed that serious study should be 
given to dropping the "Diploma Engineer" designa
tion for the Polytechnic graduate and establishing the 
Polytechnic award as an "Engineering Technician Dip
loma", or some equivalent and accurately descriptive 
nomenclature. The word "Engineering" is used only 
as an adjective of which other examples might be 
"Electrical Engineering Technician", "Mechanical 
Engineering Technician", "Civil Engineering Tech
nician", "Electronics Technician", ''Telecommunica
tions Technician", "Automobile Technician", "Chemi
cal Technician", "Medical Laboratory Technician", 
etc., etc., The same system could be applied to tech
nician education in fields other than engineering, and 
result in some desirable consistency which would help 
in public understanding. 

Recommendations 

1. Industry should be committed to and be respon
sible £Or forecasting its manpower requirements in the 
various categories required in the years ahead. Cor
respondingly, the Engineering Colleges, both Degree 
and Diploma, should progressively become more selec
tive in the quality and quantity of their intake. 

2. At every administrative level, from the areas serv
ed by an individual Polytechnic to the National area 
which is the responsibility of the Ministry of Educa
tion, immediate and continuing effort should be made 
to establish and to maintain a close collabo:ation and 
intimate cooperation between Industry and the edu
cational institutions. Tbe objective of this would be 
to bring about by direct interchange at the operating 
level a better mutual understanding of problems and 
potentialities relative to the competent development 
and effective utilization of qualified technical man
power, and to provide the means for effective joint 
efforts toward better results. This would be to the 
substantial benefit of all concerned-student, graduate, 
faculty, employer, and the community at large local-
ly and nationally. ' 

3. Professional bodies of acknowledged standing 
should deveiop and get public acceptance for stand
ard~ of academic lea:ning, practical ability, and ex
penence for. the praCtising Engineer and for the Tech
DlCIan. ThIs effort should be a ioint <'ne and should 
i,:,clude ind~t~a1ists, technical educators, and profes
SIonalS practislDg In the various engineering fields. 

4. Industry and the professional bodies if apprJpri
ately estabilsnetl, sbou,d be IDvolved ID and commit
ted to arrect and appropriate participation in the estab
l~;:'l.1...L.ll...:nl Ui POll"':it::;, n.~kvam to l.le size ot intake 
selection of students, and the development of training 
progr~es related to and if poss<ble integrated with 
educauon ~u~ncula WHerever such lDtegration is mu
t~ally benefiCIal to all concerned including the students. 
Such bodIes also shouid be encoliraged to provide 
lea.chers and practical projects for educational insti
tutions. 

. 5. A closer collaboration and continuing coordina
tion shOUld be brou~t about promptly among the 
several EngLDeenn2 Colleges and Polytecbrucs e.xlsting 
ill any uran an;a or Odler appropnatc proximity. 
Much benefit could result from faculty interchange of 
~deas, diSCUSSions ?f. common problems, and in many 
IDStances through JOIDt use of specialized facilities, or 
by consohdallon 'Of seJected specialized classes, etc. 

. 6. To provide a critically needed facility for imme
dla~ an~ comll~ulllg CVolUlJonary development of 
Engtne~f1ng Curncula-Degree and Diploma-to keep 
'pace WIth the ever-advancmg technoligies a limited 
number of educational institutions should be selected 
frJm among those already nearest to a desirable. 
.tandard of qualIty and competency. These institu
tions sh.ould be charged with the responsibilities and 
appropnate autonomy for developing appropriate new 
~ourses and modifying or eliminating old ones. Those 
l?stItutlOns shJ~ld have residential facilities and be 
sItuated conveOlently close. to industries which are the 



most forward-thinking in technical development and 
in 'Personnel training. 

7. It should be a requirement that the faculties of 
these institutions should have educational qualification 
at least two years above the standard to whioh they 
will teach, and should bave recent, adequate, and rele
vant industrial experience. It sbould be a require
ment for continuance of service that this experience 
sbould be progressively renewed by continuing research 
and development in association witb industry or by 
frequent periods of industrial employment, or both. 
Facility should be set up for all staff, but particularly 
heads of department, to spend periods abroad either 
in education or in industry. 

8. The Principals of tbese institutions sbould have 
major participation in ~he academic ~overnmcnts of 
colleges of teacher training concerned with pedagogi
cal improvement of technical teacher's. Allowance 
for proper staflin~ etc. should be made and it should 
be required that faculties of those selected institutions, 
including department heads, will attend the teacher-

I training college or institutes on such repetitive sche
dule as may be necessary to achieve top·level qualifi
cations and teaching performance. Also, the princi
pals of these selected Polytechnic institutions should 
be actively concerned witb continuing follow-up 
and assessment of the teaching performance of their 
faculties. Principals should be charged wilh res
ponsibility and authority to make such faculty changes 
as may be required for acbievement of substantial up
grading. 

9. As soon as these selected institution, have clean
ed and up-dated their faculties and correspondingly 
revised their faailities and teaching methods, they 
should be given maximum responsibility and com
mensurate autonomy for devising curricula and sylla
buses, and for establishing and administering me~hods 
and conduct of assessment for an appropriate award. 
These selected institutions not ouly could make early 
and critically needed contributions toward the deve
lopment of better qualified graduates, but als" could 
serve as prototypes toward which other institutions 
might seek to develop in accordance with local condi
tions and circumstances. 

I O. It sbould be borne in mind that the p"duct of 
the educational system will be in responsible controll
Ing positions in industrial development and professional 
activity at a period of 10-15 years after the college 
entry. Thus it is necessary that curricula. syllabuses 
of education, and technical training should be aimed 
at the state of national technology to be expected in 
that advanced period. This requires progressive up
dating and conliinuing assessment of educational pro
grammes and policies. 

11. With specifiC reference to various suegestions 
heard promoting ,general changes, such as "Diversifi
~~tion" or intensified specialintion, or other broal! 
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and general changes, our reaction is strongly Dl gttive. 
As indicated throughout this commentary, we recom
mehd general improvements in methods and quality 
of instruction. Where specific changes are to be 
considered, they should be searchingly evaluated in 
advanced and adopted ouly if circumstances then seem 
to warrant adoption and only if proper anC: "om
petent implementation is firmly established and pro
vided in advance. 

12. With specific reference to the much-discus;ed 
"Sandwich Causes" idea, we strongly recommend 
that such be adopted only after specific study-in
depth at any proposed location conclusively indicates 
feasibility, and then only under the following sevoral 
conditions: 

a. Where there is a relatively high and extensive 
concentration of applicable industries. 

b. Where substantial active support and participa
tion by appropriate industries has been pre-arranged 
well in advance, and definitely committed. 

c. Where the participating industries are commit
ted in advance to furnish properly instructive pro
grammes, and to provide a system and competent per
sonnel for the necessary supervision, instruction, and 
progressive evaluation of each trainee. 

d. Where the institution shall be committed in 
advance to furnish a competent and interested faculty 
member to serve full-time in the plant ,vith each 
group of at most 20 students to act as coordinator. 
counsellor and instructor-and, incidentally to learn 
for ·himself about industrial problems and practices. 

e. Where satisfactory allowances are committed in 
advance by the institution on behalf of both faculty 
member and students to assure a reasonable timetable 
and work-load properly in keeping with effective learn
ing processes and normal social amenities. 

13. Industry has need of craft-oriented technicians. 
This need will increase as the character of Indian In
dustry changes with the increased sophistication ~! 
products and manufacturing processes. Industrialist. 
told Us that they preferred to up-grade their more 
axperienced craftsmen than to employ and train 
polytech graduates. Tohev ""complish this at present 
by in-plant training. It is thOUght that many of the 
present polytechnics would do well to tum their atten
tion to serving and assisting neighboring industry in 
this direction. 

This commentary embraces the substance of what 
we consider to be the more important matters which 
have come to our attention. It is respectfully sub
mitted to the Ministry of Education through Mr. 
Damodaran's Comrruttee in the hope that it may be of 
assistance in the further development and improve
ment of engineering-rela!e<l technical education in 
India. 

Sd./- Sd/-
G. Ross Henninger 

New Delhi, India. 
1 Sth July, 1970. 

:po Houghton 



SECTION II 

FURTHER COMMENTS· 

E. Houghton U.K. 

I would like to begin by expressing my cost cordial 
thanks to the very many people who have made me 
feel so welcome in this country and have taken such 
pains to educate me and faoi\itate my task. Every
where I have been most cordially received and time and 
trouble have not been spared in making me welcome 
and showin2 me far more than I could pJssibly digest. 

In making my contribution, I may be niore often 
critical than offering praise. I do this as I normally 
do in similar assignments as one of Her Majesty's 
Inspectors when I am operating in England and 
Wales, because it should be well understood that I 
seek only to better the whole system I am studying 
and to offer advice to those charged with the responsi
bility for the public service which will enable them 
to identify the problems and arrive at a good solution. 
I trust that the In<fian Government Committee which 
I have served in the last few months will read my 
report in this light. It will be for them to say whe
ther any of my observations are generally true or faIse 
and to make recommendations to Government ac
cordingly. 

In July 1970, G. Ross Henninger and I made a 
joint statement to a meeting of the Special Commit
tee held in Bombay. After that meeting Mr. Hen
ninger left India and I have since made a further study 
in some greater depth at selected centres at the re
quest of the Chairman of the Special Committee, Pr0-
fessor Damodaran and Shri Biman Sen and Shri 
N arasintham of the Ministry of Education and Youth 
Services. After this further study and after longer 
time for careful consideration, I do not feel a need 
to make any amendment to the joint statement on the 
existing situatiOn or the Recommendations Nos. 1-
13 which we then made. This further statement wiII 
be in the nature of an amplification, will introduce 
a few fresh observations and will include as annexure, 
some specific observations on particular topics in res
ponse to the request of the Chairman. 

T propose to make this fur;ther statement under the 
follOwing headings: 

I. Important Steps in Reorganisation 
J. Scaling of Provision 
2. Staff Development and the TITls 

If. Some Further Random Observations 

III. Underlying Causes of DeCects in the System
Incentives and Disincentives 

*Submittcd in September, 19iO. 
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Annexure A Industrial Training Boards in UJ( 

Annexure B Electronics and Telecommunications 

I. Important Steps in Reorganisation 

I make this my first heading in an attempt to iso
late, from a welter of observations and recommenda
tions, the steps which will need. to !Je given fi.rst atten
tion in order to make reorgamsatlon a reality. 

1. Scaling of Provision to assess the size of the task 
and feasibility seems to me an obvious first step and 
it is for this reason that I am perhaps riskin~ repeti
tion. 

I think it is essential for the educational service to 
work with and involve industry in specifying the num
ber and quality of technicians required. Appropriate 
professional bodies should also be concerned in speci
fying quaI.ity. In specifying numbers, some regard 
should be paid to the excess required over and above 
those forecast as required by present industry, i.e. 
those required for national development and expan
sion, for enterpreneurship etc. 

I also think it is important for the educational ser
vice to look realistically at the number of institutions 
required. In a situation where there is an acute short
age of quality staff, it is totannly unrealistic to main
tain full staffs in small institutions remote from the 
industries and bodies of enlightened thought in the ad
vanced disciplines of engineering. It is not necessa:ily 
sugggesica that individual courses should enrol large 
numbers since there is great advantage to be derived 
rrom close contact between a small group of students 
and a well qualified tutor. Pilot courses aTe also better 
if groups aTe small, so that thev are within the capa
city of available placements of laboratory and indust
rial experience. None the less, these advantages dis
appear unless the staff is of high quality and the 
placements are suitable and well organised. Much 
greater benefits derive from having a concentration of 
expertise and facilities on one campus. The more 
important advantages are that expert staff and facili
ties ar~ available to a wider range of COUTses, the liai
son WIth industrial management is simplified and not 
aborted by overloading the management of industries 
with educational contacts; students gain enormously 
from the interohange of ideas with students of other 
disciplines or with students having industrial experi
ence who come back tc? college for updating or post
graduate study. Most Important of all, the expensive 
an~ rare staff such a~ good principals, heads and 
SCDlor I~cturers, the library, laboratories and work
.hops WIth large expensive equipment, can be more 

fuIly loaded. 



If colleges arc to be maintained in small towns 
away from major industries, then they should offer 
courses appropriate to the needs of the local com
munity. Otherwise they take people away from the 
countryside and send them to the major centres, where 
they will become dissatisfied and dissident, since they 
have been ill-prepared for industrial engineering em
ployment. The rural communities need to be en
couraged to prepared progressive young people to 
develop fanning and rural industries on progressive 
lines. Young people who are going to leave the vil
lage for industrial Or commercial life in the cities 
would be much better served by pursuing their edu
cation and training in major centres where they can 
receive high quality education and training and be.
come accustomed to the faster pace of the modem 
industrial or commercial centre. 

2. Staff [kvelopment is I believe. the hinge-pin of 
succcssM reorganisation. 

I think it is a necessary ""sumption that the 
present force of teachers and heads will be called 
upon to implement all the changes in college organi
sation and philosophy, curriculum development and 
teaching method. The task of retraining and develop
ing this force· i. an immense one and priorities will 
need to be settled so that the task can be completed 
to a reasonabl~ time scale. It is not a once and for 
all task, since continuing development and improve
ment will be necessary as or demands on the system 
chan~e and in the interest of continuing improvement 
in efficiency. 

Because of the size of the task and because train
ing is rarely effective without follOW-lip and support 
on the job, I believe that it is a task to be shared 
between many agencies. There is need however to 
have focal points or central units which will act as 
spearheod, for training and which will conserve and 
unify effort so that there is maximum and speedy 
effect. 

I believe tht the Technical Teacher Training Insti
tutes could have a most imoortant and vital role to 
play and could become the focal points or spearheads 
of all training activities. 

To inti ate pro~rammes of staff development and 
traininl!. a stan should be made with principals since 
thev will need to carrv through the reorganisation and 
to he the agency which ensures that teachin!! staff 
follow nrogrammes of training and make use of the;r 
new skills. For this ~eason it is ur.ged that the princi
pals of contributory colleges should have a maior 
share in the academic j!ovemance of colleges of 
teacher trruning or at least should fonn advisory com-
mittees for these colleges. ' 

Since tI,e TTTT, will I,ave such. maior role to nlav 
the direction and ~ovemance of th.,e institutions 
and the staffing and provisioning ,hould be given the 
hi~est priority so that tlCr<onnel of the highest calibre 
avallable are engaged in planning and exocutinl! their 
activities. There is need to co.ordinate the activities 
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of the TTTIs with the activities of external and other 
agencies engaged in staff development so that a 
common purpose is pursued towards maximum and 
speedy effect 

Recommendations 6-9 in the repon I submitted 
jointly with Mr. Henninger proposed the designation 
within each major re!Jion of the country of certain 
ploytechnics to act as centres of excellence, for which 
purpose they should be given a higher standard of 
staff and equipment and a greater measure of freedom 
in respect of curriculum and exanainations. I now 
wish to suggest that the major role of TTTls lies first 
in. assisting these designated ploytechnices to perfrom 
thIS role and secondly in acting as a medium where
by this standard of excellence should set a pattern for 
the others, 

The);' w,?u!d perfrom this work in a variety of ways: 
by mamtammg a cadre of high level specialists who 
woul~ .be available for advice and consultation; by 
organIsmg both long and short in-service courses for 
serving staff in the methodology of technical teaching 
the use of educatJional aids, and in the introductio~ 
o~ new aspects of. teaching. They would pro
VIde the central pomt of reference for curricu
lum d7velopment ~d for the preparation and 
production of teachmg materials il)c1uding books 
teaching aids and equipment ' 

It is observed that in the recent past tI,e TTTI! 
have offered a long course in three parts. That it 
has .been a long course is considered a major disin
centive to .the active participation of the teachers who 
are m~st In need of trainin.~, involving as it does 
sep;rration from the family and extra cost at a time 
when there is the heaviest demand on the family 
bud)!Ct. Moreover, it is seriously doubted whether 
the TTTTs are the best agency to execute two 'If the 
parts .of the present programme-nanaely, (a) the 
updating and advancement of subject knowledge and 
(b) the arrnngement of mdustrial exeperience. The 
TTTTs '."ay. well be the appropriate institutions for 
rese,,!chmg IOta and developing methods of imple
menting these !,a~s (a) and (b) and rould weI! run 
~ourses for pnncIpals and others who are going to 
Implement these parts locally, It is considered 
however, that te~c~ers. undergoin~ these necessarY 
pro£,:ammes. of gammg mdustdal experience and im
proVIng theIr subJect knowledge should not be at
tached to TTTIs for the follOwing reasons: 

(i) In fast mOving technologies such as control 
systems an~ ,electronics nnd in each and 
every speCIalIst technology the TTTTs can
not be expected to have specialist profes
"?rs or the necessary equipment and facili
tIes: T!'e InstJitutes of Technole>gv. some 
engme.en,!/,: colleges and the Ieseareh and 
other In.s!ltutes ~~ch. as CMTr ,hould make 
the major contribution and in some oases 
lI?e teacher can work for the award of a 
,higher degree. 

(ii) Reference will be made later to .he need to 
reduce the, number, of people taking up the 
valuabl~ time of. mdustrbl e .• ecutives and 
pthers m amngmg nnci supervising train-



ing programmes. The matters of arranging 
successful industrial co-operation is very 
dependent on establishing goodwill and per
sonal relationships with executives and 
managements. Too many people ap
proaching managements can destbry good
will and successful co-operation. 

(iii) Much travelling time and cost is wasted to 
the detriment of production time in staff of 
TTTIs arranging and spervising the train
ing of teachers at a distance throughout a 
region. It is suggested that the polytech
nics and colleges will need to have indust
rial liaison officers to arrange and super
vise industries training and that the poly
technics, either singly or in groups, should 
have senior staff allocated to work with the 
TITIs to act as tutors at the polytechnics 
and to follow up and supplement the train
ing given at TTTls. 

By freeing the TITIs from these commitments, 
which have restricted their influence to a relatively 
small number of teachers spread widely over the 
country, we would allow them to =centrate their 
influence in such a way as to have a critical effect on 
a selected number of key institutions, and establish a 
pattern of excellence which could eventually affect 
the country as a whole. 

The TITIs should concentrate on pedagogi;:ill 
training and the development of socialogical and ad
ministrative studies for polytechnic and engineering 
college staff. It is essential that the pedagogical ele
ment should remain technology oriented and all -the 
activities of TITIs should be oriented to the specific 
needs of teachers in technological and sociological 
adult and post school education. 

Wherever teachers are encouraged to use teaching 
aids and materials it should be ensured that these aids 
and materials are readily available in India. If they 
are not available but none the less necessary, then it 
is suggested that the TTTls should take the neces
sary initiatives towards arranging for Je.c1opment and 
manufacture so that this is done at one most econo
mic and speedy centre. 

II. Some Further Random Observations 

There is much concern about student unrest not 
only in India. but all over the world. Unrest a';'ong 
any commumty may be fomcnted but fomentatiun 
cannot be successful in a clear ambience. It is un
likelv ';at human affairs can be so perfectly adminis
tered that complete clarity is even achieved and 
while clarification should be the main aim some 
equally effective counter-fomentation will be' neces
sary. Today's unrest among the young is evidenc" 
of earlier maturity. 

Awareness of social maturity and the need for 
~ood personal management is not seemingly well 
developed in the educational,ystem. . A curriculum 
of uo to 40 hours a week of instruction in almost 
purely technical subjects does not produce an edu
cated man. It can have the opposite etrect of pro-
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ducing an automation who is so dulled by dri11ing 
in technical data that he is unaware of the real 
management issues. Large successful firms in the 
UK who spent considerable effort in developing tech
nical training schemes for craftsmen discovered that 

.. these trainees were still ineffective even in the narrow 
sense of maintaining a high productivity. These 
firms bave now recognised that the greater need is for 
the sociological educollion of their employees. 

To apply the above to tho reorganisation of poly
tecbnic education means that curricula need to be 
revised to devote less time to class and laboratory 
teacbing in technical subjects; thi, implies the need 
for greater effectiveness of. teaching in the reduced 
hours and to allow more time for student corporate 
life and other means llf developing young people as 
whole well-balanced persons able to face not only the 
technical but also the social challenge of indl1strial 
responsibility. It also means a development of aoa
demic staff more aware of their social responsibilities 
and devotion to the development of whole \tudent in
terests and very keenly alive to student thought so 
that at least they can sense and act quickly to eradi
cate root causes of unrest or indiscipline. In the 
Ultimate however one would strive to attain a oondi
tion in whicb unrest or indiscipline did 1I0t arise. It 
is of course essential to this development of staff th3t 
their Own selection and administration should be of 
high order ang that they should be supported in their 
efforts by fuelf governments. 

Lin:"ea with the above, I would want to make an 
observation on what I consider to be a common mis
conception. It is repeatedly said that the diplomate 
of the polytechnic ;s intended and recruited by indus
!rv to become a supervisor. The supervisor's job in 
md,;,stry s:ems to be conceived as one of giving orders 
or mtructlons for work to be done. It seems to be 
overlooked that the givini' of orders is an interaction 
between oe"ons or that the real job of the suoervi
sor is to ll10tivate a group of people to work towards 
a common end. . A man can be a good engineer a 
good technician or a good craftsman or work~an 
without having any of the qualities which make him 
a gr?!,p leader. The selection of leaders with these 
qU~I.tles, education to develop these qualities and 
trammg to perform leadership well or in the use of 
~anagement. tools is Quite separate from the ,e1ec
tlon, educatIon and training of engineers technicians 
or craftsmen. . This need.s to be recogo;'scd and the 
whole struc.tunng and. Imolcme~t~tion of manage
ment selectIOn educatIOn and tramml: wnceived as 
a sep~rate facul!y. .Generally. management and 
superv!sorv. educallon.1S a pos~graduate of a post
a'ppr~elceshlp study, smce matuTltv in 'he iob satlla
tlon IS. a neces~ary entrance requirement. None the 
less, smc~ engmeer,s, technicians and craftsmen are 
members of a workmJ! team and of society and some 
are P"!tential sllpervisors, there is need for liberal 
educaUoo and some study of administration to be a 
Ph art of. all curri. 'J!a and in ,ome courses it may be 
t e majOr part. 

It i~ appropriate here to refer to the .:ommonl 
held ~,ew that part-time courses should be m the sti
r.ent~ oWn tlme. It is most strongly urged that in-



dustry should be persuaded to give release for educa
tion and to recognise that tired people cannot benefit 
from teaching, that free time is leamng time, that it 
is learning that matters not teaching and that furt~er 
education will often replace and be more effectIve 
than works training. Industry would never consider 
asking employees to return to the works outside 
working time in order to receive further troining. 
Moreover, the opportunity to attend evening classes 
at college is only really open to those living within 
easy access of the college. Colleges are often some 
miles away from home and workplace. 
III. UnderlYing Causes of Defects in the System In

centives and Disincentives 
I have left this Section to the end because I lealise 

that it may be the most difficult and intractable of 
solution. Also it enters fields in which I am not 
necessarily expert and th~re could well be larger 
issues involved which over-ride the very narrow view 
which I have taken. 
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However, my further thinking led me to the con
clusion that it was necessary to seek cut the funda
mental underlying causes at defects in the system. 
These defects in the system of technical education 
seem to be already well wown by all concerned with 
the system and after Mr. Henninger and I had pre
pared our joint statement we observed that we h,\d 
come to the same conclusions as other various com
mittees and visiting experts in a period 1961 to the 
present tJime. I have come to the conclusion that fur
ther recommendations and plans for reorganisation 
will be of no avail unless the underlying causes of dis
appointing results attending the efforts of staff, heads of 
departments and principals are recognised and unless 
deterntined efforts are made to eradicate these causes. 
Consequently I have questioned repeatedly at all 
levels i.e. State Directors of Education, Principals, 
Heads of Deparunents, Lecturers. I find that while 
answers vary from state to state as might be expected, . 
it has been presented to me from innumerable reli
able sources that there are well defined disincentives 
in the administration and conditions of employment 
which are truly at the root of most it" not all of the 
defects in the system. I will therefore deal with this· 
question of incentives and disincentives since in edu
cation more perhaps than in any field of human en
deavour-success ultimately depends on the morale 
and conviction of indiwdual teachers and those in 
positions of academic responsibility. It is likely that 
I have not uncovered all the factors and I would sug
gest that a further thorough-going investigation by a 
team of impartial consultants drawn from all the 
Stat~s, of. IDdi".n nationality and unimpeachable pro
feSSional mtegnty would be of inestimable value in 
making a dynamic forward step towards increased 
effectiveness of the system. 

Firstly,. I would define the. system as not only the 
polytec~ruc system of technical education but also 
the Ull:'versities and Engineering Colleges and the 
Industrial Training Institutes. While I have concen
trated on the pOlytechnics since this was the brief 
Of. the Special Committee, I believe it would be a 
IIl1stake to reorganise and ;mprove the polytechnics 
and to leave the engineer and craftsman producin& 

system alone, since on the one hand the standard oi 
the professional engineer should be at least as good 
as that of the technician and likewi&e there is no 
real well-defined inargin between craftsman and the 
range of technidar: employment. All parts of the 
syoto:n can benefit each other and the output of engi
neers, technicians and craftsmen must work as a • 
tearif· 

Some colleges I have visited, and perhaps many 
colleges throughout India, have clearly recognisable 
good staff, equipment, facilities and expertise and 
high potential. Too often however some factor or 
factors is or are preventing the college authorities f.om 
offering a course and an educational qualification 
which is real and significant in terms of the quality 
of engineer required to develop the industry of India 
or engineers who will exercise individual initiative 
towards supplying the community with readily avail
able engineering aids to greater prosperity and well
being. Too many other colleges are content to sink 
further and further behind and do no more than be 
content with going through the motions of enrolling 
students, taking classes, conducting terminal c~ami
nations with seemingly little thou!tht for the value. or 
betterment of the end product. I will now examine 
the possible causes of this in Sections 1-5 below: 

1. My first observation concerns the system of 
colleges affi1iated to universitie., but the same re
marks are applicable to colleges within a state ope
rating a State examination. Taking the affiliated 
college as the example, unless the staff of the college 
have a strong voice in the academic governance of 
the university and even when they have, attempts by 
one college to improve curricula, syllabus content or 
exantination quality are thwarted by other colleges or 
interests who say that the group of collegcs have not 
all the necessary finance Or facilities to make it possi
ble to change. To overcome this problem I would 
like to give a few observations on the operation of 
the Council for National Academic Awands in the 
U.K. I am not suggesting that herein lies a ready 
solution for India-rather 1 suggest that the mode of 
operation should be studied in case an ·Indian solu
tion can be devised from some of the facets. 

In the U.K. the academic independence of univer
sities has been sacred and there was much discussion 
and controversy in the 1950 as to the form of quali
fication to be awarded in colleges in the Local Autho
rity Sector after a technological course at first degree 
level. After a period when the NCTA was set up to 
award a Dip. Tech. and this qualification bad won 
esteem and recognition the NCT A was replaced by 
CNAA which would award first and higher deerees 
not only in technology but also in Arts and Sociolo
gical disciplines (B.Sc., B.A. and Masters and D0c
torates). 

The CNAA bas a charter to' award degrees and 
bas formed a number of .ubject panels. The mem
bership of these panels embraces university staff staff 
from colleges (which award the Council's deg~ces). 
representatiyes from industry and business, and {rom 
the appropriate professional and national educational 
bodies. There is now a clearly recognisable modus 
Operandi. Firstly, the Council has been extremely 



careful that the new penny of its degree "'all be at 
least as valuable (some would say more valuable) 
than the existing degree currency value. ~en the 
necessary financial sanctions have been obtamed, a 
college will put detailed prol?osals to the Council. 
After consideration of Ibe wntten scheme and sup
porting evidence, a visiting panel of t~e CNAA will 
assess in depth whether the academ~c !l~vernance, 
the quality of thinking on the pan ~!. mdlViduai st~ 
members, the accommodation, facilities and eqwp
ment of the institution, the arrangements for assess
ment and external moderatian arc such that the 
course and final assessment of the college can lead 
to the award of the CNAA degree. If the Council 
are satisfied then the college is approved and left to 
operate the course and make aw~ds usually for a 
period of five years. Aiter that tillle the apl?r~val 
will be renewed or withdrawn after a funher SImilar 
investigation by the Council. 

I would repeat that this may not be the solution 
for Iodia and perhaps some other ~ystem s.uch as 
the accreditation scheme of the Amencan Society for 
Engineering Education or some other system would 
be more favourable. The important thiDg is to pro
vide incentive for the elevation of the quality of quali
fication and to give the maximum autoDomy to ';be 
college while retaining adequate control over mam
tenance of minimum standards. It will be Doted that 
in the CNAA system financial coDtrol is exercised by 
the education authorities prior to and concurrently 
with the academic control exercised by the CNAA. 

2. Colleges arc constantly under pressure to ad
mit students according to quite arbitrary and often 
Jow-quality entry requiremeDts; there i. similar pres
sure to promote or give the final award to studeDIS 
who have not made satisfactory atteDdaDce or per
formance. The motivatioD for this pressure is doubt
less to give better opportunity-the result is some
times the opposite since it destroys people and com
mits them to frustratioD. I would illustrate this by 
quoting a senior executive of a large uDdertaking. He 
said, as many other industrialists have said, that they 
were quite content with the quality of intake of gra
duates and diplomates since they carried out their 
own training (he did not say at what cost), after being 
able to select an intake of oDly 5 per ceDt from the 
new graduates and diplomates who applied. No in
dustry could afford to coDsign 95 per ceDt of its pro
duction to the scrap heap. 

The pressures to increas: iDput and _ou~put ",itb-, 
out regard to quality should be firmly reSIsted. 

3 College staffs once employed at assistant lec
ture~ level can normally expect to rise to .seni~r level 
according 10 seniority o~~. ""here selectio~ IS ~ade 
there ;.. sumetimes suspIcion that the selection IS by 
other considerations than mer't. Unless oppo~tuD1-
ties for promotion occur because - the system IS to 
expand (and it is I;'0t thought tha~ it should ~xpand) 
there is littie incentive for ~tall to Improve their teach
ing or develop the college facilities. It is strongly 
recommended that means should be devised for re
cognising good pedormance, .satisfact~ry completi~u 
of teacher training or industnal expenence, work m 
the develoJllDent of teaching 'lr teacbing aids; wo~k 
in the selection and placement of students, work m 
the development of college coroorate life, or in st~
dent guidance. It is suggest .. !" that proDlotion from 
grade to grade should be by selection~ taking account 
of merit on any of the above conSiderations. The 
selection procedure should be beyond suspicion and 
recommended by carefully-appointed committees with 
membership predominantly of educationists and in
dustrialists with experience of personnel management, 
if necessary drawn from areas other than that in 
which the appointment is to be made. 

-4. While it is necessary to retain democratic con
trol of public expenditure, there is need to ensure 
within broad limits oi control, that the authority of 
Drincipais and Heads in academic matters and in 
necessary maintenance of staff or student discipline 

, is not easily over-ridden b"cause, if it is, the whole 
system can be undermin:d to the detriment of con
tinuing effectiveness. 

5. There arc some unfortunate consequence. aris
ing from the separation under diIlerent 1vlinistries of 
the I.T.!s which produ:e craftsmen and the pofytech
lIics which produce teohnic.ians. The margin bet
ween technicians and craftsmen is not easily delined, 
both I.T.Is and polytechnics arc concerned with 
efficiency of instruction, both need cluse relationship 
with industry and busy industrialists do not welcome 
duplication of discussion with outside bodies, the 
polytechnics and !.T.l. ran both benefit from an in
terchange of experties and facilities and for many 
people in engineering there i~ need for natural pro
gression from craft to te~hnician employment. The 
unfortunate consequences of I. T.!. and pOl}1echnic 
separation should be recognised and continual activo 
steps should be take.n to reduce the frictional inter
facc. 



ANI'EXURE A 

Dissertation on tlte operation 0/ Industrial Training 
Boards il'!. the U.K. and their relationship with Tec/mi
cal co/leges-seen from the point 0/ view 0/ relevance 
to India. Prepared at the request of PtafessOr 

Damodaran. 

One should first look at conditions in the United 
Kingdom prior to the passing of the Industrial Train
ing Act in the mid-1960's. From the 1920's and 
earlier, the largest firms, particularly those employing 
engineers, had. established training schemes, had 
training officers at a senior level and operated training 
schools as well as arranging on the job training. 
During World War II there was considerable develop-· 
ment of training facilities, in the services, in civiHan 
industry and under the Ministry of Labour. The 
nationalised industries such as National Coal Board, 
Electricity Boards, had well established training 
schemes. Trainees were recruited from Universities 
and Colleges of Technology, from Schools and also 
adults. 

The professional bodies such as I. Mech. E., I.E.E. 
laid down finn standards for admission to member
ship i.e. a specific period and type of: 

(a) practical workshop experience. 
(b) responsible experience and also. 
(e) a specific educational requirement. 

Technical Colleges offered courses which in the 
1950's were almost entirely day release and post 1960 
increasingly block release or sandwich. Major col
leges divised sandwich courses in conjunction with 
industrv; sometimes the initiative came from an in
dustry in need of particular kinds of engineers. The 
typical technical college in the U.K. will olfer cour
ses in engineering, business studies, construction, 
sciences and perhaps mining, printing, Or textiles ac
cording to t~~ focality. Courses will range in level 
from degree or professional through technician to 
craft or operative. In construction particularly but 
also to an extent in engineering, the craft course at 
the technical college would deal with the how, why 
and method of the craft and leave the apprentice to de
velop skill and speed at work either by organised 
training or by working with skilled men. Many col
leges developed full-time courses at first and second 
year craft level in which both the educational and 
training components were given, the latter in the col
lege workshops. At technician level City and Guilds 
courses were well established in mechanical and elect
rical engineering and the national certificates were 
hecomin~ reco~nised more as a higher technician quali
fication than as a route to professional status. The 
Institutions of Mechanical and Electrical Engineering 
~ad published recommended forms of practical train
m!! for the professional engineer. This was the situ
atIon when the I.T. Art became law. The intention 
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of the Act was to make training provision more uni
versal among the smaller industries as well as the 
bigger and in all industries and commercial situations 
including retail trades, in various textile industries etc. 
The Act empowered Training Boards to be set up, to 
finance themselves by charging a levy on industry, to 
prescribe schemes of training and to pay grant to em
ployers in respect of trainin2 which satisfied the 
Board's requirement. Schemes of training would 
not be approved unless at least the equivalent of one 
day a week release was given for associated further 
education. Boards were set up to administer train
ing in groups of industries according to the Ministry 
of Labour Classification. This meant that for example' 
engineers would be employed in industries which did 
not come under the Engineering Industries Training 
Board and likewise builders and commerical staif 
would be employed by finns coming under the En
gineering Iridustries Training board. It was a~r:ed 
between boards that they would adopt the trammg 
schemes of one of them, e.g. all boards would expect 
mechanical fitters and turners to be trained accord
in~ to the recommendations of the Engineering Iri
dustries Training Board. Boards were fonned over 
the year-the EITB was one of the first and Retail In
dustries, one of the more recent and there are some 
industries for which boards have not yet been formed. 
The E.I.T.B. and the Motor Industries Training 
Board are among those which have developed fastest. 
Each board sets its own levy and grant rate. Some 
boards have got on further than setting schemes ?f 
further education. Taking thtl EITB, however. ,t 
concerned itself at first with setting 6rst year schemes 
of craft training. A general first year scheme was 
adopted for all crafts with the intention that in the 
,"",ond and subseQuent vears training would be given 
in ,nedalist modules e.g. turne.rs, electrical fitters, 
welders. The first year scheme was rocommended 
to he in off-tho-job training workshops either attach
eel to firms or set up bv the board itself or in manv 
cases in technical college workshops. In the latter 
crt~e the colle~~ were more ea~iIv able to give an 
integrated CQursp. of education and training. 

It should be said that the expected rapid expansion 
of demand for college places did not take place be
cause it seemed that major industries had al~eady es
tablished trainin~ schemes and the firms wh.ch were 
not providing training regarded the levy of the board 
as just another tax like selective e!"ploym;nt tax 
which was introduced at about that time, whIch they 
were able, to recover by passing on to their customers. 
None the less, considerable gains have accru~d already 
from implementation of the Act. The SCIence and 
Art of Training is being considerably devc1~ped, there 
is a growing force of training officers and ,"structors 
employed by industry and th; boards .and these are 
required to follow courses 10 Technocal colleges, 



There has developed a rapid and fruitful interchange 
of ideas within the U.K. and with practice abroad 
and the skills of job analysis, devising curricula and 
training are developing rapidly, such that training 
time is bing drastically reduced and the resulting 
greater efficiency will show overall economic as well as 
social benefit. --

The E.LT.B. has only recently published its first re
commendations on "The Training of Technician En
gineers" and work is continning in the Technician 
field. A Report on an in'l.uiry into the employment 
and training of teChnicians-in the engineering industry 
1969 is now being considered by the board and may 
be published shortly. This inquiry was a nationwide 
survey and the findings OCCUpy some 60 pages. The 
Report analyses in some detail where technicians 
work, their age and qualifications and the work they 
do. It should be noted that 'Supervisory activities 
accounted for only 6 per cent of the total time work
ed". 
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To answer the question 'what is the relationship 
between I. T.B.'s and teclmical colleges', it is worth 
noting that the. Technical Trainine; Policy Commit
tee of the E.I.T.B. has some 14 member5 of whom the 
Chairman is Head of Department at a College of Tech
nology and four others are a Principal, an examining 
body officer, and two are H.M.1. (Technical Edu
cation). 

Release to colleges for further education is com
pulsory for the re.:eiprof grant. Many colleges 
conduct full-time training courses for the board. 
Training officers and instructors courses are conduct
ed in colleges. The devising of educational curricula 
to match the board'S fraiiili\g requirements is a matter 
for the educational service and is done by committees 
with a membership predominantly of teachers. The 
integration of training and technical education to 
keep instruction in step means close liaison between 
college and works training staffs. 



ANNEXURE n 
Electoronics and Telecommunications 

I was asked to make observations with particular 
reference to the fields of electronics and telecommu
nications and in the last few weeks I have looked 
more closely into the departments of colleges offer
ing these subjects and also I have visited small and 
major industries in Madhya Pradesh, Andhra Pradesh 
and in Bangalore. 

The present industrial firms who manufacture 
electronic and telecom equipment and components 
in India have -been built up either in collaboration 
with firms abroad or with the Departments of Defence 
or Posts and Telegraphs. In one case a government 
research establishment formed the initial cadre of 
what is now a public undertaking. 

The manpower needs of this type of mannfactur-
ing industry are in the phases of: 

1. Research and Development. 

2. Product development. 

3. Production planning including development of 
production test equipment which in this in
dustry is offen electronic. 

4. Direct production and testing. 

5. Servicing or maintenance. 

Research and development activity is minimal be
cause of the collaboration. It is development of the 
product and of production test equipment which 
needs engineer specialists in electronics and/or tele
communications. On an all India basis there seems 
to be a ready supply of graduates capable of develop
ing this activity and industry seems able to be highly 
selective in recruiting these people. Possihly the 
major employement iil these industries is in produc
tion planning and control of production. It should 
he borne in mind that this is a production engineer 
(sometimes a chemical or process engineer) activity 
rather than requiring specialist electronic engineers. 
None-the-less the production engineers need some 
knowledge of electronics. Bearing in mind the 
wider applications of electronics and for that matter 
other systems such as pneumatics and oileomatics, 
study of system engineering with understanding of 

85 

basic theory is becoming a desirable component of 
all production engineering curricula. 

One of the major firms I visited contemplates a 
five times or more expansion of their activities in the 
next two or three years but after that expect that their 
need of new engineers will fiatten off. This industry 
is hoping that the educational system can assist with 
or take a major part in the training for this expan
sion. While the time scale is too short for a college 
or colleges to acquire staff, develop curricula and run 
a course (and if they did so, the demand would dis
appear after or hefore the first output), advantage 
might be taken of iliis wish of industry to establish 
training schemes -in co-operation with the colleges so 
as to liuild up eXEertise and capability for future 
wider needs. 

At the present scale of production, the manufactu
rers seem able to look after the servicing of their 
equipment by setting up their own agencies in the 
major regional centres, or !hey supply equipment to 
users such as defence, posts and telegraphs who have 
their own trained servicing personnel. At some later 
stage when more equipment is produced for the public 
at large, there will be need to anticipate the need for 
servicing tchnicians and mechanics. 

I should complete this annexure by referring as I 
did in my joint statement with Mr. Henninger to the 
need for college courses to be up dated, oriented 
towards the transistor and other solid-state-devices. for 
more laboratories to be equipped on a self-made basis 
with circuit boards. Some departments are making 
good progress in thiS direction but there everywhere 
seems to be need. of a low priced oscilloscope so that 
this valuable teaching aid can be available in quantity 
almost on the same scale as the universal test meter. 

In the field of electronics more than any other, be
caUSe of the rapid developments in technology, there 
is need for teachers and practising engineers to be 
oJntinually updating their knowledge and it is suggested 
that due provision and alfowance should he made for 
this especially in the colleges which may have only 
one teacher working in isolation in this field. An 
appropriate engineering college or Institute of Tech
nology working in collaboration with spechlists ill 
industry could usefully run frequent courses on an all 
India basis. 



SECTION IIi 

Suggestions concerning Polytechnic Education in India 
Prof. W. D. Korz, West Germany. 

Introduction 

As other foreign advisers, I was given the oppor
tunity to visit institutes of technical education, indus
tries, and other !:Jodies to inform myself about the 
present conditions of technicians' education. Du)ing 
six weeks of travel I was in Delhi, Calcutta, Bomoay, 
Coimbatore, Bangalore, Madras and Hyderabad 
where I saw various kinds of institutions and indust
ries and talked with representatives of Government, 
principals, staff members, students, former students, 
industrialists, and others who are concerned in the 
education of technicians. To all of them I wish to 
express my thanks for their friendly help, and espe
cially to Prof. G.R. Damodaran for his careful guid
ance. 

Contents 

1. Education of Technicians Germany-India. 

1.1. Job Description, Routes of Education. 

1.2. Comparison. 

2. Critique of Indian System. 

3. Suggestions. 

3.1. Structure of Polytechnics. 

3.1.1 Rules common for all Polytechnics. 

3.1.1.1. Duration of Courses including Industrial 
Practice. 

3.1.1.2. Previous Education of Students (App.) 

3.1.1.3. Procedure of Examinations. 

3.1.1.4. Previous Education and Industrial Ex
perience of Teachers (App.) 

3.1.1.5. Procedure in Engaging Staff-Membe~< 
(App.) 

3.1.1.6. Teaching Obligation, Size of Class.> 
(App.) 

3.1.1.7. Salaries. 

3.1.1.8. Qualifying Period, Rules of Transfer etc . 

• Submitted in December 1970. 
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3.1.2. To be initiated by Institute, Approval of 
Ministry necessary .. 

3.1.2.1. Curricula, Establishment and Abolition of 
Courses (App.). 

3.1.2.2. Placement of Industries Practice. 

3.1.2.3. Engagement of Staff-Members (App.) 

3.1.2.4. Purchase of Equipment, etc. 

3.1.3. To be settled by Institutes autonomously. 

3.1.3.1. Admission Criteria (App.). 

3.1.3.2. Syllabi (App.). 

3.1.3.3. Examinations. 

3.1.3.4. Organisation of Labs & Utilisation of 
Equipment (App.) etc. 

3.2. FaCUlty Development (App.). 

3.3. Collaboration with Industry. 

3.4 Motivation. 

3.5. Institutes in Rural Areas. 

3.6. Role of TTTI's (App.). 

3.7. Short-term-Long-term Measures. 

I. Education of Technicians Germany-India 

1.1. Job-Description, Routes of Education 

I take for granted that the reader is familiar with 
what in India is understood by tire word technician. 
In Western Europe and in the United States the jobs 
of technicians do not include-in contrast to India
the duties of supervisors and foremen. The German 
routes of education leading to technicianS, in the in
dian sense of the word, are shown in Chart I. It 
must be mentioned that in spite of the schematical 
similar.ity between the Indian route of education and 
the three left column of the German routes leading 
to "Ingenieur (graduiert)" the jobs obtained are mostly 
different. Only a small share of those who become 



"Ingenieur (graduiert)" get jobs as technicians. Most 
of them share the field of professional work with 

.. 
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"?iploma-!ngenieuren" the German species of profes
sional engmeers . 
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1.2. Comparison 

I VACATIONAL SCHOOL. 

2' TECHNICIANS' SCHOOL 

3 ~OREMANS' CouRSE 
4 FOREMAN 

CHART I 

Levels: In Germany, there are tnree kmds of tech
nicians (again on the hasis of the Indian term): 

"Meister" (supervisors) have the greatest practi
cal (8.5 years) and the lowest theoretical 
(1 year) background. 

"Techniker" have less practical (5.5 years) but 
more theoretical (1.5. years) background. 

5 SCHOOL. OF ENGINEERING 

6 HIGt:tER seCONDARy SCHOOL 
7 SECONDARY SCHOOL 
e GRADUATED ENGINEER 

~ APPRENTiceSHIP 

~ EMPLOYMENT IN INDUST~Y 

"lng. (grad.)" have the highest theoretical (3 
years) and the lowest practical (2-3.5 
years) background. 

Degree of diversification: There might be about 60 
different branches at each "'vel in Germany. In 
India, the total might be 30. Thus the ratio of 
diversification is about 180: 30. 

Placement of industrial practice: Industrial practice 
as a part of technician training occurs before theore-



tical schooling in all cases in Germany, and in India, 
in-between (sandwich) or after, or, due to present 
di/liculties, not at all. 

2. Critique of Indian System 

There is littie to be added to what one can readily 
gather at present about the shortcomings deficiencies, 
and drawback of the present system. Therefore a 
brief description of the main aspects might do. Al
though the German system is far from being ideal it 
avoids to a great ex1ent the weaknesses of the Indian 
system. Therefore a comparison of the German and 
Indian systems is used here for demonstration. The 
comparison suggests that students in India have less 
motivation because they do not know beforehand 
where the road that they are taking will lead. They 
have less up.derstanding, especially in practical sub
jects, because they ouly vaguely conceive what 
their teacher is talking about. They are too young 
(19) at the beginning of their professional career 
when they are expected to be supervisors and they have 
too littie practical skill. These latter factors render 
them unsuitable to supervise skilled workers who are 
superior to them both -in age and in skill. The teach
ers have very littie or no practical experience. They 
have to teach according to a prscribed syllabus whe
ther this syllabus makes sense or not in any particular 
situation. They have to prepare their student for 
external examinations and consequently the most suc
cessful teacher is the one who has the greatest ex
perience with examination questions. They cannot 
collaborate with industry because industry hardly 
accepts them as part!lers. The inefficiency of teach
in~ .desc~bed above is partly due to the present -ad
mlIDstrativeiy structure of polytechnics. 

3. Suggestions. 

3.1. Structure of Polytechnics. 
The structure suggested is _ in a large measure evi

dent from the page "amtents" itself, the followIng 
paragraphs being the respective interpretations. 
~ 

3.1.1. Rules Common for AlI Polytechnics. 
3.1.1.1. Duration of Courses including Industrial 

Practice. 
~e total duration ?f cOur~es should be 4 years in

cludmg one year of mdustrial practice. The place
ment of the latter should be adapted to local condi
tions (see 3.1.2.2.). 

3.1.1.2. Previous Education of Students (App.) 
The previous education of students should last 12 

years as far as minimmn conditions are concerned 
(see 3.1:3.1.). At a later date the conditions for ad
mission should include one year of industrial appre
nticeship but only after the placement as suggested 
under 3.1.1:r. has come into vogue. 

3.1.1.3. Procedure of Examinations. 
There should be only internal examinations. Ex

ternally imposed Rules and Regulations should be 
confined to pr?Cedure (pass criteria, ~g, duration, 
observers adml~ted etc.). The questions, practical 
problems, prOJects etc. forming the examination 
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should depend on the syllabus actuilly taught (see 
3.1.3.2.). The marks awarded should be composed of 
results of continuous evaluation and the final exami
nation. 

3.1.1.4. Previous Education and Industrial Expe
rience of Teachers {App.} 

Minimum: Bachelors degree plus three years of 
industrial experience of Diploma plus six years of 
industrial experience (see 3.1.2.3.). 

• 3.1.1.5. Procedure for Engaging StafI-Members 
(App.). 

Every Institute should be entitled to select and 
employ a certain number of staff-members (teach
ers, adn:UiJiS\j'ative officials, librarian, physical di
rector etc.). Applicants for first employment as 
teachers should be required to pass an oral-cum-Iec
ture and colloquim test given by the teaching stair 
of the institute After engagement all teachers should 
be required to attend a course of pedagogical prepa
ration at the TTTI (see 3.6). Also in the case of 
promotions and appointments to higher - posts the 
staff should have the right to nominate the candidate. 

3.1.1.6. Teaching Obligations, Size of Classes {App.} 

The number of class hours a teacher has to take 
per week should be low enough to allow for due 
preparation of instruction (about 20 units of 45-
50 minutes each). The size of classes should be 
limited so that careful evaluation is possible (about 
35 students per class). 

3.1.1.7. Salaries 

Teachers' salaries should be high enough to attract 
e"perts from industry to teaching jobs {see 3.1.1.4}. 

3.1.1.8. Qualifying Period. Rules of Transfer. 

Among other things the attraction of the teaching 
profession lies in security and independence. There
fore the period of probation should be limited to one 
year and transfers should be admissible only under 
certain conditions. 

3.1.2 .. ~ctions to be initiated by Institutes, approval 
of MmIStry necessary j; 

3.1.2.1. Curnicula, Establishment and Abolition of 
Courses {App.} 

Changes of curricula should be allowed whenever 
there are sufficient and important reasons to change 
them. Moreover there are some courses for which 
~e present demand is minimal (Civil Engineering 
10 some places) while in some other courses the 
present uniformity in syllabus {by way of level or 
cont~I?t.or. both} is not suitable for all places (too 
a~bltlous m rural areas, too little specialized in indus
tna! areas). Recently some selected polytechnics 
hav~ been given some autonomy to develop their 
CUrrIcula ~emselves. This is all right as far as these 
polytechDlCS are concerned, but they should not be 
ma~e models for other polytechnics because institutes 
whIch are less favoured and less affiuent and those 



situated in smaller cities, with less industry around, 
cannot copy these models. These should develop 
their own curricula suitable to their own conditions. 
In most cases, a modification of syllabi will do (see 
3.1.3.2). Establishment of new courses and mainte-
3.1.3.2.}. Establishment of new courses on the ful
filment of several criteria viz. Intake expected in the 

. long run. 

Jobs available in the long run. 

Attitude and potential of industry to employ 
apprentices etc. 

I have seen some excellent examples of curriculum 
'planning in cooperation with industry on the basis of 
local conditions. Greater variety is not necessarily 
synonymous with greater specialisation which may 
lead to unemployment. Above all, it should mean 
variety in subject groupings and levels. Hence ex
ternal examinations will be nearly impossible (see 
3.1.3.3.). I believe, however, that the lack of admi
nistrative control implied in the ab~lition of external 
examinations will be compensated by the control 
which will be exercised by the success or failure of 
the institutions themselves. This will work to some 
degree by itself as soon as institutes suffering from 
small admission figures and unemployment of their 
turnouts are allowed to shrink and prospering ones 
allowed to grow. As far as the existing practice is 
concerned there is little use in controlling a so-called 
level as long as this level is not determined by indus
trial needs. 

Regarding the present courses in Civil Engineering 
I learned that nearly all diploma holders apply for 
employment by government, whilst private industries 
have little need for civil engineering technicians. I 
believe that they would have demand if it is stipulated 
that the drawings presented for approval must fulfil 
the standards of technical draWings and that the erec
tion of building. must be supervised continuously by 
the private firms themselve.. Of course, also in 
Civil Engineering a technician must have had indus
trial practice. which means that he must have worked 
on the building site himself. 

3.1.2.2. Placement of Industrial Practice. 

Indust practice can be placed before, in-between, 
and after theoretical studies. 

Placement before has the following advantages: 

A part of the in-plant training can be the same as 
given to those who are going to become skilled 
workers. It can replace training in manual skills at 
school. No close reTation is necessary in this case 
between practice and theoretical schooling. 

It can be combined with the pre-entry industrial 
practice suggested under 3.1.1.2. 

Motivation and understanding during period of the 
theoretical studies will become better as a conse
quence. 

Placement in-between (sandwich) might be ideal 
where collaboration betWeen industry and polytechnic 
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is so close that industrial practice can be adapted to 
the actual level of theoretical schooling. Where this 
is not possible we bave a pseudo-sandwich before us 
which, I feel, is not worth the effor!. 

Placement after allows a higher degree of specia
lisation than can be offered by the polytechnic. 
Vocational adjustment, however, is a duty which 
industry has to take over. Also here the programme 
of training must be harmonized with the foregoing 
theoretical course, and it should include project work. 

The question which of these systems can be imple
mented effectively depends on local conditions and 
since all of them have advantages and disadvantages 
the choice should be left to the institutes instead of 
all institutes following a uniform arrangement. 
Migration of students between institutes will be com
plicated when varieties <if this kind are permitted, but 
as long as the migration rate is as today (about 1 
pet cent as I have heard) this should not be consi
dered a problem. , 
3.1.2.3. Engagement of Staff-Members (App.) 

The procedure has been described under 3.1.1.5. 
In comparison to the present practice a vacant post 
can be filled quicker under the proposed procedure 
and a new staff-member is more likely to have the 
appreciation of his colleagues. Moreover there will 
be a better chance to get experts. suitable for the 
posts. • 

3.1.2.4. Purchase of Equipment. 

If there are different courses and different syllabi 
(see 3.1.2.1. and 3.1.3.2.) the equipment can no 
longer be uniform. Henceforth it should be up to 
the heads of laboratories and their principal to deter
mine their requirements and to apply for purchasing 
the necessary equipment. 

3.1.3. To be settled by Institutes Autonomously. 

3.1.3.1. Ad~ission Criteria. 

Today, if there are more applicants than places 
the choice is normally made automatically by the 
number of marks the students have obtained e2rlier. 
The quality of foregoing schooling might, however, 
be different though the marks may be similar. There
fore the institutes should be allowed to determine 
their own criteria for admission which. o~ course, 
must not interfere with the minimum standard pres
cribed (see 3.1.1.2). Preference should henceforth 
be given to applicants who have had earlier industrial 
practice. This could be a means of transition ,0 the 
final status recommended under 3.1.1.2. 

3.1.3.2. Syllabi (App.) (see also 3.1.2.1). 

The present syllabi. compulsory for all polytech
nics, are unable to bring about equal levels at 
different institutes, even if this is desired. They 
cannot meet special demands on the one hand and 
On the other are likely to be overloaded and outdated. 
(The author of a syllabus to be used by different 
institutes cannot take the risk that somethina is mis
sing). The teaclter is forced by means otexternal 



examinations to follow tfiese syllabi and, even if he 
bad time to spare, he cannot introduce a new chapter 
because students would consider that a luxury. 
There is no objection if the syllabi are worked out 
by special bodies (as has been done in the past) as 
pan of curriculum planning. They should, however 
serve only as guides. A teacher should be allowed 
to modify these syllabi whenever he thinks it useful 
for the purpose of modernisation or job adaptation. 
This is not possible until the examination system is 
changed. 

3.1.3.3. Examinations. 

All examinations should be internal. By this 
means the teaclier is to a certain degree independent 
and only then can he teach his students how to work 
independently. There is less danger that examination 
questions are repeated because the questions can be 
((,elated immediately to what has been taught or dis
cussed before which is liKelv to be a little different 
each year. Moreover there will be a wider range
of examination methods. It will be possible now to 
do real design work and not merely drawing (design 
can neved be evaluated in external examinations). 
A teacher who is independent and responsible for 
his own teaching, is likely to be highly respected by 
his students and will contribute a /!feat deal to their 
motivation. It will not however be possible to get 
such teachers except unaer certain conditions. Some 
suggestions in this regard are given under 3.1.2.3. 
and 3.2. Incidentally however, there will never be 
teachers like that until they are given opportunities 
to be so. I often heard that the teachers would not 
;have the necessary integrity; but at present because 
of the limitations imposed by their own inadequate 
professional experience. uniform syllabi and external 
examination system they are neither called upon nor 
in a pooition to display any integrity. 

3.1.3.4. Organisation-of Labouratories and Utilisa
tion of Equipment (App.). 

Analogously to the framing of syllabi, the organi
sation of laboratories and the method of evaluation 
of laboratory work should be left to the head of a 
laboratory. Moreover there should be no restrictions 
regarding the use of equipment for industrial purposes 
(test, research, and fabrication of specials set-ups) 
as long as this does not interfere with teaching (see 
3.3). 

3.2. F~culty Development' (App.) 

This para refers mainly to the present teaching 
staff. This is so because the percentage share of 
new teacher~ engaged under conditions described 
under 3.1.1.4. and 3.1.2.3. will not rise immediately 
but very slowly. There are recommendations how to 
get rid of "bad teachers" by inquisitory measures. 
But struggle for survival is, as I think, no! a good 
basis for facultv improvement. My suggestIOns are: 
Engagement of new teachers un.der condi.tions as 
mentioned above including much hIgher salanes. The 
present teachers can obtain salaries , of equal s.izc 
after fulfilling certain conditions such as underg!lmg 
industrial practice auring summer vacations, partici-
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pation in pedagogical courses, Summer School 
Courses, Degree Courses, obtai~ing credits in curri-

o culum development etc. All thIS should be the sub
ject of a special scheme to define what is suitable for 
teaching different subjects and how far each is counted 
for salary increase. By this means the rest of the 
teachers, who do not make use of the opportunities, 
will be drained off automatically. 

3.3, Collaboration with Industry. 

Every polytechnic should establish an advisory 
council composed of the principal, members of the 
teaching staff and representatives of industry in order 
to discuss and to settle all questions of mutual inte
rest, viz., placement of industrial practice in the 
curriculum, contents of industrial practice, and places 
for apprentices; (Since it is unlikely that industry will 
offer enough places. an amendment to the Apprentice 
Act might be necessary as proposed by Shri L. S. 
Chandrakant in "Polytechnic Education in Jndia"). 

Curriculum development and adaptation of present 
curricula to industrial needs (participation of iormcr 
students); Lectures and courses held by experts from 
industry or teachers of institute; 

Industrial problems of research, development, and 
testing to be solved by teachers. (This is possiele 
after they have had industrial experience); 

Places for industrial practice durine vacations for 
students and lecturers; 

Visits to industrial firms; 

Supply of printed matter (catalogue etc.) for 
students and teachers; 

Grants of money and equipment. (machine tools, 
testing equipment, computers etc.); 

SchOlarships for students and teachers. 

This list may appear rather optimjstic comp-ared 
with the present reality, but collaboration will im
prove as soon as there are more teachers who have 
been experts in industry earlier. 

3.4. Motivation 

It might be useful if in the last years of preparatory 
schools the boys and girls get some instructions about 
Jndia's tasks and ,problems of social and industrial 
development.· Other sources of motivation are in
dustrial work or training before theoretical studies 
and, fast but not least, teachers who have :1 mot;"a
tion themselves. However, the main source of moti
vation is the reputation 11 diploma holder enjoys and 
the salary he gets. The motivation of teachers has 
partly to do with the way they become teachers (see 
3,1.1.41. As long as the period of industrial expe
rience of three to six years is not merely an appren
ticeship but a period of successful career, applicants 
for teaching positions will normally have an inclina
tion for teaching. 



3.5. Institutes in Rural Areas 

There are many polytechnics in which the admis
sions went down to very low figures. For instance 
in Mysore State one third of the institutes have less 
than 30 per cent admissions compared to capacity 
On the other hand there are many institutes having 
admission figures between 90 per cent and 100 per 
cent of capacity. The /irst group belongs to rural 
areas; the second to urban areas. 

That means that the low admission trends are not 
only brought about by the present economical situa
tion. The main reason is the location of these 
institutes in areas where they have little basis to exist 
and there should be no compunction about closing 
down some of them. The majority of the rest should 
be required to thoroughly modify and reorient their 
courses in keeping with local needs. (The statI
members have plenty of time for curriculum research 
at present when admissions are so low). At any rate 
there will be a great capacity to spare b~th in facili
ties and in staff. Partly this could be used to estab
lish new courses in the field of agriculture. The 
levels and contents of these courses will have to be 
very different in different locations. There are areas 
where the degree of mechanisation is so low that a 
stan can only be made by some Peace Corps approach 
in order to create a demand of skilled labour and 
machinery in the future.. In some areas there is a 
certain demand for distribution commissioning and 
maintenance of small size mllchinery like power tillers 
and pump sets and there are also other areas where 
there is a demand for distribution and maintenance of 
heavy equipment such as tractors and accessories. 

A curriculum cannot always be planned after exist
ing manpower demands (in area where there is no 
technical manpower demand). In such cases it will 
be necessary to establish at first a programme for 
agricultural development and mechanisation. It 
should be up to the local authorities of the Ministry 
of Agriculture to develop curricnla according to local 
needs. In most cases the diploma level will be too 
high and instead the IT! level might be more suitable. 
Analogously, eourses for Fishery could be established. 
A programme of this kind might help to prevent a 
part of the rural intelligentsia from emigrating to the 
big citiei. 

3.6. Role of TITl's (App.) 

The present programme of TITl's is surely useful 
(upgrading courses, -teaching pedagogy, development 
of educational aids) but it might be m!Uly decades 
until all teachers have attended these courses. The 
TTTl's should withdraw from upgrading courses and 
leave t'lis field to the nT's and industry. Instead 
they should concentrate upon the latter items. In 
addition pedagogy should include instruction about 
how to plan, conduct ~md evaluate examinations (see 
3.1.3.3). New teachers should attend a rather short 
course (about a quarter of a year) to get familiar with 
basic ideas (see 3.1.1.5). Those who 3!"e already 
teaching may choose between attendance 9t the 
same course of participation in an equivalent cor
respondence course (see 3.2). By no means should 
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performance at this course play a dominant role in 
the appointment of new !eachers. A teacher who is 
competent in his technical or scientific fields, that is 
someone who knows what to teach, is normally able 
to find a way how to teach. And generally he will 
be more successful by teaching in his own style than 
by adopting some so-called scientific method. Within 
the frame of autonomy as described earlier a centre 
for clearing and exchange of curricula and syllabi will 
be necessary. Perhaps the TTl's can take over this 
taik. 

3.7. Short-Term Long-Term Measures 

The reorganisation could be started after a short 
period of preparation if responsibilities and powers are 
delegated successively to a lower level as described 
above. "Successively" refe~ to both sequence of 
measures and sequence of institutes. The introduc
tion of industrial apprenticeship after the issuance of 
an amendment to the Apprentice Act is likely to take 
the longest period of time and should mark the end 
of the transition period. Institutes which, after a due 
period after the issuance of the act, do not succeed 
in getting the necessary training places for their 
students, may not have the necessary basis for exist
ence. There are, of course, some aspects such as 
faculty development and collaboration with industry 
to the full extent where no limitation can be set on 
the transition period. 

The success of a reorganisation, as outlined above, 
will depend not only on the enunciation of policy, 
delegation of powers and autonomy, and enactment 
of legislation but also on understanding, acceptance, 
interpretation, and implementation of the spirit behind 
the proposals. The priricipals hold the key positions 
and success can only be achieved if they are convinced 
by and are enthusiastic about the plan for reorgani
sation, and are ready to ensure that the delegated 
authority and autonomy are exercised. 
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APPENDIX 3.1.1.2 

Previous Education of Students 

The following reasons favour the extension of the 
preceding school course to 12 years: 

1. Complaints by almost all people concerned 
with technical education about the short
comings of the present school education. 

2. Too low an age presently at the start of the 
professional career (19 years now). 

3. A comparison with technician education in 
. other countries. 



A comparison Wit!! tne technician training in the 
U.S.A. and the countries of Western Europe' shows 
a sohool education period between 9 to 13 years in 
those countries against the 11 years prevalent in 
lodia at the moment which would seem to be a good 
median value. However, if one considers the spe
cial situation of present day India, this 11 years 
period does not appear to be sufficient. In order to 
illustrate this point a comparison should be made 
between "Techniker" and "Ing. (grad.)" (See 1.1.) 
on the one hand and the Indian Technician on the 
other. Indeed, the previous schooling of the "Tech
niker" is 9 years (it is proposed to raise this to 10 
years), but it should be remembered that most of 
the people who attend the "Techniker" course are 
already specialists in the same field in which they are 
seeking education. This is not valid for the Tech
nicians in India. since, :flor various reasons, educa
tion here cannot be so specialised. In addition there 
is hardly any problem of communication in Germany 
Even if the ability of "Techniker" to express them
selves in their mother tongoe is not high, it is accept
able through the narrowness of their fields of 
specialisation. 

In India the lesser degree of specialisation brings, 
with it the need for a larger technical vocabulary for 
the technician. This apart, there is the further 
dell1lll!.d that he should have a good command of at
least two languages: English, in order to understand 
his supenors and to be able to read technical litera
ture and Regional languages (Hindi, Tamil etc.) in 
order to make himself understandable to his subordi
nates. It can happen very often that tbe technician's 
mother tongue is not <;me of the main Indian languages, 
and as a result both th"e languages mentioned above 
become "foreign languages" for bim, One sbould 
further take into account that the number of scbool 
years are to be valued by different standards, depen
ding upon whether schooling starts at the age of 5. 
6 or 7. Schooling at the age of 5 serves rn~re to get 
the child acclimatised to the school rather than to 
acquire knowledge. In all the countries of Western 
Europe and in the U.S.A. schooling begins with the 
age of 6 or 7 years. 

The ouly exception is the U.K. where it is 5 years. 
While making this comparison one should moreover 
keep in mind that in the above mentioned countri.s 
a major proportion of the ohildren grow up in tecbni
cally more developed surroundings, whicb contribut~ 
towards acclimatisation to industry and towards 
better grasp of tecbnical contents at the scbool. 

On the above considerations and on the basis of 
9 years of scbooling for tbe German "Techniker" 

(which even there is a poor minimum) the require
ments of previous schooling iri the case of Indian 
students could be worked out as below: 

Previous ~cbo(\ljng as in the case of Ger
man "Techniker" 

Add/or: 
(0 The earller start of ~choolin8 

(ia") One or two ~CForeign language~" • 

(iii) Influence of environments 

Civ) Degree of specialisation 

TOTAL 

9 yean:. 

o' S years 

l'S yearp; 

o· S years 

o' S years 

I2 year!= 

For u Ing.(gradY' the cODsideratiom are simHar: 

Previous schooling 
Addfor: 

The- earlier start of !=chooling . 

One or two c'foreign JanguBJ!('s" 

Influence of environments' 

TOTAL 

10 years. 

o· S yeorF 

l' S yeOrF 

• o· S )'eaTS. 

. u'syean: 

It sbould be understood that sucb a "calCUlation" 
is only a frame-work for thinking. Since, however, 
the allowances made above tend to the lower lintit, 
the result of 12 years of schooling arrived at is likely 
to represent more a minimum rather than the ideal. 
To allow for a still longer period does not seem 
realistic at present. 

The age of the "Technician" would amount (0 

5 + 12 +4=21 years if the suggestions made in this 
report are accepted. 

Adding one more year for industrial practice prior 
to entry into. the Polytechnics (See 3.1.1.2) the age 
amounts to 5+12+1+4=22 years. 

APPENDIX 3.1.1.4 
; 

PreviOUS Education and Industrial Experience of 
Teachers 

The qualifications necessary for the teaching staff 
should not be centrally and generally fixed except for 
the specification of the necessary minimum require
ments. The necessary qualifications should be 
related to the main subject whicb the teacher is ex
pected to teacb. 

" .. In the basic science subjects (Physics, Chemistry, 
Mathematics etc.) a necessary condition is the scienti
fic ability of the teacher. These subjects are not in
dustrial application oriented, but prcpare the student 
for subjects which are oriented towards such applica
tion. However, ;t is to be expected of the teachers of 
these basic science subjects that they haqe an idea of 
wbat is finally ~xp~cted of the, technician. when he goes 
out of the Institution. It WOUld be certalDly easier for 
the teacher to have thia background, if he himself has 
had experience of practical nature. Tbis will enable 
-him" to know," at least in his field, how great the gap 
between the scienliific activity within the walls of the 

• See~'Descrjption of Systems of Engineering Education in J;USEC and OBCO Countries"" Paris 1964. 



University and the demands in actual practice olltside 
is One should not exempt even a Masters Degree 
h~lder from the requirements . regardi~g. Industrial! 
Practical experience (Suggesuon: mmmlUm three 
years). . 

In those subjects which have a direct beanng on 
the later professional activity (like Material Tech
nology, Strength of Materials, Design, ~aterial 
Handling, Production Technology, I~dustnal "nd 
Labour Management etc.) the emphaSIS should be 
on the knowledge of practice. Depending upon the 
nature and demands of the individual subjects one 
might admit in certain cases people with lesser educa
tional qualification if it is adequately compensated 
by greater practical experience (Suggestion. A Dip
loma holder with a minimum of six years industrial 
experience). , 

One should; llowever, keep in mind that the above 
minimum requirements cannot alone guaralltee the 
quality of teachers. It is definitely not desirable that 
persons who want to try their luck in the field of 
teaching after a few unsuccessful years in Indll$try 
should be engaged as teachers. Only if a perscn 
applying for a teaching iob is working.!n Industry 
with success will there be a good prohablhty that thIS 
person has an inclination for teaching and is not 
merely trying to get an advantageous j?b. M~~tly 
this inclination to teach is matched WIth abdtty. 
However, the applicants belonging to this category 
will be prompted to do so only when they are offered 
a proper remuneration. 

APPENDIX 3.1.1.5 
Procedure in Engaging Staff Members 
APPENDIX 3.1.2.3 
Engagement of Staff Members 

The selection for the appointment of a teacher 
should be made by the teaching staff of an institution. 
I would like to recommend in this context a proce
dure which has proved its worth in many Ingenieurs
chulen in Germany (See 1.1 ). The applicant 
delivers a lecture relating to his field of studv, the 
title and contents of which are left for !tim to decide. 
The level of the talk should be so chosen that it cor
responds to the level of his audience, namel.V the 
teachers. A discussion follows on matter relatm2 to 
the subject and the person under - discussion. ~he 
ensuing voting is done separate~v under the VIew 
points of subjects, pedagogical aptitude and pers?na
lity aspects. The relative standing of the vanons 
applicants is listed by comparin2 the results of these 
votings. If a candidate is accented. he ,hould under
go a preparatory course in .. TTT~. which ~hould ':'e 
more of informatory nature (speCIally conSIdered m 
3.6). 

It should be borne in mind that the fear that one 
could fail in a test conducted purelv on pedagogical 
standards. could prevent specially qualified experts 
from applying for these posts. 
APPENDIX 3.1.1.6 
Teaching Obligation, Size of Classes 

Both the figures for teaohing load (rec.ommended: 
20 periods per week each of 45 to 50 mmutes dura
tion) and for the maximum class strength (35 stn
dents) are average values based on the experience ;n _ , 
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Germany. 
It is not possible to avoid the difficulty that this 

prescribed teaching load is too sma'll for the takc-it
easy-teacher and too big for the industrious and 
conscientious teachers. In addition it lies in the nature 
of the different subjects taught, that the demands made 
of a teacher in respect of preparation for the class 
and the evaluation of the students' effort are different. 
One could compensate for the latter by adding a 
certain number of periods for preparation and 
evaluation to the actual number of class hours. 

The suggestion on the maximum strength of a class 
is not valid or all the SUbjects. In design and 
Laboratory classes the students sbould be divided 
into groups. The size of the group is governed, in 
the case of design classes, by the time which the 
teaober has to devote to the individual students in 
the group and, in the case of Laboratory classes, by 
the number and type of the practical exercises being 
conducted. 

The above-mentioned suggestions are based on the 
assumption that the same teacher is responsible both 
for the lecture and tutorial part of particular suI>
ject. Under such circumstanes the time tables need 
not always specify whether a particular period in 
such a subject is devoted for lecture or for tutorial, 
since the teacher adjusts the programme according 
to the requirements of the stage of teaching that 
particular subject. 

The Lecturer-Tutor system enables big institutions 
to have somewhat less teaching staff in so far as the 
number of students attending a lecture dass is limited 
only by the capacity of the hall in which the lecture 
takes place. (In Germany, this system is followed 
almost exclusively in Universities). On the other 
hand, the batches could be made sufficiently sma'll to 
permit individual attention of the tutor to the stu
dents in the group. However this presumes that 
there is good understanding and co·operation bet
ween the lecturer and the tutor. The latter must 
not only be able to explain and to give exercises on 
the lecture content but must also be willing to do so. 
A further characteristic of the system is the rank 
difference between the lecturer and the tutor, with 
the advantage of promotion possibilities for the tutors. 
However t·!tis can also be interpreted as a disadvantage 
in sO far as internal rivalries and intrigues for promo
tion may spoil the working Bttnosphere. A further dis
advantage of the Lecture-Tutor system wherein com,
mon Lectures are !liven to combined dasses 
(comprising students who will later branch out into 
soecialisations) is that the lectures should include all 
the aspects of the basic subjects relevant to all the 
later specialisations. Thus, basic subiect material 
which mav be unnecessary for particular later spe
cialisations cannot be dropped out. 

If, however, one decides to limit the class strength 
as .,er the recommendations suggested, it might 'be 
nos.;ble to entrust one sinele teacher with the whole 
Mathem"tics svllabus for example sav. civil engine
erine Of. due to this. the load on • teacher becomes 
unc:Iul~ large a distribution can he achieved hy 
a<Slgnm2 another teacher to handle the subiect for 
the next year in rotation). This enables ~yllabus 



matching without considering the other curricula. 
~he smaller group in the class also enables to a 
certain extent the clearing of doubts that arise during 
the course of the lesson and the immediate adoption 
of a teaching rate suitable to the existing comprehen
sion ability of the students.~ 

APPENDIX 3.1.2.1 

Curricula, Establishment and Abolition of Courses 
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There should be provision to enable changes in 
existing curricula, introduction of new courses and 
abolition of existing ones if there is an actual need 
justified by further circumstances (See 3.1.2.1). In 
addition to this provision institutions should eXanUne 
their curricula at periodic intervals. The frequency 
of this review should be once in two years, and the 
timing for different polytechnics could be so spread 
over the two year period that the concerned authority 
should have no difficulty to take a quick decision on 
the suggestions resulting from these periodic reviews. 

The following procedure is recommended for the 
periodic review: 

The syllabi of the various subiects, with or without 
alterations, should be submitted by the teachers to 
the Heads of Departments who in turn hand them 
over to the principal. At this stage it is possible to 
bring about a correlation of the syllabi bv mutual 
consultations of the concerned teachers and dep"rt
ments if this has not already been done. It is quite 
possible that snch correlation of the syllabi can result 
in a change of curricul a. After this the principal, 
in his capacity as the Chairman, calls together the 
members of the advisory council and enunciates the 
reasons for the continuanc., of the old curricula or for 
the sngj!ested changes as the case mav be. At the 
end of the followinl!' discussions, a unanimous sngges
tion should normally emerge and be sanctioned by 
the whole body of the advisory council. In the 
absence of nnanimity. the various view points should 
be recorded in the minutes of the meeting. These 
snggestions of the advisory col!ncil, together with the 
minutes of the meeting. are submitted to the duly 
constituted authorities. A sanction should be needed 
only for curriculum change' and not for syllabus 
changes. 

A main objection against,local or institutional 
framing of curricula might be the fear that there i5 
no longer a control to maintain a certain level of poly
technic education. I would agree that a certain level 
should be secured In the future too but this level 
need not be an equal level. If, for example, the tex
tile and foundry industries in Coiml)atore are of a 
high level from the point of view of the techniques 
nsed and, if in Banl!'alore these industries are only of 
medium level, then the contents of courses in Coimba
tore and Bangalore could be different. For the same 
reasons the courses in Production Technolo,I!V or 
Weldine could have- different course contents in Mad
ras and TrichV On the one hand (as the corresponding 
industrv is of high level) and in Coimbatore on the 
other ·hand (where the correspondin,£! industrv is only 
of meqilllll level). It would be useless anq Inaqe. 

quate to I~cal indu.strial nee~s to tescl} tJ:Ic: latest. 
techniques 10 a location where~ In all probabIl.lty, the 
students will never see them either as apprenhces or, 
later on as technicians. The contents that in loca
tions ot'lesser development, technicians should intro
duce new Jechniques cannot be accepted excep! whe~e 
industry has a very low standard. In practice thiS 
task is generally taken over by experts who are best 
acqu .. nted with these techniques and not by green
horns who have just heard something about them. 
Moreover, there are educational routes of higher 
levels for this purpose. 

Regarding m"ntenance and holding up of a certain 
level of education I would rely upon the influencee of 
industry (the means of influence are describcd above 
and under 3.2.). Moreover, there is a general ten
dency for institutes to improve as long as they have to 
justify their existence themselves (in India there have 
been instances of this in the phase before syllabi were 
unified and institutions were taken over by the gov
emment). Mter all there is the safeguard that a 
curriculum of tOO low a level might not be approved 
of after submission. 

It is to be understood that level in this context 
means level of course contents. The level of teaching, 
which is something different, can be low or high inde
pendently and should always be as high as possible. 
This, however, is a matter of proper sel~ctJion of staff 
members (see 3.1.2.3.) and faculty development (see 
3.2). . ,~", -n r 
APPENDIX 3.1.3.2 

Syllabi ... 
Means for check;ng up syllabi and curricula are 

suggested under App. 3.1.2.1 and App 3.2. In both 
cases the su,ggestions are mainly related to the ap!Jlied 
subjects. Then the question arises to what extent the 
syllabi of the basic science subjects should be tailored 
to the needs of the applied subjects. The starting 
point and core of every syllabus should b~ the consi
deration: what must be the student'~ abilitv at the 
completion of the course. Just as the standards 
existing in the industrv govern the course content for 
the subjects in the final period, the basic subjects 
must also be conditioned mostly by :he succeeding 
practice oriented courses. Reviewed under snch 
considerations. today's syllabi would nndergo perhaps 
major modifications. In snch a case the teachers 
would not be in a position to teach effectively without 
aeqniring some acfdi!iOnal knowledge, if necessary 
through special courses (e.g. Physics and Chemistry 
staff In the field of oorrosiou protection, Mathematics 
teachers in the area of S~tistical Quality ControJ). 
Also here the Principal shoule! be entitled to enforce, 
if necessary, such attendance in special courses. 

APPENDIX 3.1.3.4 

Organisation of Laboratories, Utilisa';C'n of Equip
ment 

It has already been stated that it should be Icft to 
the head of the Laboratory to equip and oroanise the 
.laboratory as he thinks best and to set-up the ~rjteria 



by which to evaluate the exercises of the students. It 
might be pointed out in this context, that, in Germany, 
oral examinations aiming towards chec)cing the general 
comprehension have proved themselves, since the 
laboratory record offers usually no other evaluation 
criterium than the beauty of the handwriting. When 
setting-up and supplementing a laboratory the choice 
of the equipment sbould be exclusively governed by 
the objectives and methods of the teaching. In releas
ing money for this purpose there is the likelihood of 
the hurried acquisition of costly prestige pieces, which 
may later on prove almost useless. To avoid this 
risk the money could be placed at the disposal of the 
institution for utJilization over a period of several 
years. The heads of departments ar.d laboratories 
should be given opportunities to obtain exhaustive in
formation prior to acquisition of major equipment 
(trips to other institutions where competent experience 
is already available in this direction, comparison of 
different quotations, correspondence with similar 
institutions in other countnies etc). The require
ment that all institutions should possess a uniform 
pattern of equipment is ruled out as soon as it is ac
cepted that the institutions should match their course 
contents to the existing needs and that they should 
be continuously modernised in keeping with technical 
development. 

APPENDIX 3.2 

Faculty Development 

While the pedagogic skill of a teacher improves 
with more teaching experience, his industrial ex
perience tends to become out-dated and forgotten in 
case he only teaches. To counteract this pheno
menon there are two possibilities: 

The "Natural" Contact 

In case the teacher under question ;s a person 01 
respectable standing in his field, there is often the 
possibility that he could continue his industrial con
tacts in a consultative fashion and for solving prob
lems of a limited nature. This;s the best method to 
remain in touch with the field. The additional in
come resulting from this kind of activity might be 
an additional motivation for the teacher. TIUs type 
of exchange should be permitted without any restric
tions as long as the primary duties as a teacher are 
not neglected. 

IlUlustriat Training and Courses fo, the Purpose of 
Further Developments 

It is not always possible for the subject of teaching 
and the former industrial actiViity to cover each other 
completely. Moreover a further "natural" contact 
might not be feasible by the very nature of the struc
ture of the industrial organisation (mass production 
and high degree of specialisation;n a big). In 
such cases the teacher should be given an opportunity 
to work in the ;ndustry, in fields where he has the 
feeling that he does not possess the requisite practi
cal background for teaching. The industry should 
come forward here and offer- vacation openings for 
teaohers, whico could be brQllght Qut in a catalogue 
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form a.ccessib!e to "!I teach,:",: However, one shOUld 
not mIstake mdustrIaI trammg with "sight seeing". 
The teachers must work on respons;!'le tasks in the: 
various ficlds like Production; Research Or Design or 
they should follow. a task of wor:dng out a Programme: 
to sup~le'."e'!t therr syllabus, or the cellection of data: 
for aSSImilatIon and analys.is later etc. The In3litu
t!on of Engineers, India can take over the co-ordina
lIon of work involved in such matters liKe gettin. in 
t~uCh with v.arious in.dustrie~, circulating the colle~ted 
~st .of .vacation operungs to the various educational 
mSII~tions e.tc. In spite' of much support it should 
~maln. a pnmary duty of a teacher to arrange his 
mdustnal contacts himself. Of course the teacher 
must ~ com~e~sated for the expenses incurred in this 
IndustrIal .trammg and should be given an adequate 
remuneralIon fo: the. work done dl'ling this period. 
The above conslderalIons are also valid fer ,dresher 
and. upgrading courses for faculty members. The 
subjects, .co~tents and the orgm~isati('ln of such courses 
can be slD1i1arl~ taken up by the Institution of Engi
neers,. th~ NalIonal Produ~ti'lily Council, or similar 
orgaruzalllons, as far as practically-criented fields are 
con~rned .Information on s~ilar, courses run by 
the. Verem Deutscher Ingeme!Jre' is availabll.l for 
reference. . 

Ublic.ation to P~ticipate in Refresher Courses and to 
gam Industrial Experience. 

Sinceindustrv alone has a direct interest itt the 
type of education the technicians receive it shoukl 
have. a far-reaching inOuence on the qu;ntily and 
quality o~ the tec~~ians' education itt polytechnics. 
A COD1Dllttee consISting of representatives of Local 
Industry and of the Institution of Engineers India 
should have thfj authority to inspect the c~rricul~ 
and to interview single teachers for inspection of 
syllabi. (This Committee is not to be mistaken with 
the advisory council mentioned in 3.3 and 3.1.2.1). 
In the latter case this Committee may recommend 
!o 3'!y !eacher tl? attend a .co'.">e or to undergo train
mg m mdustry m case thIS IS a necessary condition 
for proper teaching. In the event of the teacher not 
follOwing this recommendation even though he has 
the 0pp0!1unity to do so, the Committee can rerer this 
~atter to the Principal. The Principal should have 
powers to enforce the implementation of such recom
mendations. 

APPENDIX 3.6. 

Role of TTTI'S 

While it is difficult to imagine that in the TTITs 
there is a Brains Trust, which possesses the necessary 
specialist knowledge in all the fields of En.ineering, 
it is almost impossible to believe that the TTITs can 
formulate the curricula for the various institutions, 
which are organised to catel! to the local needs. 
Efforts taken in this direction are likely to lead again 
to uniform curricula, which among other thin~s is 
one of the causes of the present crisis in polytechniq 
education. 



It should aga,u oe ~~phasised that an adaptation 
to the local needs can come only from below and 
/Ilainly by changes in detail and not through the 
creation of new curricula from above, however pro
gressive they may be. Even the new courses heing 
at present developed may be suitable for specific 
institutions but less suitable for other places. Because 
of these reasons it is recommended that the role of 
TITI's be limited more or less to one of providing 
pedagogical assistance to the Polytechnics. 

In the Courses given at the TITl's (see 3.1.1.5.) 
and (3.1.2.3) both the newly appointed teuchers and 
those already in the teaching practice should sit toge
ther since this contributes to the practice-orientation 
of the lessons. The subjects taught should be split 
into three different groups, viz. educational psycho
logy, educational technology and methods of teaching 
and gradina examination and evaluation. In all the 
above three groups it should be relatively easy to 
develop general guide-lines and recommendations for 
the basic subjects. In the subjects oriented towards 
practice, it is to be left mainly to the teachers con
cerned to develop the practical methods because of 
the variety of the different subjects and of the labora
toty equipments. The TITI staff should consist of 
a majority of teachers who possess a long experience 
in teaching in polytechnics and a few graduates in 
pedagogy. Only then can job-orientation be 
acltieved, i.e. direct preparation of the course parti
cipants for their future profession. The significance 
of tbe "Guidelines for Examinations" lies in tbe fact 
that until now there has been no practice of internal 
examinations in the Polytechnics, wbereas the success 
of the suggested reorganisation would mainly be 
dependent-on tbe successful introduction of the system 
of internal examinations. Hence I would in all 
humility like to enunciate a few basic principles, 
which have been framed out of my experience: 

1. The teacher must clearly tell the students 
beforeband what the field to be covered by 
the test is going to be. 

2. The level of difficulty of the questions must 
correspond to the exhaustiveness and level 
of the preceding lessons. 

3. The questions must be so framed as to be 
unequivocal and clear. 

4. In the case of written examinations, tbe 
criteria to be adopted for evaluation sbould 
be made clear to the students, if possible 
~ven during tbe examination. In the event 
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of the teacber ,. _.mg to leave some room 
for his discretion, be should inform the 
students about it and give them the reasons. 

5. In case there are students who come to ask 
for an increase (seldom do they come for a 
reduction) in the marks awarded to them, 
and if it turns out that the teacher has 
committed an error in arriving at the marks, 
be sbould make the necessary corrections. 
Of conrs~ there are always students who 
feel that they bave been undervalued even 
when the evaluation has been correct. The 
teacher should take time off to explain to 
such students the rules of the game once 
more. 

In spite of all these efforts there would always be 
examination papers wbich prove either very difficult 
or even impossible to evaluate (by virtue of ques
tions wlticb are too difficult. too easy, or misunder
stood). In such cases the teacher should concede 
the failure of the examination to achieve its objectives 
and repeat the examination instead of trying to make 
out a normal result by arbitrary decisions. Only 
through better formulation of question papers, Illld, 
if necessary, througb oral explanations during the 
examinations, will it be possible in future to prevent 
misunderstanding of the assiguments. It is advisable 
to bave assiguments and tests to consist of an easy 
part, a fairly difficult part, and a difficult part. This 
not only leads to a good dispersion in the results but 
also reduces tbe danger that the wbole examination 
becomes either too difficult or too easy and therefore 
disheartening or ridiculous. 

The above considerations are valid mainly for 
written examinations wbicb have tbe advantage that 
the results are generally accepted more willingly by 
students, since they can study their own performance 
in black and wbite. Oral examinations demand from 
tbe teacber more authority and experience and should 
be conducted only in the presence of observers (other 
teacbers, sometimes perhaps. students). 

The duration of a written examination should at 
least be 90 minutes. In Germany, this duration 
equals the duration of a lesson period. In India, 
bowever, it would be possible to have examinations 
of tbis duration only with special arrangements 
(excbange of periods). The possibility of having 
examinations at any time can be secured by arranging 
two successive periods of the same subject in the 
time-table so tbat it is left to the teacher to uSe them 
for examinations or for classes. 



SECTION IV 
An Advice on Reorganisation of Technical Education 

in India· 

Dr. Ing. Minoru Shimosaka (Professor Emeritus, 
Tokyo Metropolitan University). 

1. Introduction 

In consideration of the necessity of development 
of polytechnic education in India, the Ministry of 
Education and Youth Services o~ Indian Govern
ment has decided to establish the Special Committee 
for Reorganization and Development of Polytechnic 
Education for the purpose of reforming its system. 
This Committee is composed of Indian national mem
bers and has decided to draw up a ten-year reorgani
zation plan in the course of six months. The In
dian Government asked the Japanese Government, 
through the Japanese Embassy in India, to send a 
Japanese adviser to the committee. As the system 
of polytechnic education i~ very like that of the 
technical college in Japan in its school years, it was 
decided that I should bear the burden of the duty 
and the Overseas Technical Cooperation Agency des
patched me to India in April, 1970. As the above
mentioned Special Committee for Reorganization and 
Development of POlytechnic Education was to start 
its function m April, 1970, it was requested that the 
adviser stay m India for a month at the beginning 
and ag8lJl fo< the same length at the close of the six 
month period and give advice. 

I attended various conferences at various places 
in India (tne meetings of the Special Committee for 
Reorganization and Development of POlytechnic Edu
cation, conrerences of pOlytechnic principals, etc.) 
and inspected some polytechnics, institutes dDd facto
ries on the schedule drawn up by the Ministry of Edu
cation and Youth Services of Indian Government. All 
through the period of my stay ill India every day 
except Sunday was assigned fur conferences or ins
pections. 

Most of the institutes I inspected were established 
with funds fr<:.m sucl~ advanced countries as West 
Germany, France, Great Britain and the United States, 
and tbe machines and instruments for experiments 
"!:lre those of the countries the funds came from. 
Many of these installations were on the equal level 
with those of universities in Japan but some .vere 
inferior. The polytechnics have ordinary machine 
installations to be used for experiments, but these are 
not adequate for obtaining exact results from experi
ments. The equipments for experiments seem to be 
left unused, and I asked how much ~hey were being 
used, and the answer was that they were not used 
for teachers' researches nOr were the students allowed 
to handle them. Teachers are afraid I learned, that 
students who are not accustomed to handling machi
nes may ruin them. For th,e explanation of machines, 

demonstration equipments are mainly used.. As a 
result, a lot of demonstration equipments were seeD, 
but many were too crude. The equipments for ma
chine working practice were unsatisfactory. But in 
the sandwich course polytechnics, the period of prac
tice in the factory is long. 

As it seems very difficult for the students trained 
in this way to obtain a satisfactory professional know
lege and skill, deformation;s necessary. In addi
tion to this, the problem of language makes the mat
ter more difficult. There are 14 infiuential native 
languages spoken in India, to say nothing of many 
more lesser ones, and they are foreign languages to 
each other. English is taken up as a common means 
of communication and technical education is carried 
on through English. But some of the students lack 
basic knowledge of English and class work does not 
proceed very smoothly. Therefore at the time of 
entrance. into ~e poly!echnic, it is necessary to give 
lessons In Enghsh and make the students fairly com
petent in the language. This situation in India has 
no. parallel in Japan and English study in India is 
qUIte an urgent problem. The level of education at 
the primary, middle and high schooIs also seems low. 
It must be raised. 

I inspected factories, both of big and small scales. 
They were all in gOOd order. I suppose this is be
caus~ they chose representative factories fo< my ins
pectIon. 

. Judging from. what I learned through my jnspec
lIOn, ~ogetI.!er WIth what I saw and heard during my 
tour m this country, I hold that some fields of In
dian industry, by "introducing -foreign technology of 
advanced countries, have made considerable progress 
(e.g. ~y completing ;ts equipment and getting techni
cal gUI9ance through establishment of joint copcems) 
but much of what has been introduced from advanc
ed countries is not fully utilized. That is to say, 
though the techl\ical installations may appear to be 
of first c1.ass, they are not necessarily utilized to the 
full or are apt to be out of order, and the standard 
of products is not very high. But it is witnessed 
everywhere. that people a~e making great efforts to 
catch up WIth advanced countries as fast as possible. 
Japan seems to be the best object of their efforts. 
The case is the same in other fields of industry and 
in the world of education. 

The Special Committee for Reorganization and 
Development of Polytechnic Education informed me 
of the syst~m of technical education iIi India, and 
I, on my part, explained its Japanese counterpart. 
~"keen interest was accorded to the technical collegt' 
m Japan, so I will explain it later in details . 

• Submittc:.d in January, 1971 through the Overseas Technical Cooperation Agency, Japan. 



Places Inspected 

I travelled from north to south in the central part 
of India making inspections or attending conferences. 
I mention the names of the places I visited. The 
Committee or other conferences were held at the 
places marked with an asterisk. 

New Dclhi*-Chandigarh-Nangal 

Bhakra Dam":"'Bangalore*-Hyderabad". 

Madras-Coimbatore*-New Delhi. 

Institutions Inspected 

Polytechnics 
Institutes 
Factories 

2. Teclmical Education in India 

(i) Educational System in India 

12 places 
9 places 

13 places 

The system of the prim.ary and secondary educ.a
tion is nearly the same WIth that ~f Japan (cf FIg. 
1 ) and it is made up from the prunary school (of 
4 ~chool years), the ntiddle sC.hool (3 years) !"ld 
the high school (3 years). ChJIdren are taken mto 
the primary school at the age of five. When a stu
dent leaves the high school (at the age of 15), two 
courses are open to him, university or polytechnic. 
Before going up to a university, a student bas to 
finisb the pre-university course. The school years/ 
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of the tecbnical university is 5. The polytechnic has 
three courses of two, three and four (sandwich course) 
years of which, three years is the normal course 
and the graduates become diploma holders. In the 
four year course, the students become 18 years old 
at the time of graduation. There are some var,ieties 
in operating the four year course, but they all be
long to the sandwich course and the students are 
sent to factories for practice during their course of 
learning. The practice is performed every other 
month, every two months or six months. Most of 
the ~Iytecbnics set greater intervals between the prac
tice as the school year advances. Th.e sandwich 
course seems to be more adqpted at the private 
polytechnics than in others. There are two ways 
of running these affairs; in one case, a factory mana
ger establishes a school, while in the other, a school 
manager owns and runs a factory for a profit. In 
either case, the practice is carried in a directly operat
ed factory. It seems this method has been adopted 
to reduce the running expenses of a school or a 
factory. So if a student chooses the three year course 
at the polytechnic, it is 13 years from his entrance 
into the primary school to the graduation from the 
polytechnic. It is 14 years in case of the technical 

_ college in Japan. In case of the technical high school, 
also in Japan, it is 12 years. If we compare the 
school years, the polytechnic comes between the 
technical college and the technical high school. The 
age at the time of graduation is 20 at the technical 
college, 18 at the technical high school, while it is 
18 at the polytechnic, the same with the technical 
bigh shoal in japan. 
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(ii) Present Situation and Problems 0/ the Poly_ 
technic 

The age of admission is 15 both at the polytechnic 
.in India and the technical college in Japan. Though 
it is the same in terms of the age, it is not in terms 
of the level of primary education received previously; 
that of India seems lower than that of Japan. The 
main reasOn for this difference seems to stem from 
the language. As there are more than 14 influential 
native languages in India, English must be used as 
a common language. But students are not necessarily 
proficient in English. And this is great obstacle for 
raising the level of education. . 

The newly organized Special Committee for Reor
ganization and Development of Polytechnk Educa
tion in India think that a diploma holder of the poly
technic is insufficient iiI his ability of designing and 
drafting, or is a poor worker in the factory, in short, 
he is insufficient as a technician, and that they must 
find some means to train him into a competent one. 
The reason of this sliortcoming is not merely the 
shortness of schoo' years compared with that of 
Japan; the level of the scholastic attainments at the' 
time of admission, the 'curriculum at the polytechnic 
and also the substance taught to the students must 
be re·examined. The teaching method of design and 
drawing, the contents of expeximents and practice and 
the way to carry them out have their own problems 
to solve. All the polytechnics have ordinary experi
ment and practice facilities, in addition to a lot of 
demonstration equipments, but they are all inade
quate for the researches of the teachers. So it seems 
the teachers do not attempt any research. but devote 
all their time to the instruction of students. Here 
we have a serious problem. Teachers do no allow 
the students to operate the equipments for experi
ments and make USe of the demonstration equipments 
<mly. It 's impossible to cultivate students' abilities in 
lhis way. It is through learning the working of machi
nes by handling them for themselves, examining their 
·efficiency through repeated experiments. not ,,:ithout 
some blunders at times. that students come to have a 
real knowledge of machines. It can not be avoided 
that they sometimes ruin a machine in executing their 
e"periments. Teachers should oive them proper 
gnidance so as to prevent breakdown of machines. 
It is quite necessary that teachers make efforts to 
gain capability themselves so that they can give ade
quate instruction to the students. In giving instruc
tIOn in design and drawin.. for example, a teacher 
should give enougo' basic Knowledge in advance so 
that the students can get along on their own. A 
teacher must perform various experiments, study de
signing and cultivate full capability adequate to teach 
the students. 

The best way to run the polytechnic is to adopt 
the system of the technic"! coUege in Japan. For 
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this purpose, I recommend a reformation of the poly
techruc system, without touching the present system 
of primary education; to set the school years as 
follows: 

Pre-Polytechnic 

Polytecnic 

2 years 

3 years 

to give English and other general subjects during the 
pre-polytechnic years and thus pave the way for the 
professional education and make the stndents get 
enough professional knowledge, technology and skill 
during the three years of the polytechnic. To start 
this system, capable teachers must be trained in the 
first place. Without well-qualified teachers, the object 
will never be attained. 

3. Technical Education. in Japan 

(i) SYSTem of Technical Ed11cation in Japan (c/. Fig. 

2) 

In Japan the attendance at the primary school and 
the lower secondary school is compUlsory. Children 
enter the primary school at the age of six and stay 
thexe for six years (till the age of 12), then enter 
the lower secondary school, finishing the course 
in three years. After leaving the lower secondary 
school, pupils can choose either the senior high school 
(3 years), the technical high school (3 years), or the 
technical college (5 years). To enter the faculty of 
cn~ine~ring in a university (4 years), it is necessary 
to finish the course of the senior high sCho.ol. So the 
ase of the students at the time of graduation from 
these schools is. 18 at the technical high school, 20 
at the technical college. and 22 at the faculty of 
engineering in a university_ 

As for the substance of instruction, the technical 
higJ\ school give<eeneral. common knowledge of 
en~jneering; the technical college and the faculty of 
engineering in n Hn!\'crsity give professional know
ledge and technolo~y. So. the curriculum of the tech
nical college is more substantial than that of the 
faculty of engineering, and allots a great deal of time 
for designing, drafting and practice. 

The system cf the technical college has recently 
been brought into existance, and it is only eight years 
since its creation. But great expectation j~ b~i~g 
accorded to it from all the fields of industry and 
demands for the graduates from these fields far sur
pass the number of the ~raduates. The industrial 
world makes it a rule to set no distinctions between 
the graduate. ~rom both these educational institutions, 
and gives equal chance of promo"tion according to 
their abilitv. H j, dr,irohle for those who want to 
work in the fields of research to go up into the 
graduate division (bachelor and doctor course) after 
graduation from university. 
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(ii) Fields Where School and University Graduates 
Work and Their Pay 

There ;s no limit as to the fields where the gradu
ates from the technical high school, the technical 
college, and the faculty of engineering work. Every
body can work wherever he wants to, if he is compe
tent enough, but most of them take the following 
lines: 
Graduates from the technical high schOOl 

Graduates from the technical college 

Graduates flom the faculty of Engineering 

Workers 

{
Techniciaoa 
Engineers. 

{
Technicians 
Engineers 

All the government, public and private schools and 
universities are equally treated and there is no discri
mination made among them. 

The initial salary for the new graduates working 
in the industrial world is, on the whole, as follows: 
Graduates from. the technical high school yen 38,000 per montb 

Graduates from the technical college .. 
" 

Graduates from the faculty of engineering yen 53,000 
" 

These are the. monthly amount including bonus, but 
it is different in different companies and it is going up 
every year. The figures shown here are average for 
April, 1970. 

The graduate. ffom the technical college are two 
years vounger than those from the university. and 
many companies adopt the line of making the salary 
of the technical college graduates at the time of two 

years after the graduation equal to the initial salary. of 
university graduates, and after that giving promoUoD 
according to each person's ability. 

(iii) Running Expenses of Schools and Universities 

There is a great difference in the operating costs 
among the faculty of engineering in a university, the 
technical colleges and other schools according to the 
status of the founders, i.e. government, public and 
private. Here I shoV{. the figures per student at a 
government school or a school similar to that and 
can be taken as a standard. Thev show the yearly 
runnin~and personnel expenses, and do not include 
the expenses for facilities and equipments or research 
aid subsidies. 

Technical high .chool . 

Technlcal college 

Faculty of engineering (University) 

Running expenses pc 
student 

yen 100,000 

yen 220,eoo 

yen 300,000 

All the teachers of the high school are simply 
teachers, but at the technical college and university 
they are professors, assistant professors and lecturers. 
The requirement for a high school teacher is to 
possess a teacher's license. To be professor. assistant 
professor or lecturer he must have a good scholastic 
research career. and must be acknowledged as having 
enough ability to perform his duty. So be is taken 
into service after personal screening. There is no 



discrimination made between the teachers of general 
subjects and those of professional subjects. 

The monthly amount of a teacher's salary (the 
average of 12 months) at the technical college is about 
50,000 yen to 150,000 yen plus bonus. He can 
also receive. the benefit lof the mutual-aid-co-operative 
association. 

(iv) Japan Society of Engineering Education 

I am going to describe, for the sake of reference, 
a brief outline of the activities of Japan Society of 
Engineering Education which is closely related with 
technical education in Japan. 

Dividing the whole country into seven districts, we 
have district socicties of engineering education (with 
the name of the district prefixed like Kanto Society 
of Engineering Education). These societies are orga
nized by the industrial world, faculties of engineering 
in universities an~ technical colleges in the area 
belonginjl to each district. Integrating all these dis
trict SOCIeties, we have Japan Society of Engineering 
Eduaction. So the members of district societies are 
at the same time members of the integrated society. 

These district societies have committees for co
operation between the industry and educational 
institutions, make investigation into the problems 
concerning engineering education, and publish the 
results in the bulletin of each district. These results 
are utilized as reference data in solving the problems 
in the industrial world, the faculties of engineering and 
the technical colleges. 

The Japan Society of Engineering Education holds 
a general meeting once a year and on that occasion 
the members oome to meet from all parts of Japan, 
and" make report on the activities of each district 
society during the past year and exchange information. 
In this general meeting we have panel discussions on 
various problems concerning teclinical education and 
exchange our opinions direc~y. AB th"e details of the 
progress of these panel discussions are published in 
the bulletin of the society, absentee members are also 
able to know the proceeding of the discussions and 
make use of these data for reference. The Japan 
Society of Engineering Education organizes a nation
wide committee, when occasion demands, for co-opera
tion between th"e industry and the educational insti
tutions, and makes a study of various problems 
concerning engineering educ~tion, and on the results 
obtaine!!, gives advice to the parties concerned. 

4. System of the Technical Col/ege in Japan 

(i) Establishment of the System of Technical Col/ege 

In 1947, Japan abolished her old 'double-track" 
educational system and adopted a so-called "6-3-3-4 
singletrack" systeh, i.e. six-, three-, tbree-, and 
four-years courses of study for the primary school, 
junior bigh school, senior high school and the univer
sity, respectively. The programme of switching ,?ver 
from the old to the new system started to be put mto 
practice in that same year. -

Idi 

The. aim of this new system was to realize equal 
educational opponunity for the whole nation as should 
be expected in a democraLic state. However 
!t has come to be realized and argued by th~ 
mtellectu:u p~rsons in various ~elds of iiie that equal 
OPPOrtuOlty IS not necessarily att31ned just by 
siml?lifying the scbool system, but rather it will be 
realIzed by. adopting. a,! educational system well 
ma~cbed WI.~ the histoncal background and various 
SOCIal condItions of the people and opening the way 
for all the people to receive a suitable education ac-
cording to their ability. " 

On the other hand, the economic development of 
Japan after the War has been quite remarkable and 
~s a r~sult, q~alitative and quantitative sbortage of 
mdustnal englOeers capable of coping with the 
advanced technology ~as c,?~e to be keeuly fclt and 
the ~gument for theIr tralDlng Lccame very lively. 
~spec"~lly a 19ud ~~ was raised from among the 
mdustries for estabbshlO. a new educational institution 
for th~ purpose of trauting tecluiicians. The Central 
Council on Ed"ucation, an advisory body to the Minis
ter of Education, recommended to establish a new 
organ of tecbnical education of five to si" school 
years, alongside the university, uniting the senior high 
school and the junior college. 

The idea o~ the technical college was conceived 
un~er these CIrcumstances and all the neessary legis
lative. meas~es were got through the Diet in 1961, 
and 10 April 1962 the technical college on this new 
system was started. Thus, we have a 6-3-5 school 
year course together with that of 6-3-3-4. In other 
words, wben a pupil plans to enter a scbool of higher 
grade af!er his compulsory education, be can now 
choose eIther the course of the tecbnical college or 
the course of going up to a university by way of tbe 
bigh scbool. 

(ll) Outline of the Technical Col/ege 

Tbe technical college may be said in :;hort, to be 
an insti!u~on Of. bigher ed.ucatioll,i' the prerequisite 
for admlssl.on ~mg grad~at!on from tbe junior bigh 
school, whlcb auns at bnngmg up technicians on an 
intensely and systematiCally constructed five year 
educationa1 programme. 

While in case of the old 6-3-3-4 scbool year 
system, technical education is centered in the last two 
years, the technical college bas this cbaracteristic that 
the students are given technical education alongside 
g~eral, basic education. This is very important in 
vIew of the fact that future technicians arc reqnired 
to have a comprebensive thinking faculty as well as 
expert knowledge and skill. This is because cultiva
tion of various categories of technical skill should be 
started while young. In this sense, the technical 
college is quite a new and different institution com
pared with the old bigh scbools and colleges. 

AB. to the laws and regulations .conceming the 
techrucal college, the School EducatIOn Law School 
Education Enforcement Law and its Eniorement 
Regulations provide the details, but the standards of 
the educational facilities, teacbing personnel and 



curriculum are prescribed in the Technical College 
Establishment Standard. With special reference to 
these laws and regulations, I will describe the outline 
of the technical college. 

(A) The Aim of the Technical Col/ege 
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The technical college aims to "teach highly profes
. sional knowledge and cultivate abilities necessary for 
vocation." (Article 70-2, School Education Law). 

While the high school aims at "giving liberal 
education", the technical college is an institution for 
higher vocational education and aim~ at "teaching 
highly professional knowledge" in its five school 
years. Thus, the technical college has a different aim 
from that of the high school, and attaches special 
importance, among its subjects, to practical training 
and experiments. The subjects which outwardly look 
like the same with those of the high school are, in 
fact, specially prepared, in case of the te.::hnical col
lege, to be highly effective as the basis of technical 
education, and not merely as '!Il item of general 
education. This is one ·of the reasons the graduates 
from the technical college have a great demand from 
the industrial world. (100 per cent employment every 
year). 

From the above statement, some people might have 
apprehensions that, even though highly professional 
knowledge and technical skill may be attained in the 
technical college, it might have a weak point in moral 
edncation and produce technicians poor in compre
hensive thinking faculty which is another indispen
sable requirement in those who would be leaders in 
society. It is true that in the old educational system 
there was a tendency, from the viewpoint of emphasis
ing moral edncation, to lay greater importance upon 
general rather than professional education. But 
character building or cultivation of a comprehensive 
thinking faculty can not be accomplished only through 
general education. An old saying goes, "One who 

is proficient in One art has a sense for all arts," 
which is quite true. The technical college aims at 
c~aracter building through professional education. 
'No one's a'ptitude is the same with others'; those who 
do no! like . experiment and shop training by nature 
can riot utilize the professional education in the 
technical· college for character formation. So those 
who consider the general education in the high 
school more valuable for character building should not 
choose. the way to the technical college. 

In short, the technical college may be defined as 
an educational organ intended for those who consider 
that it is better for character building to choose and 
begin to absorb, as early as possible, such kind of 
knowledge as may contribute for cultiv.ting profes
sional capability and then, after acquiring professional 
knowledge and technical skill, proceed to enlarge and 
improve this kind of knowledge and skill, than to 
acquire knowledge merely for refinement or to acquire 
l'rofessional knowledge on this basis of cultural 
knowledge or encyclopaedic knowledge. 

(B) Kinds of Course and Number '1f Technical 
Col/eges 

The principal courses of study currently offered to 
the students at the government technical colleges are 
tbe conrses of mechanical engineering, electrical engi

. neering, industrial cbemistry, civil engineering, arcbi
'tecture, metal engineering, etc., but m some of the 
public and· private-colleges, sucb special courses as 
aircraft body e,!gineering and printing engineering are 
also offered. The details are shown in Table I, 

The total number of the technical colleges in Japan 
as of 1970 is shown below: 

Government technical colleges 

Public technical colleges 

Private technical colleges I 

44 

4 

7 

("PubHc" here means "prefectural" or "muni_ 
cipal.") 
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TARLE I. Classification of Boundt'f's, COUTses oj SlIIdy and Number of Courses and Classtl. 

- -
Total 

Course of Study 

A B 

Dept. of Mechanical Engineering 54 84 

Dept. of Production Machinery 
Engineering I I 

Dept. of Electrical Engineering 53 60 

Dept. of Electromc Engineering 2 2 

Dept. of Industrial Chemistry 29 29 

Dept. of Chemical Engineering 3 3 

Dept. of Civil Engineering 27 29 .. 
Dept. of Architecture 12 13 

Dept. of Metal Engineering 6 6 

Dept. of Aircraft Body Engineering I 

Dept. of Aircraft Engineering ..... I I 

Dept. of Printing Engineering I 2 

Dept. of Indwtrial Designing I I 

TOTAL 191 232 

A: Number of Courses 

B: Number of Classes 

(C) School Years 

The required length of period of school attendance 
is 'fiv~ years for the graduates from the lower 
secondary school. From the point of school years 
this is equal to the period of three years of the s~nior 
high school plus the first half of the four year UUlver
sity or the two years of the junior, college. But as for 
the substance of education, it is quite different from 
that of any of these. The curriculum is systematically 
organized to make the best us~ of .the five years, ~d 
substantial professional educal!on IS performed w~ile 
giving at the same time effectIve general ed~callon. 

"Accordingly, the technical college adopts. unlike the 
university, not the point system, but the school year 
system. 

(D) Teaching and Business Staffs 

The teachins an~ ~usiness s.taffs ot the. technical 
college, as an instItutIon of hIgher edu;atlo.n! are 
composed following the example of uUlvemlles, of 
the direct~r professors, lecturers and assistants and 
clerical personnel' part-time lecturels and technical 

, ~mnlovep..c C!~n ~l:n he emnloved. if necessary. 

Government Public Private 

A B A B A B 

44 62 4 10 6 12 

I I 

44 44 3 4 6 12 

2 2 

25 25 2 2 2 2 
V' EiI 
3 3j 

23 23 2 2 2 4 
1" I-
II II I Z 

6 6 

I I 

I I 

I 2 

I I 

"59 177 13 20 19 35 

<as of 1970) 

To take a government college for example, in case 
of a school with four .courses, one uass for each 
conrse (fixed number of admission for a school year, 
160' total fixed number 800), there are to be, under 
the 'director, 20 professors, 18 assislant professors, 9 
lecturers and' 13 assistants as the teaching staff, and 
80 J>Crsons as clerical personnel and technical em
ployees in the business staff; the su;n total of the 
teaching and business staffs is 141 corsons under the 
director. 

Teachers of the technical college require highly pro
fessional knowledge, just as those at the university, 
and the Teaching Profession License Law is not ap
plied to them. They are taken into service ~ro~gh 
screening accordinj! to ,the standard of qualification 
for professors, assIstant professo~, lecturers and as
sistants laid down in the Technic~ Co~ege . ~stab
lishment Standard, as it is the case m uruversltles. 

In each college, when they organize the teaching 
staff they try to secure .adequate teachers from all 
field~ of ,education and industry, i.e., persons with 
experiences in ,universities or in: hig)!. schools and 
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competent technicians in the industrial world, and to 
produce good educational effects by making best use 
of their merits. 

(E) Curriculum of tlle Technical Col/ege 

As to the curriculum, a detailed explanation will 
be made later, so I will lightly touch it here from 
the point of system. 

The curriculum is to be organized in the frame 
of the number of school days, the subjects to be 
taught and the number of class hours for each sub
jects laid down in the Technical College Establish
ment Standard. According to the provisions, the 
number of school days is, as a rule, 35 weeks, i.e., 
210 days a year, and the total claSs hours over five 
years should be 6,545 hours. Of these, the class 
hours for general subjects (excluding 105 class hours 
for special curricular activities) is 2,975, and so, as 
far as general education is concerned, the number of 
2,975 is much smaller than the number of class 
hours of the general subjects at the high 
school and university combined (about 4,450). 
But as to the general education in the technical col
lege, the subject are taught in good systematic ar:ange
ment in the course of five years without overlapping 
or repetition, unlike at the high school and university. 
Moreover special emphaSes is laid upon giving that 
sort of culture and insight necessary for technicians 
and so the difference be.tween the two is more appa: 
rent than real. 

Next, the total class hours for the technical sub
jects is 3,640, which surpasses those of universities 
(3,000--3,200 hours). Moreover, while almost all 
technical education in universities is performed in the 
laSt two years and a half out of the four 
school years, in the technical college it is per
formed all through the five years. As a result very 
satisfactory educational dlects are expected' and 
substan~al p"ofessional education, almost of the same 
level With that of universities, is performed. 

(F) EducatiolUll Facilities of t/;e Technical Col/ege 
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As to the site of the technical college and the scale 
of th~ school. buil.dings, the lowest necessary stan
dard IS prescnbed m the Technical College Establish
ment Standard, and great care is taken to secure 
the r~ujred level of e.ducati.o!l .. In the government 
techmcal college, especially, m view of an expansion 
?f the school scal;: to that of five or six departments 
~n the future, a site of about 100,000 square meters 
IS secured. as well as ~odem-styled school building, 
and pracuc:e shops SUitable for effective education, 
togethe~ With a well-accommodated dormitory a 
gynmasl,!m and outdoor athletic facilities, which .:un 
to contrIbute to the welfare of the students. 

.. Special consideration is paid to install Such faci
lilies. and eq~ipments as are necessary for giving 
effective techmcal and general education. 

(G) Admission into Unive"ity 

The technical college is a self·completed organ of 
education and is not a preparatory school to the 
university, but for those studenls who cesire to pur
sue their study in the university, a way is open lor 
admission. It is provided in the School Education 
Law that a graduate from the technical college may 
be admitted into a university according to what may 
be determined by the competent authorities, and that 
the period of attendance may be two· years less than 
that prescribed for ordinary studenls. (School Edu
cation Law, Article 70-8. Seventy-nine persons 
were admitted into universities in 1968.) 

In addition to these measures, a plan is being 
studied of a new College of Industrial Technology 
(a tentative name), which will cater for tlle technical 
college graduates after they have had at least two 
years' experience in industry. 

(iii) Curriculwn of the Technical College 

The gene~ principles in organizing the curriculum 
of the technical college are prescribed in the Tech
nical ~llege, Establis~ent Standard laid down by 
the Ministry of Education, and the details of distri
bution of the teaching sub~cts t\lrough the school 
yea~ and .the substance of what should be taught are 
pro,,!ded m the Standard of the Technical College 
c:umculum, an~ eacll college is tQ organize its cur
nculum according to these, 

Educational Objectives of the Technical Col/ege 

. The. technical college aims at training technicians 
With nch culture. an.d amp~e professional knowledge 
through systematic mstruction extending over five 
years. 

To. at~ this object, the technical colIege sets up 
folowmg Items as the means to it: 

(A) To give general culture necessary for a num
ber of society and cultivate humanity. 

(B) To ma.ke the students acquire the basic know
le~ge. and skill necessary for Jesigning, production, 
buildm.g and management, as well as planning and 
executllOn. of test, .re~search and investigation, and 
thus cultivate the mdlspensable ability for a techni
cian. 

.(9 .To cultiv~te comprehensive judgment and 
ongmality concemmg technology. 

(D) To. ,:u.ltivate the spirit of co-operation sellSo 
of responsibility and faculty of leadership. ' 

(E) ~o build tbe. !,hysical f<?undation of healtb 
and cultivate the ability to mamtain and . health. Improve 

(F) To cultivate a sympathetic attitude t all 
~orts of ,cu!tures u,. the world, and a keen and broad 
Interest m mtematlonal society, 



The following tables show the subjects to be 
taugbt and allotment of lesson lIours to each school 
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year, as prescribed in the Standard of the Technical 
College Curriculum. 

I •. GENERAL SUBJECTS 

Subjects 

Social studies 

Natural Science 

~ & Physical Education 

foreigD Languages 

Total 

Special Curricular Activities 

(Common to all proflSSibna/ courses) 

Japanese 

Ethics & Philosophy 

HistOry • 

Geography 

Law & Economics.~ 

Mathematics! 

Physics 

Chemistry 

English • 

2nd FOr. Lang. 

Total 
of per 
week 
class 

hOUlJ 

9 

'2 

4 

'2 

.4 

is 

s 

10 

2 

IS 

6 

S5 

3 

Class hours per week for each 
academic year. 

1St 2nd 
year jyear 

3 3 

I I 

2 

• 3 

3 2 

3 3 

I I 

6 s 

2 

27 26 

I 1 

3rd 4th 5th 
hear year .year 

2 1 

2 

2 2 

6 

2 I 1 

3 2 2 

2 

t7 to 

I 

Notes 

Present Japanese as 
fundamentals. with 
sOme addition of 
classics 

S for the 1st, 0 for 
2nd year students~iD 
case of the Depart'" 
ments of Indus
trial Chern. and Me

tal Engineering. 

S 29 for the 1St, 24 for 
the 2nd year in case 
of the Departments 
noted above. 

.--------------------------------
Sum Total 

S8 28 

• = 

27 18 10 S 30 for the 1St, 25 for 
the 2nd year in Case 
of the Depts. noted 
above . 
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II. PROFESSIONAL SUBJECfS 

DepartMent of Mechaniea1 Enginttring 

Total Class hours per week for each 
of per academic year 

Subject. week Notes 
class 1st 2nd 3rd 4th 5th 
houn year year year year year 

Applied Mathematics 4 4 Exercise i Deluded 

Applied Physics~ • 5 3 2 Exercise & Fxperi-
ment included 

fuapbics • • 2 2 Exercise included. 

Meehanism of Maehinery • 2 I I Exercise included 

Engineering Dynamics. • 2 2 Exercise !inc1uded 

Strength of Materials 6 2 2 
'<;I 

2 Elastic and Plastic, 
Dynamics and Test-
ing of materials in-
cluded 

Engineering Thermodynamics . 2 2 Exercise included 

Hydraulics 2 2 Exercise included 

Outline- of Electrical Engineering 4 2 2 Electronic included 

Machining Technology 4 2 2 
~ .... 
Metallic Materials • • 4 2 2 

Design of Machines . . 3 I 2 
: !!II 

18 Machi n ~ :Design and Drawing • 3 3 3 3 6 

Bngineering Experiment 7 3 4 Meehonical & Elec-
trical Engg. Experi-

Machining Practice 9 3 
meot} 

3 3 

Elective Subjects l 22 5 17 

Graduation Thesis . 6 6 

Total otz Professional Subjects· 102 8 9 21 29 35 

----
Total of General Subjects '. 88 28 27 18 10 5 

SumTota! • 190 39 39 40 

----,--------------~-----------

Elective Subjects (Elected by the school and given 
to the students as required subjects) 

Mechnical Dynamics 
Vibration Engineering, 
Steam Power Engineering 
Motor Engineering 
Machine Tools 
Automatic Control 
Lubrication Engineering 
Plastic Processing 
Analysis of Apparatu~, 

Special Lectures, 
Heat Transfer 
Internal Combustion Engines 
Hydraulic Machinery 
Hydrodynamics 
Production Engineering 
Technical Measurement 
Non-metal Materials 
Outline of Chemical Ellginecrinl! 
Technical Foreign Language -
Others. 
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D,partmmt of ElectriC41 Engineering 

Applied Mathematica 

Applied Physics. 

Graphics 

Subjech 

Electricity and Magnetism 

Theory of Alternating Curtont 

Electrical Measurement . 

Electronics . 

Electric Circuit Theory 

Outline of Mechanical Engineering 

Eleetrico\ MoehiDety and Apparatua 

Material for Electrical Engineering 

High Volta~e Engineering 

Design of Elec:tri.l Machinery . 

BlectricalDrawiog . 

Experiment and Practice of BlectricalBDginee:riDg 

Elective Subjech • 

Graduation Thesis 

Total of Professional Subjccta 

To,"l of General Subjects 

Total 
ofpet' 
week""! 

clau 
hours 

4 

S 

2 

4 

4 

~ 

3 

2 

8 

6 

~ 

2 

4 

6 

IS 

22 

6 

102 

88 

Class hours per week for each 
academic year 

Notes 
ISt 2nd 3rd 4th sth 

year year year year year 

4 Exercise included 

3 2 Esercllo and Experi .. 
ment included 

2 Exercise Included 

2 2 

I 2 I 

2 I 

1 2 

2 

2 4 2 

3 3 

2 I 

2 

2 ~ 

4 2 

2 3 3 4 6 

I 4 17 

6 

8 10 21 29 34 

28 27 18 10 5 

----------------------------
Sum Tot.l 

Elective SubJects (elected by the school and given to 
the students as required subj~cts) " 

Electric Power Generation ~nd Transfonnation 
Transmission and Distribution of Electric Powel 
Application of Electrical Engineering 
D1umination and Electric Heatinp 
Application of Electric Motors 
Electric Railway Engineering 
Outline of E1ectro-chemistry 
Automatic Control 

190 37 39 39 ~9 

Electronic Circuit 
Electronic Measurement 
Electrical Communication 
Semi-conductor Engineering 
Production Engineering 
Laws anIi Regulations concerning Electricity 

and Electric Waves " 
Technical Foreign Language 
Special Lectures 
Others. 
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Dltartmmt 01 Industrial Chemistry 

Subjects 

Applied Mathematics -

Applied Physics 

Graphics 

Inorganic ChemiS1ry 

Organic Chemistry 

Physical Chemistry 

Analytical Chemistry 

Chemical Engineering 

Material Engineering 

Outline of Mechanical Engineering 

Outline of Electrical Engineering 

Inorganic Industrial Chemistry 

Organic Industrial Chemistry • 

Design and Drawing in Industrial Chemistry 

Experiment of Industrial Chemistry • 

Elective Subjects . 

Graduation Thesis . 

Total of Professional Subjects!. 

Total of General Subjects • 

Sum Total . 

Elective Subjects (elected by the school and given to 
the students as required subjects) 

Synthetic Chemistry 
Polymer Chemistry 

. Analysis of Apparatus 
Petroleum Chemistry 
Industrial EIectro-chemistry 
Rheology 
OrganometaIIic Materials 
Measurement and Control 
Thermodynamics 

Total 
of per 
week 
class 
hours 

4 

5 

2 

3 

3 

4 

2 

6 

2 

4 

4 

3 

3 

6 

21 

20 

10 

10. 

88 

190 

Class hours per wed: for tach 
academic year 

Notes 
lSt 2nd 3rd 4th 5th 

year year year year year 

4 

3 2 

2 

2 I 

I 2 

2 2 

2 

2 4 

2 

2 2 

2 2 

2 I 

2 I 

2 2 2 

2 3 5 7 4 

I 4 IS 

10 

6 I. 20 '9 35 

30 25 18 10 5 

36 37 38 39 40 

Hydraulics 
Theory of Transfer 
Solid State Physics 
Safety Engineering 
Production Engineering 

Exercise included 

Exercise and 
Experiment included 

Experiment of Mechanical Engineering 
Experiment of Electrical Engineering 
Technical Foreign Language 
Special Lectures 
Others. 
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Dtpartmmt of Civil Enginuring 

Subject. 

Applied Mathematics. 

Applied Physics. 

Graphics 

I!ngineeringWorb Material. 

AppUed Mechanics 

Structural Mechanlca 

Hydraulics 

Surveying 

Engineering Geology 

Soil Engineering 

Execution of En gin cering Works 

Bridge Engineering 

Reinforced Concrete Engineering 

Outline of Mechanical Engineering 

Outline of Electrical Engineering 

Design-and Drawing in Civil Engineering • 

• Experiment and Practice of Civil Engineering 

Elective S ubje~ts 

Graduation Thesis 

Total of Professional Subjects 

Total· of General Subjects 

Sum Total 

Elective subjects (elected by the school aod given to 
the students as required subjectsj 

Sanitary Engineering 
Outline of Architecture 
River and Water Resources Engineering 
Road Engineering 
R3lilroad Engineering 
Harbor and Waterfront Engineering 

Water-power Generation and Dam Engineering 
Earthquake-proof Engineering 
Area and City Planning 

Total 
ofpcr 
wook 
clas. 

boon 

4 

3 

2 

2 

5 

5 

S 

5 

2 

3 

2 

4 

4 

2 

2 

14 

14 

18 

6 

I02 

88 

190 

Class hours perweek fer each 
academic year 

Notcs 
nt 2nd 3fd 4th 5th 
year year year year year 

4 Exercise included 

3 Exercise and Experi-
ment included 

2 

2 

3 2 

3 2 

3 2 

2 2 I 

2 

3 

• 
2 • 

2 2 

2 

2 

• 2 S 2 6 
Experiment in Engi-

2 3 3 3 3 neeringWorksMate-
rials, Structural Me-
chanies, Hydraulics, 
Surveying, Soil En-
gineering, Execution 

of Engineering Works. 
Sanitary Engineering 

S 13 

6 

8 II 20 29 34 

28 27 18 IO S 

36 37 38 39 39 

-----
Sand Guard Engineering 
Building Machinery 
Metallic Materials 
Industrial Gunpowder· 
Laws l!'ld Regulation concerning Civil Engine-

enng 
Engineering Works Management 
Technical Foreign Language 
Special Lectures 
Others. 
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D.par_' 01 Archi,,,,,,", 

SubjectJ 

Applied Mathematics 

Applied Physics 

Graphics 

Modelling 

Building Construction M«hanics 

General Building Construction 

BuiJding Materials 

Surveying 

Outline of Meehanical Engineering 

Outline of Electtical EDgin eering 

Steel Construction • 

Reinforced Concrete Construction 

Building Constructiun Planning ;; 

Building PillLning • 

Building Design and Drawing 

Eleeti .. SubjectJ 

Greduation Thesis . 

Total of Professional Subjects. 

Total of General SubjectJ. 

SumTotal • 

Elective Subjects (Elected by the school and given 
to the students as required subjects) 

History of Architecture 
Applied Mechanics (Vibration. Elasticity) 
Execution of Building Works 
Area and City Planning 
Architectural Design. 

Total Class hours per week for each 
of per academic year 
week Notes. 
class 
hours 

4 

3 

• 
4 , 
3 

4 

2 

2 

2 

4 

4 

4 

9 

23 

20 

, 

102 

88 

1St 2nd 3rd 4th Slh 
year year year year year 

4 Exercise Included. 

3 Exercise and Experi-
ment Included 

" Exercise Included 

2 " 
" 2 " Exercise incl~od 

2 I 

2 " Bxercise and Bxperi-
ment Included 

2 Practice Included 

2 

2 

2 2 Exercise included 

2 2 Bxerdselncluded 

2 2 Exercis. and Bx-
perlment Included 

<4 3 " Exercis. and Bxe-
perlment Included 

" 3 6 6 6 

4 6 10 

6 

8 10 21 29 34 

.8 27 18 10 S 

36 37 39 39 39 

Laws and Regulation concerning Buildings 
Building Utilities 
Soil Foundation Engineering. 
Anti-caIamity Engineering 
Technical Foreign Language 
Special Lectures. 
Others. 
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Dlpartm"" 0/ MlrDI Enginuring 

Sub/eell 

Total CUI hours per week for each 
of per academic year 
week 
clas. lit 2nd 3rd 4th sth 
hours year year year year year 

Notes 

Applied Mathematlcs 4 4 Exercise included 
Applied PhysIcs S 3 2 Exercise and Experl-
Graphics ment included 

2 2 Exercise included 
Physical Cheml.try 3 3 Exercise and Experi-
Analytical Chemistry ment included 

3 3 Experiment included 
Metal Analysis. I I 

Outline of Mechanical Engineering .. 2 2 

Outline ofBlectrical Bngineering 4 2 2 

Physlometaliurgy 4 2 2 
Iron Smelting, Non-Smeltlng 4 2 2 Iron Smeltlng and 
SpedalMetal Smelt-
Ing. 

MetallophYllics 2 2 

Theory of Smelting 2 2 
Steel, Non-iron Ma-

Metallic Materiala • .. 4 terial. and Special 
metal Materials Ma-
chining, Plastic. 

Metal Processing 6 4 2 Processing, Castin" 
Welding and Powder 
Smeltlng 

Design and Drawing In Metal Bogineering 1 2 3 2 

Experimeut and Pracdce In Metal Engineering. 21 6 3 12 

Blective Sub/eell 20 2 4 2 12 

Graduatlon Thesl •• 6 6 

Total of Professional Sub/ecII •• 102 6 .. 21 29 34 

Total of Gcneral Sub/ecII 88 30 25 18 10 5 

Sum Total 190 36 31 39 39 39 

Elective Subjects (elected by the school and given to Technical Measurement 
the students as required subjects) Analysis of Apparatus 

Strength of Metals (Strength of Materials, Automatic Control 
Method of Materials Testing, etc.) Machining Technology 

Outline of Metal Engineering (History of Me- Electrical Eogineering Practice 
tals, Separation of Ores; Refract~ry Production Engineering (Quality Management, Materials against Fuels, Metallurgtcal Safety Engineering, Faotory Management, Outline of Smelting and Processing Mate- Factory Construction, Industrial Admiois-rials, etc.) !ration) 

Metal Chem4stry (Anti-erosin of Metals, Pro- Technical Foreign Language cessing of Metal Surface) 

Outline of Chemical Engineering Special Lectures 

Stochastlca Others. 



5 Ad"ice to the Special Committee for Re(,rganization 
. and Development of Polytechnic. Education 

From what I have come to know. thro';'gh. my 
. inspection and observation of Indian mS!llutes, 

polytechnics and industrial factories, from the ex
planations they gave me about these and from what 
I learned through discussion at the conferences. at 
Bangalore and Hyderabad, I list here several pomts 
which I consider should be reformed in the polytech
nic education, and tender the following advice to the 
Committee. 

(i) Reorganization of Educational System 

First, it is necessary to raise the !evel of e!ementary 
and secondary education at the pnmary, m"I~le and 
high school and then that of the polytechnic; that 
is, to examine the systel!' of elementaI)' and s~n
dary education and raise Its level. If tltis necessitates 
too much preparation to be practicable, I recom~en.d 
the following reorganization of the system. This IS 
my proposal' to establish 2 years system pre-poly
teChnic, and' admit into the polytechnic only those 
bigh school graduates who finished the course of the 
pre-polytechnic. In this case, there is no need to 
attempt any change in the present system of elemen
tary and secondary education. At t~e pre-p<?lytech
nic, EngJ4sh and other general subJeCts which are 
basic for professional education should be taught, 
and the whole period of the ~olytechnic should. he 
devoted to professional education. The first thing 
to do, to carry this plan into practice, is to train the 
teachers. 

(ii) Improvement of the Quality of Teachers 

Competent teachers are the first requirement for 
attaininjt the objectives set $ for the polytechnic edu
cation. To be a . competent teacher, the teacher 
bimself must always try to improvo: himself. This 
makes it necessary for him to be always going ahead 
with his researches (both iu theoretical and experi
mental fields) and publish the results in hulletins or 
elsewhere. 

I was tolU, when I was inspecting a certain poly
technic, thaI the teachers had no time to spare for 
their stud}. I do not think this is ~ery convincing. 
I am afraia they do not, perhaps, make serious 
efforts to find time for their study. Teachers can 
hope to improve themselves by going ahead with 
their researches. It goes without saying that most 
research worl< necessarily accompanies considerable 
difficulty and demands invention and efforts. 

(iii) Cultivation oj the Teaching Ability of Teachers 

To teach tne stndents, a teacher must have an 
ample professional knowledge about what he teaches, 
make a researcD on teaching methods and contrive 
means to deal with the difference of abilities On the 
part of the students. To increa,e his professional 
knowled)!e, the scientific researches he is making 
will be of great help to him. To gurde the students 

in experiments, designing and drawing, the teacher 
must first be able to execute these himself. He must 
always have a full understanding of the students' 
standpoint, and contrive to make the students better 
grasp what he teaches. 

(iv) Teaching Methods 

Teaching methods should aim at intelligibility. In 
teaching what and how to teach is more important 
than to' have abundance of time. Teachers should 
give consideration to the fact that student~' abiliti~ 
are different, one from another. Next, I will explam 
how to teach professional subjects. 

(A) Lecture 

When the stndents have fully understood the theo
ries show them the practical mechanism and move
me~t of machines through demonstration faoilities. 
In this case show real machines. Remember to 
make use of what has been taught in the lectures, 
in designing, drawing, experiments and practice. 

(B) Designing and Drawing 

To cultivate the ability of designing, it is. necessary 
that the students should have a mental viSIOn of the 
structure, mechanism dnd performance of the 
machine to be designed, by making full use of the 
knowledge obtained through lectures, and that they 
should make reckoning of the dimensions and the 
strength of each part and choose the materials. In 
designing, it is also to be learned that not all the 
dimensions can be obtained only through calculation. 
To show good reference drawings is. also necessary 
in drafting. In all these, teachers' readiness to give 
timely advice and suggestion to make the students 
correct the drawing while it is being executed, greatly 
expedites students' progress in the work. Also give 
each student different data, so that he will make 
spontaneous efforts. 

(C) Experiment 

Before executing an experiment, the teacher must 
!dve preparatory knowledge about its proceedings. 
Give pertinent suggestions so that the student can 
make good use of the knowledge gained from the 
lectures. At the same time, give a detailed lecture 
on how to write a report, how to deal with the 
results of an e~periment and how to make a conclu
sion. 

In executing nn experiment, the students them
selves must bandle the machines and instruments and 
take the readings. In this way, they will become 
able to write a report and corroborate tile knowledge 
gained from the lectures. No matter how the tea
chers guide the students to prevent them from min
in~ the experiment facilities, more or less damage 
will not be avoided. 



This kind of experiment must be imposed on all 
the students assigned to several rooms where different 
experiments are executed. 

(D) Practice 

Before starting practice, give enough preparatory 
knowledge by expIaining what is going to be done 
and the methods of execution. In practice, it is 
necessary to repeat the same operation very often SO 
that the students can attain proficiency in the work 
to some extent. For that purpose, considerable 
amount of time will be necessary. 

(v) Out-of-Campus Practice 

It is necessary to have the students, except those 
of the sandwich course, experience, while yet at 
school, the factory life in the industrial world. Use 
summer or other holidays for this putpose. It is 
desirable to set the term, .3.t least, at 3 to 4 weeks. 
But practice in the factory cannot be done without 
the co-operation of industry. 

(vi) Establishment of Engineering Education Re
search SOciety of India 

I recommend to set up an industrial and acade
mic worlds co-operative organ for the research of 
engineering education in India, following the example 
of Japan Society of Engineering Education, or dis
trict societies of the same, and make a research for 
the development of engineering education and ex
change opinions be\vieen the industrial and educa
tional worlds. 

If people belonging to the industrial world, to 
universities and polytechnics should have a periodical 
meeting m each province in India. and make research 
on technical education, it will gather great weight. 
At present, industries, universities and polytechnics 
are all isolated. If such a society as mentioned above 
is organized, wliat industnes demand, and what prob
lems universities and polytechnics are working at, will 
bocem better comprehended and both will be able to 
come to a better mutual understanding, with a result 
co-operative solution of the problems. 

When such a society is set up in each pr,?vince, 
it will become possible to organize an All India Re
search Organ of Engineering Education. Then, there 
will be a good hope of raising, through the conccrted 
efforts of the society, the interest of the Govern
ment and the whole people of India about this matter 
of technical education, and finally achieving the afore
said re-organization of the educational system. 
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APPENDIX IV 

Survey of Technical Education Facilities in India 
1969. 

Diploma Courses in Engineering and Techology 

A significant development in the field of technical 
education during the year 1968 was the decision to 
reduce admissions to technical institutions in the 
country. In early 1968, it was evident that unem
ployment among technical personnel had become 
acute and that immediate steps were necessary to 
regulate admissions to technical institutions so Llat 
the gravity of unemployment in future years could 
be minimised. Accordingly, in February, 1968. the 
Ministry of Education advised the State Govern
ments, Univeristies and other authorities to reduce 
admissions to technical institutions on a selective 
basis. An overall reduction of 30 per cent in the 
admission capacity to degree and diploma institutions 
was suggested. However, the actulll reduction was 
to be implemented in each institution according to the 
physical facilities available. . . 

The suggestion was generally welcomed by the 
State Governments and Universities although there 
was resistance to any reduction in tbe ~dnUssions by 
some State. However, the position that emerged at 
the end of the year was that there was " sharp fall 
in the demand for admissions to both engineering col
leges and polytechnics. To assess the position, in 
1968, information was collected specially about the 
number <?f applicants to ~ngineering· colleges and 
polytechnics for the year 1961 and 1968. The fol
lOwing table shows the result of this· Survey: 

Engineering Cotieg<s Polytechnic. 

No. of Applicants -1>45,174 98,690 1,25,575 ·66,053 

ActuaIAdmissions 24,S7I 18044S 

There was a sbarp fall both in the case of the 
number of applicants and tbe number actually ad
mitted to diploma courses in 1968. In several States, 
no fresb admissions were made to certain polytech
niCs. As the problem of unemployment continued to 
be acute and the indications were that unemployment 
would persist till the end of the Fifth Plan the 
Ministry of Education advised all State Goveniments 
and other authorities in June, 1969 that the reduced 
level of admissions of 1968 sbould be maintained 
in 1969 and later till the position improved. 

The total number of institutions included· in this 
report is 211. The sanctioned admission capacity 
was 48519 in 1966. There has been no eXpansion 
since then. On the other hand as a result of some 
marginal adjustments made in' some institutions in 
1961, the total admission capacity ·came down to 
41,120. Following the decision to reduce admis
sions in 1968, tbe admission capacity came down 
further. In this Survey Report the .anctioned ad
mission capacity has been shown in respect of most 



of the institutions at the 1967 level, but in certain 
cases, the reduced level agreed to by the Institutions 
has been shown against them. On this basis the 
total admission capacity in 1969 is 43,082. The 
actual admissions, however are 26,259. 

Subject 

CiviI Engineering 

M<cltanlcal Engineering 

Electrical Engineering 

Te\e-communication/Radio Engiocering/El<Ctronica 

Mining Engineering 

MetIIlargy 

Automobile Engineering 

TatiIe Teebnology 

TatiIe Chemistry 

L<ather Technology 

Paper " Palp Teebnology 

Printing Teebnology 

Commercial Practice 

Chemic:al Opentton/Chemic:al Engineering 

Pharmacy 

ee...mic Teebnology • 

Sound Engineering 

Refrigeration 

Production Engineering 

Industrial Engineering 

Architectural Assistantship 

Town Planning 

Conmuction and Srructure 

Indunri.l EIectronla. . 

The output of diploma holders during t)le year 
1969 (at the end of the academic year 1968-69) is 
21,545. The subject-wise distribution of sanctioned 
admission capacity, actual admissions and outtum 
for diploma courses in 1969 is as follows: 

Sanctioned· Actual 
Admission Admission. Out-tum 

Capacity 

13,093 6>402 .,812 

I4,SoS 9,194 8,905 

11,904 '>460 6,035 

330 290 223 

218 154 95 

165 166 86 

452 414 243 

471 413 280 

55 55 49 

145 I12 59 

90 40 S4 

38S 409 207 

21S 190 6 

2S0 220 147 

526 471 219 

36 34 24 

60 68 23 

40 59 3S 

6 9 

6 5 

8S 68 Il 

20 20 18 

20 I 

10 10 

TOTAL 



tabie·t gk>~ th~ list of facilities relating to diploma 
courses, institution-wise and subject-wise including 
sancttoned intake, actual admission and out-turn for 
1969. Table II is a State-wise and subject-wise 
summary. 

The following institutions did not make any admis
sions t~ any course in 1969: 

1. Government Mining Polytechnic, Tumsar (Maha
rashlra). 

2. Government 
Morar, Gwalior. 

Leather Technological Institnt~, 

(Annexures III shows the' list of coutses not of a 
regular pattern. 

2-Year Technician. Courses 

The following four institutions with an admission 
capacity of 600 seats are conducting wo-year Tech
nicians courses: 

--------------------------------------------------------
Andhra Pradesh 

. I. Andhra Polytechnic, Kaldnada 

2. Government Polytechnic, HydeJabad 

West Bmgal 

I. Asansol Polytechnic, Asansol 

2. Bids Institute or Technology, Calcutta • 

Salldr»ich Courses 

TOTAL • 

210 

60 

60 

600 

The following 8 institution are offering standwich courses ----_ .. _ .. _--------------------------------------'-------
Name of Polytechnic 

I. Y.M.C.A. Institute of Engineering, Faridabad (HBIyBna) 

2. Bida Institute of Technology, Calcutta 

3. Calcutta Technical Sobool, Calcutta 

40 State Technological Institute, Rouskela 

,. Government Polytechnic, Vishkapatnam 

6. Central Polytechnic, Madras 

7. TamUnadu Polytechnic, Madusai 

8. Coimbatore Institute of Technology, Coimbatore 

ParI-lime Courses 

Part-time diploma courses are being conducted at 
26 .institutions including the four schools of Print-

Sanctioned Actual 
Intake Admissions Outturn ~ 

made 

75 

50 

280 . 

60 

30 

42 

50 

60 

75 

13 

96 

87· 

30 

42 

49 

392 

23 

250 

39 

10 

31 

18 

395 

ing Technology. The total admission capacity of the 
Part-time courses is 1810. A list of institutions 
which conduct Part-time courses is at Annexure IV. 



Glrli' P61YteQhJfiiJ~ anti" Rllnil' Institutions 
In addition to the 277 Polytechnics there are 22' 

Gitls' Polytechnics, in' th\l-' country. A number of 
these polytechnics are conducting COUtses. like;, Elec
trical Communication/Radio Engineering/Electronics, 
Architectural Assistant-ship; Civil Engineering and 
PharDlllCl' etc. etc. There are also 9, RuraL Institu
tio~ ~. the country, conducting diploma courses in 

Civil' and' Rural Engineering. A Lise ot R.ural: Insthll
tiUIl9' and Girls' Polytechnics is, given' separately, at 
Annexure' II and: Annexure m It these institutions 
are also· taken into account the overall, admission 
capacity, actual admissions and out-tum for diploma 
courses. in engineering, and. technology. in. lQ69, are 
as follows: 

---------------,..-.. ~, -~----------------------.--
Sanctioned Actual Out-turn 

Types of Institution Admission Admissions 
Capacity 

I. Diploma Institutions 43,082 '26,259 21,545 

2. Girls' Polytechnics 2,230 r,953 757 

3. Rural Institutions 370 231 246, 

TOTAL 

--------------------~--------------~~~~ ------------,-' 
List of Abbrroialiom 

S.G. 

U. 

P. 

Civil 

Mech. 

Elee:., • 

Te1o-Comn. 

Elee. Comn. 

Radio • 

EICClulnics 

Min.. • 

Meta._ • 

ChCo\, • 

Auto.. • 

Pharm. 

Ten Tech. 

Text. Chem. 

Leath. Tech: 

Prtg. '. 

Ceram. Tech. 

Sound. 

·ProdD. Engg,.:, 

Chem. Operatorl . 
Arohl. 'AlIa. .hipt 

i 

. 

State Government Institution 

University Institution 

Private (Non-Government) Institution 

Civil Engineering 

Mechanical Engineering 

Electrical Engineeting 

Tele-Comm.unication Engineering' 

Electrical Communication Engineering 

Radio EngineetiQg, 

E.lectronics Engineering 

M;ning Engineering 

Meta1Jqrgy 

Chemical Engineering 

A~obi1e Engineering 

Pharmacy 

Textile Technology, 

Textile Chemistry 

Leather Technology 

Printing Technology 

Ceramic Teehnology 

Sound Engineering 

Prod~ctioD Engineering 

Gl!ernicaI Op .... ..,r • 
Architectural Asai'llnsbip 



TABLB I 

TBCHNICALINSTITOTIONS IN INDIA CONDUCTING DIPLOMA COURSBS INBNGINBBRING AND 
TECHNOLOGY 1969 

Serial Name of the Institution (Administrative Control) Field ot Sanctioned Actual Out-turn Remarks 
No. o :year of establishment 'Btudy Admission Admissions· .. ) 

capacity made 

I 2 3 4 S 6 7 

NORTHERN REGION 

Delhi 

I Govind Boliobh Pant Polytechnic. Okhlo Civil 60 60 19 
(S.G.}-1961 Mech ISO '90 . ''12 

Blec. 90 60 4t 
Auto 30 30 16 

330 240 148 

2 Puso Polytechnic. pusa '. ~ Civil 60 -60 -25 
(S.G.}-1962 Mech. po 90 103 

Blec. 60 60 46 
Pharm. 66 66 
Comm. 
Practice 60 60 

336 1136 --I174' ----
3 Kashmcre Gate Polytechnic, Delhi ',. Ci~ 30 ZI '18 

(S.G.}-1964 Me 9<- 511 [S2 
Blec. 60 57 36 
Electro-' 
nics 60 28 35 

240 IS7 141 

Jammu &Kashml', 

4 Kashmir GovernmlOlit Pdl)'tt~hnic. 'Srlnogar Civil 60 The results awaited. 
(5.G.)-1958 Mech. 30 - The J nstitute 

Blec. 30 -closeli'by'}-'& K 
, :Govtniment 

120 

5 Governmnt Polytechnic, Jammu Civil 15 II 24 
(5.G.}-1960 Mech. I IS >IO S9 

Blec. IS 10 29 
Auto-
(pool'o , 
Diploma) 15 15 9 

60 46 101 

Himachal Pradesh 

6 Government PolytechniC ~undernagar) Mandl Civil 30 43 J5 
(5.G.)-19$9 Mech.- 45 

Blec. - 45 30 32 

120 73 67 

Government polytechniC, Hamirpur Civil 60 _21 6 
7 

(5.G.}-1963 Mech. 60 15 9 
Blec. 60 IS 3S 

180 SI 50 
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I 2 3 4 5 6 7 • 

IB Government Polytechnic, Batala Civil 30 13 15 
(S.G.)-1964 Mech. 45 27 

Ble<:. 45 27 37 

120 40 79 

'9. Government Polytechnic, Amritsar Civil 60 19 
(S.G.)-1965 Mech. 60 29 42 

Bloc. 60 29 41 

IBo 77 83 

20 Panjah Institute of Tcxtile Teehnology,Amritsat 
(S.G.)-192O 

Tex.Tech 30 32 19 

21 Govt. Tanning Institute, Jullundur City Leather 10 5 2 
(S.G.)-1934 Tech. 

Foot-wear 
Tech. 15 B B 

25 13 10 

(a) Diploma (Full-time) 

22 Thapar Polytechnic, Patiala • Civil' 60 33 19 
(p)-1956 Mech. 60 34 53 

Bloc. 60 34 59 

IBo 101 131 

(6) Diploma (ParI-lime) 

Blec." 60 12 

(a) Diploma (Full- lime) 

23 Guru Nanak Bngg. College, Ludhiana Civil1 30 19 II 

(P)-1952 Mech. 60 21 51 
BIte. 60 39 56 
Auto. (postl 

(Diploma) • 30 13 17 
Mech. Bngg. 
(Sandwich 
course) 30 

210 9' 135 

(h) Diploma (ParI-lime) 
Mech. 60 2. 

24 Mehr Chand polytechnic, Jullundur • Civil 60 25 4B 

(P)-19541 Mech. 60 44 55 
Bloc., 60 61 59 

IBo 130 16. ---- ---
Civil ~ ~1 

""'{., 

25 Ramgathia Polytechnic, Phogwara 19 4B 

(p)-195° 
Moch. 3' ga Bloc. 60 53 

IBo 104 I5B 

Rajasthan Civil 120 30 
26 Jodhpur polytechniC, Jodhpur 34 

(S.G.)-195B Mecb. 90 45 48 
Bloc. 90 30 32 
Electtonics -3 

300 loB 114 
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I • 2 3 4 5 6 7 I 

27 Udaipur Polytechnic, Udaipur Mech. 60 26 ·29 
(S.G.}-1957 Bloc. 60 21 24 

Min. 20 5 

140 47 58 

28 Aimel Polytechnic, Ajmer Civil 60 20 ~6 

(S.G.}-I957 Mach. 90 20 69 
Bloc. 90 31 54 
Auto 8 Started Crom 

1969-70 
240 79 139 

29 A1war polytechnic, Alwar Civil 30 30 18 
(S.G.}-I957 Mech. 45 9 39 

Bloc. 4S 14 34 

120 S3 91 

30 Government Polytechnic" Kota Civil 60 16 13 
(S.G.}-1960 Mech. 90 38 19 

.mee. 90 32 17 

240 86 ~9 

31 Bikaner Polytechnic, Bikanel Civil 30 31 13 
(S.G.}-1962 Mech. 45 36 18 

Bloc. 45 28 16 

120 9S 47 

Uttar Pr.,wh 

32 Government Polytechnic, Gorakhpur CIvil. 90 '8. 47 
(S.G.}-I909 Mech. 105 lOS 67 

Bloc. lOS 114 71 

300 301 18S 

33 Government Polytechnic, Lucknow Civil 90 9 3 
(S.G.}-189' Mech. lOS 81 43 

Bloc. lOS 8S 40 
Auto. (post 
Diploma) 10 10 Started in 1969-70. 

310 18S 86 

34 Seth Ganga Sagar Jatia Government >Polytechnic, Civil 60 34 31 
Khurja. Mech. 60 49 38 
(S.G.}-196~ Elc:c. 60 49 40 

180 13' 109 

3S Government Polytechnic, 'Bareilly • Civil 60 S8 3' 
(S.G.}-19S8 Mech. 90 66 5S 

Elec. 90 66 60 

'40 190 147 

36 Government Polytechnic, Jhansi Civil 60 30 38 
(S.G.}-1960 Mech. 90 43 58 

·Elc:c. 90 SS 49 

240 128 146 



1~t -

I 2 3 4 5 $ 7 

(a) Diploma (Full-rime) 

37 Government Polytechnic, I(.pnpur . Civil. 60 84 25 
(S.G.}-I962 .. Meeh. 120 119 90 

Eloc. 120 127 77 

300 330 192 --
(b) Diploma (P",r,u"",) 

Civil 20 6 ISt Year courses have 
Mech. 40 33 been suspended by 
Eloc. 40 II orders or u. P. 

Gov<. 
100 50 

38 Government Polytechnic, ~mgarh eivR 30 II -5 
(S.G.}-I963 Mech. 75 43 25 

• Eloc. 75 49 28 

180 103 58 

39 Government Polytechnic, Faizabad Civil 30 II; 

(S.G.}-I963. Mccho 75 36 40 
Elee. 75 41 30 

180 77 81 ---
40 Government Polytechnic. Mirzapur Civil 60 26 4. 

(S.G.}-I964 Mech. 00 77 39 
Elec. 90 66 23 

24<> 169' 66. 

4' Government Polytechnic, Moredabad· Civil 60 31 2' 
(S.G.}-I964 Mccb. 90 64 51 

Elee. 90 S9 44 

240 154- 123 

42 Government Polytechnic, Gonda Civil. 30 II 8 
(S.G.}-I96S Mech. 4S 32 2S 

Eloc. 45 30 IS 

120 73 48 

43 Government Polytechnic, Basti Civil 30 3· 5· 
(S.G.}-I965, Mech. 45 25 16 

Elec. 45 28 15 

120 56 36 ---
44' Government Central Textile Institute, Kanpur Tex •. Tech. 20 21 L7 

(s.G.}-I9I4. Te~. Gl).em. 10 II 4 

30 32 21 

(a) Diploma (Full-rime) 

45 
Northern Regional Sehool of Printing Technology . Printing Tee. 60 S9 39 
Allahabad. 
(S.G.}-I9S7' 

(6) Diploma' (Parr-rim.) 

Printing Tech. 20 19 Started In 1968-1969. 
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I 2 3 4 5 6 7 

46 Gavernment Polytechnic, Srinagar (Dist. Garwal) Civil 10 4 Started in '968-1969 
(S.G.}-I968 Mech. 2S 10 

Elec. 2SJ Ir 

60 2S 

47 G. O. B. Pant Polytechntc, Aryanasaz Settlemo:nt .! Civil 30 31 I2 
Lucknow (S.G.)-I96S Mech. 4S 5S 4 

Blec. 4S SS 12 

120 141 29 

48 Government Leather Institute, Kanpur • . Leather Tech. 10 II 9 
(S.G.)-I9I6 Footwear 

Tech. 20 21 II 

30 32 20 

49 Government Leather Institute, Agra Leather Tech. 10 S 7 
(S.G.)-I963 Footwear 

Tech. 20 7~ 1 

30 12 14 

So Institute of Paper Technology, Saharanpur 
(C.S.G.}-I96S 

Paper & Pulp I 
Tech. 

30 28 29 

SI University Polytecbcic, Muslim University, Aligarh; Civil 120 r. 189 96 
(U}-I931 Mech 90 70 64 

Elec.: 90 70 S1 

300 229 211 

S2 M. G. Polytechnic, Hathras .1 Civil 60 30 10 
(P}-I9SS Mech., 60 4S 4S 

Blc:c. 60 4S S2 
Ref. & Air 
Conditioning 
Post (Diploma) 10 9' -Started in 1959. 

190 129 101 

S3 PMV Polytechnic, Mathura Civil 60 so 33 (P}-I909 Mech. 60 SS 48 
Blec. 60 60 34 

180 I6S IrS 

SJ Technical College Dayal Bagh, Agra Mech. 60 49 49 (P)-I930 Bloc. 60 60 33' Auto. 30 10 23 Auto (post 
Diploma) 30 .6 13 -- --180 ISS lIS --

SS Lucknow Polytechnic, Luckoow Civil 60 1> 23 (P) 1922 Mech. 
BIc:c.1 

90 SS 4Ii 
90 60 36 

240 127 100 

... -
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• 2 3 4 , 6 7 

(a) Di~loma (Full-tim,) 

56 Hewett Polytechnic, Lucknow Civil) 60 37 ~l 

(U}-'904 Mech. 120 !I, 8. 
Elee. .20 97 87 

300 245 20' - --
(6) Diploma (Pm-time) 

Civil [30 9 1st year counes have 
Mech. 45 '3 been suapended by 
Elec. 4S '3 the orders of U.P. 

GoYl. 
120 __ 3L ---

S7 Nalnital Polytechnic. Nalnltal i • Clvi" 60 !I 8 
(P)-'957 fMecn. 60 37 42 r Elee. 60 23 3' 

.80 7' 8. 

sS Chaodauli Polytechoic, Chandaull Civil: 30 !7 1'. 
(P)-'957 deel. 45 38 34 

Elec. 45 4' 24 

.20 96 7! 

59 Haodia Polytechnic, Handia Civil 30 .2 '>7 
(P)-'9S7 Mech~ " 33 42 

Elee- 45 35 23 

'20 79 9' 

"" K. L. Polytechnic, Roark .. Civil 60 66 46 
(P}-'956 Mech. 60 66 7' 

Elec. 90 66 74 

240 '98 '9' --
6. Gandhi Polytechnic, Muzaffardagar] • Civilj 30 26 .6 

(P)-'956 Mech. 45 47 36 
E Elee. 45 47 28 

~ 
~ 

nO '20 80 

62 D. N. Polytechnic, Meerut Civil 60 39 1'3 
(P)-'956 Mech. 60 44 26 

Elee. 60 55 23 

.80 '38 6a 

• , 
63 D. N. Polytechnic, Baraut • Civil) 30 6 .. .. 

(P)-1956 Mech. 45 '9 92 
Elee- 'S .6 30 

.ao 4' 7' 

64 AlI.habad~Polytechnlc, Allahabad Civil 60 35 35. ," .-(P) -'956 Mech. '20 128 79 
Elec. .20 '41 64 
Industrial ~-
Electronics 
(Post DIp.) 10 .0 .. f Cou .... stvte:!i.iu 

1969, 
310 314 .13 
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I 2 3 4 , 6 7 

6S Town Polytechnic, Ballia Civil 30 16 29 
(P) -1956 Meeh. I, 16 ~7 

Elee. I, 17 16 

60 49 52 

66 M. P. Polytechnic, Gorakhpur CiviI 30 38 25 
(P)-I958 Mech. 45 'I 28 

Elee. 4' ,I 25 

120 140 78 

EASTERN REGION 

As""" 

(a) Diploma (Pull-Ii",.) 

67 Assam Engineering Institute, Civil lOS 40 60 
Gauhati-3 Meeh. 30 15 21 
(S.G.}-I948 Elee. 30 S I 

Chemic:al 
Operators IS 30 S 

ISO 93 go 

(6) Diploma (&Part-ti=) 

Civil 40 
Mech. 30 
Elee. 30 

100 

68 ShilIong Polytechnic, ShilIong-S I. 
(S.G.}-Ig6, 

Civil 60 -4 

69 Dibrugarh Polytechnic, Dibru garh 
(S.G.}-I96S 

Civil 60 17 13 

70 nr-r t'l! ?:h::: ofWJles Institute of Engm:ering & 
Technology, lorhat . . . . . Civil 120 So· SS ·Estimated 
(S.G.}-I927 Mech. 30 20· 22 

Elee. 30 I7·J 14 

ISO II7 91 

71 Nowgong Polytechnic, Nowgon~ J. . ., ... Civil 30 4· IS ·Estimated (S.G.}-I96I Meeh. 60 S·~ 
Elec. 30 2.~ -4 

120 14 19 

72 Silchar Polytechnic, Silchar- (Cachar), 'I) • Civil 60 II 49 ' . (S.G.}-I96o Meeh. 30 9 17 
Elee. 30 9 12 

120 29 ?8 
Bihar: (a) Diploma (full time) 

73 New Government Polytechnic, Patna-I3 Civil 60 60 30 (S.G.}-19SS Mecb. 3D 30 IS 
Elec. 30 30 34 

120 120 S2 



125 

1 3 4 -S 6 7 

(b) Diploma (part-lim.) 

Civil 40 
Mech. 30 
Eloc. 30 

100 

74 Government Polytechnic, Gu1zarbagh, Patna Mech. 45 48 17 
(S.G.)-1924 Eloc. 30 27 II 
(Upgraded from 1963) Text. Tech. 30 28 II 

Coram. Tech. 15 I4 -4 

I20 II7 43 

7S Government Polytechnic, Ranchi Civil 60 7I 76 
(S.G.}-19S4 Mech. 30 3S 40 

Eloc. 30 35 I4 

I20 I4I I30 

76 Government Polytechnic. Muza1farpur Civil 60 62 68 
(S.G.}-1947 Mech. 30 32 4I 

Bloc. 30 33 38 

I20 I27 I47 

77 Govenuntnt Polytechnic, Bhaga\pur-3 Civil 60 60 36 
(S.G.}-I955 

78 Govenunent Polytechnic, Darbhanga Civil 60 6. 39 
(S.G.}-I959 Mech. 30 30 23 

Elec. 30 30 29 

I20 122 9I 

79 Govenuoent Polytechnic, Purnea Civil 60 60 2I 
~.G.) I959 Moch. 30 30 II 

Bloc. 30 30 -8 

I20 1:>.') 40 

80 Government Polytechnic, DhanbBd Civil I20 I20 84 
(S.G.)-I958 Mech. 00 86 35 

Eloc. 30 30 20 

240 236 139 

8I Government Polytechnic, Gaya Civil 60 60 
\S.O.}-1950 , Mech. 30 30 

Eloc. . 30 30 

I20. I20 

8. Government Polytechnic, Dumb • Civil 22 
(S.G.}-1964 

13 Government Polytechnic. Barauni Civil 60 59 23 
(S.G.I964) . 

84 Government Polytechnic, Sahatss 
(S.G.}-I966 

Civil 33 

85 Mining Institute, DhanbBd, (S.G.)-1958 
(Formerly Mining Institute, Jharia) 

Min. 20 20 -7 



···126 

I 2 3 4 6 7 
. -

86 Mining Institute, KOdllIlna Mining & 
(S.G.}-19S8 Min. Survey .0 .0 's 

Manipur 

87 Adimjati Technical Institute, Impha! Civil 30 30 13 
(P}-19S6 Mech. IS IS 

Bloc. IS IS 

60 60 13 

Orissa 

88 Orissa School of Bngineering, Cuttack-I Civil 120 II 21 
(S.G.}-19'3 Moch. 60 36 36 

Bloc. 60 36 61 

240 83 u8 

89 Eogineeting School, Ilexham,pur Civil 1'0 4' 18 ·Estimated 
(S.G.J-1967 Moch. 60 8. .1 

Bloc. 60 10. 69 

240 22 108 

90 Jharsaguda Bngineering School Jharsaguda • Civil 1.0 17 -3 
(S.G.}-19SS Mech. 60 -8 21 

Bloc. 60 -8 23 

240 33 47 

91 State Technological Institute, Rourkela-4 Mech. IS '3 14 
{S.G.}-1963 Elec. IS '4 6 

Meta. IS 20 10 
Chem. IS 20 9· 

~--; ---
87 a9 

9' School of Bngineeting, Bhadrak Civil 12 
(S.G.}-19S8 Mech. 19 

Bloc. 30 

61 

93 Orissa School of Mining Engineering, Keonjhar Mining 20 22 2 
{S.G.}-19S6 

Tpipura 

94 Polytechnic Institute, Narsingarh, P.O., Agartala. _ Civil 30 2 
(S.G.}-19s8 Mecb. IS 2 

Blec. SI 2 

60 6 

West Bengal 
• (a) Diploma (Full-time) 

9S AsansoJ Polytechnic" Asansol . Min. 20 7 IS 3 .. Year COurse. 
(S.G.}-19S1 

(6) Diploma (Part-time) 

Mech. 60 66 S3 s-Year course. 
Elec. 60 48 28 

120 II4 81 
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----
(e) 2-year Technician Course 

Mech. 30 21 
Eloc. 30 6 

60 27 

96 Sudhir Sen Polytechnic, Kanyapur, Asansol Mech. 60 3S" 42 "Estimated 
(Burdwan) Elec. 60 34 8 
(S.G. SPO)-I96S 

69 120 so 

(a) Diploma (Full-lim.) 

97 Acharya prafull. Chandra Roy Polytechnic, Civil 90 S4 S9 
CaICUtta-32 Mtch. 120 122 107 

(S.G. Sp.)-I9S2 Elec. 30 37 31 

240 213 197 

(6) Diploma (Parl-llin.) 

Civil 30 26 20 
Meeh. 60 71 46 
Eloc. 30 32 IS 

120 129 81 

(a)(Diplom. (Fulli-tm,) 

98 Shri Jnan Chandra Ghosh Polytechnic, CaIcutta-23 Civil 60 28 70 
(S.G. Sp.)-I9S9 Mech. '90 83 149 

Eloc. 30 33 41 

180 144 260 

(6) Diploma (Parr-rim,) 

Civil 20 16 27 
Mech. 20 24 2S 
Elec. 20 23 13 

60 63 6S 

99 Ramakrishna Mission Shilpamandira, Belurmath Civil 7S 41 So 
Howrah Mech. 6S 80 83 
(S.G. Sp.)-I9S4 Elec. 40 43 27 

180 164 160 

100 The Calcutta Technical School, Calcutta Civil 30 19 s-Year course 
(P)-I92S Mech. Eloc. 90 S7 72 s-Year course 

Mech. Bloc. 80 96 2S0 4-Year course 

200 172 322 

101 Ramakrishna Mission Shilpapiths, Belgboria, Civil 90 4 46 
Calcutta-s6, Z4-Parganas Meeh. 120 40 78 
(S.G. Sp.r--I9S8 Bloc. 30 13 3S 

240 S7 IS9 

, 
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102 Bid. Institute of Technology, Calcutta-so Meth. (Sand- so 13 z3 4-Year course 
1960 wich course) 

Mecb. (Port- zo 18 13 s-Year course 
time) 

E1oc. g'"* 
time zo 16 6 s-Year course 

\lO 47 41 

Technical Course 

Mecb. 30 7 
E1ee. 30 S 

60 IZ 

103 Don Bosco Polytechnic. Cossipore. CalCUtta-2 Civil. 60 4 14 
(S.G. Sp.)-I963 Mech. \lO 45 67 

mee, 30 33 30 

180 8z IX 
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I09 BPC Institute of Technology Krishnagar Civil 90 I$ 41 
(S.G. Sp.) -1956 Meeh. 120 24 IOI 

Elee. 30 S 14 ---
240 44 'S6 -- , 

IIO M'Jrshidebad Institute of ATechoologv Civil 30 I 3S 
}1Ssimbazar, Berbampor Mech. 60 IO 94 

(S.G. Sp.)-I9S7 Elee. 30 7 IS 

120 18 144 

lIIMalda Polytechnic. Civil. [30 " S6 
Maida Mech. IS 40 
(S.G. Sp.)-I96. Elec. IS '9 

60 " ns 

II. Sree Ramakrishna SiIpa Vidyapith, Suri Civil 60 6 33 
(S.G. Sp.)-I9S3 Meeh. 90 9 8S 

Elee. 30 3 ., 
180 18 139 ---

II3 K. G. Engineering Institute, Vishnupur Civil 60 I 48 
(S.G. Sp.)-I949 Mech. 90 38 122 

Elee. 30 16 37 

ISo SS '07 

tlX4 Purulia polytechnic, PuruUa Civil 60 24 S7 
(S.G. Sp.)-I9S7 Mech. f30 IS 78 

Elec. 30 I. 29 

120 SI 164 

lIS Ishwar Chandra Vidyas!agar polytechnic, ]bargram . Civil 30 8 IS 
Midnapur Mech. 90 24 124 
(S.G. Sp.)-I9S7 Elee. 60 16 19 

180 48 'S8 

II6 Ialpaiguri polytechnic Institute, Jalpaiguri ~ . Civil 60 4 13 
(S.G·tSp.)-I9S9 Mech. 90 18 8. 

Elee. 30 6 20 

180 .8 '4S 

II7 Cooch Behar POlytechnic (COlJenkin School). Civil .0 6* 32 *Estimated 
Cooch Behar. Mech. .0 S IS 
(S.G. Sp.)-I964 i Elec. 20 6 16 

60 17 63 

(a) DIploma (Fulls time) 

'u The School of Printing Technology. Calcutta-32 Printing 7·· L 6oE: 64 29 
(C.S.G.)-I9S6 

(6) Diploma (Part-time) 

Printing '0 26 14 
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Il9 College of Textile Technology, Berhampur 
(S.G.)-1958 

• Tex. Tech. 20 20 19 

120 Institute of Mining, Ranigange (S.G.)-1905 • • Mining 48 36 9 

'" College of Leather Technology, Calcutta-IS 
(S.G.)-1955 

. Leather Tech. 30 26 

WESTERN REGION 

Goa 

122 Government POlytechnic Panjim (Goa) Civil 40 21 
(S.G.)-1963 Mech. 40 21 19 

Eloc. 40 21 • ---
120 63 21 

GuiQl'at 

123 Dr. S. & S. S. Gandhi College of Engineeringand Civil 60 16 13 
TechnOlogy, Surat. Mech. 90 87 61 
(S.G.)-I9" Eloc. 90 81 61 

Auto. .0 29 13 
Meta. 30 7 22 

290 220 170 

124 Government POlytechnic, Ahmedabad • Civil 1'0 46 46 
(S.G.)-I957 Mech. 120 1.0 93 

Eloc. 60 60 69 
300 226 198 

125 Government Polytechnic, Dohad • [Civil So 5 5 
(S.G.)-I959 Mech. 60 31 58 

Eloc. 60 25 47 

180 61 no 

126 Government Polytechnic, porbander Civil 60 4 
(S.G.)-I96o Mech. 30 20 10 

Elec. 30 4 9 

120 .8 19 

<27 K. D. Polytechnic, Palan Civil 60 20 
(S.G.)-I96o Mech. 60 20 

Elec. 60 10 

180 50 

u3 S!lrl Krishan L:u rhaveri P ,lytechnic. Broach Civil 60 • 13 
(S.G.)-I961 Mecb. 60 19 47 

Eloc. 60 15 3' 

180 36 9' 

'29 Sir Bhavsinhii Polytechnic, Bhavnagar • Civil 60 6 '3 (S.G.)-1949 Mech. 120 101 85 
Eloc. 120 47 83 
Auto. 30 29 25 
Text. Tech. 30 16 17 

< 
360 199 233 --
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130 Lukhdhirji Engineering College, Morvl Civil 60 9 I~ 
(S.G.}-1940 Mech. 30 8 34 

Elec, 30 8 25 

120 25 61 

131 Government Polytechnic, Rajkot • Civil 60 1 4 
(S.G.)-1964 Mcch. 60 10 31 

Elec. 60 42 3S 

180 54 70 

132 Government poiytechnJc, Bulsat Civil 10 I 7 
(S. G.}-196S Mech 30 22 13 

Eloc 30 9 10 
Chern. 30 30 
Const&S=e 20 I 

120 63 30 

133 !R.C. TecllDical Institute, Ahmadabad Text. Teen. 30 10 15 
(S.G.)-I91O Text.Chem. IS 12 16 

45 22 35 

134 A. V. Parekh Technical !Institutc, Rajkot Electronic and Radio 20 30 19 
(SG.)-I948 Sound 20 21 II 

40 51 30 

I3S M. S. Diliversity Po1ytechnic,:.Baroo6 Civu 120 120 34 
IU)-I9S7 Mech. ISO 116 lIS 

B1ee. 90 78 104 

360 314 2S3 

136 Faculty of Technology and Engtneering, M.S. Uni-· Text. Tech. 30 34 28 
versity, Baroda Text. Chem. 30 22 29 
~U)-I949 Refn. & Air 

.. ConditiodinS 30 3 

90 56 60 

137 Bhailbhai and Bbikbabhai Polytc.:hnic, Vanabhai- Civil 60 60 22 
vidya Nagar, Distt. Kaira Mooch. 90 90 81 
(P)-19SS hiee. 90 90 S6 

340 240 159 

138 T. F. Gandhidham Polytechnic, Adipul (Kutch) ~vil 40 II 32 
(P)-19SS echo 40 33 

Elee.. l40 16 

120 60 32 

139. L. M. College of Pharmacy. Ahmedabad 
(P)-1947 

. Pharm. 160 146 134 

-
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Madhy6 Pradesh . . 
140 Government Polytechnic (Central Technical Institute), Civil 'So r23 13 

Gwalior 'Mcch. 50 23 4 
(SG.)-Ig65 Bloc. . 50 23 7 

Texr. Tech. 10 19 9 
" 160 88 33 

Post· DiplamtJ 

Structural 
Engineering 15 . , 

141 G. T. Government Polytechnic,- Jaors Civil 60 II 25 
(S.G.)-I955 Meeh. 30 10 17 

Blee. 30 9 18 

120 '30 60 

142 Government Polytechnic, Jabalpur Civil 60 56 10 
(S.G.)-I95S Meep. 60 59 7 

Bloc. 60 59 4 

180 17 21 

143 G:Jvemtnent Polytechnic) Khandwa • . Civil. 60 20 8 
(S.G.)-I960 Meeh. 30 10 5 

Bloc. 30 II 3 

120 41 16 

144 Government Polytechnic,-Nowgong • Civil 40 40 39 
(S.G.)-Ig6. Meeh. 40 27 6 

Bloc. 40 21 6 

120 94 51 

14; Kirodimal Government Polytechnic, Raigarh Civil 40 II 13 
(S.G.)-I95S Meeh. 40 II 6 

EJee. 40 10 5 

120 32 24 

146 Government Polytechnic, ;Ujjain " "Civil' 40 II 8 
(S,G.)-I9SS .. Meeh. 40 II 6 

BI ... ", 40 II 6 
AUlo:-.£ngg. 
(post Dip.) 12 12 11 

132 45 31 

147 S, V. Government Polytechnic, Bhopal Civil 15 40 23 
(S.G.)-I953 Mech. ,15 40 I,. ,.29 . 

Elec .. 10 2S '10 
Pharm. 30 13 10 

250 II8 74 

148 Government Polytechnic, Durg. Civil 40 16 3 
(S.G.}-Ig6. Meth. 40 25 4 

Bloc; '40 24 2 
Meta. 30 II 3 

ISO 76 12 

149 Polytechnic, Seani Civil 60 II n 
(P}-Ig64 Meeh. 30 • ~ ' .. J .. 

Blec. 30 

120 II I. 
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ISO Polytechnic Institute, Ashok Nagar • Civil 60 II I. 
0')-1964 Meeh. 30 

Elce. 30 

120 II 12 

151 Government Polytechnic, Chindwara Civil 20 3 • .No Examination 
(S.G.)-I9SS Mech. '0. 7' hold·for flnaJ'diploma 

Ille<. .0 9 
60 19 

IS' Government Mining Polytechnic,- '5hahdol' Mech. 30 13 7 
(S.G.)-196o Blee. 30 10 4 

Min. 10 10 6 

70 33 17 

153 Samrat Ashok Technological ,Institute, . (polytechnic Civil '3 7 9 
Section) Viclisba Mech. 23 6 3 
(1,)-1956 Blec. 4 6 I 

60 19 13 

(a) DiplomtJ (Pull-nm.) 

Is.! Shrl Valshnav Polyt~ci!nic, Indore . Civil 80 .6 II 

(P)-Ig6. Mech. 80 26 16 
Bloc., 40 10 9· 

200 6. 36 

(0) DiplomtJ (Part-time) 

Civil 20 .. ", 
" , ,. 

MeCh. So S 
Blec. so 6 ---

120 II 

ISS Polytechnic, Balaghat " 
Civil 20 6 13 ' 

(p)-1962 Mech. .0 6 6 
Elee. 20 S 1 

60 17 20 

156 Dhamtari Polytechnic, D.hamtari (Rudri) Civil 30 .14 6, 
(P)-I96• MeCti, IS IZ 3 

' ': 

Bloc •. IS S 3 ' . 

60 3S 12 

157 Polytechnic, Harda Civil ZO '9 3 
(P)-196• Mecbr. '0 . ,31· S . 

Bleci'" 20 2S' 

60 8S II 

ISS Polytechnic Institute, ·Khurai·Distt, Sagat'- Civil 30 Z9 '7 
(P)-196• Mech<. 30 IZ 3 

BI"", ,30 ~. 0,.', ' 

90 44 .0 
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159 pOlytechnic, Dlmob Civil .0 IS .~ 

(GH96S Mecb; '0 19 
Elec. .0 III 4 

60 4S 31 

t60 J. N. polytechnic, Sanawd West Nimar Civil 20 7 7 
(P)-I96s Mecb. 20 9 3 

Elcc. 20 7 • 
60 '3 I' 

MalllnlJlnlra 

161 Government PolYtecbnlc, Aurangabad • • Civil 60 33 6 
. S.G.}-I965 Mecb • 60 33 17 

Elcc. 60 33 16 

ISO 99 39 

162 Government PolytechniC", POODa Civil 120 IZ2 33 
(S.G:}-I957 Mecb. 100 IOZ SO 

Elec. 60 6. I. 
Met. 30 3' IZ 
Elec. Comn., 20 22 

330 340 137 

163 Government pOlytechnic, Amr8YBti. Civil 60 34 4 
(S.G.}-1955 Mecb. 60 3S '3 

Eloc. 60 3S IS 
Phiirm. 60 70 II 

240 ISO 56 

164 Government Polytecboic, Bombay Civil ., 40 IZ3 3' 
(S.G.}-I960 Mecb. 40 

Elec. 40 

120 1'3 3' 

165 Government pOly..,cboic, Dhulia • Civil 60 .1 . IS 
(S.G.)-19S4 Mecb. 60 .1 21 

Eloc. 60 20 9 

ISO 6. 45 

.66 Governmeot pOlytechnic, Jalgaon Civil 60 60 2. 
(S.G.}-I960 Mecb. 60 60 2. 

Eloc. 60 60 2. 
Phar • 60 60 .0 

240 240 86 

167 Governmeot pOlytechnic, K.rad • • • Civil 60 16 3_ 
(S.G.)-I9S7 Mecb. 60 16 19 

Eloc. 60 15 2. 
Pharm 60 43 IS 

240 90 59 

168 Government POlytecbnlc, KOlhapur • • Civil 60 21 7 
(S.G.}-I96I Mecb. 60 .1 I. 

Elc:c. 60 20 13 

_ISO 6. 32._._ 
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169 Government Polytechnic. Ratnagtri Civil 60 S 7 
(S.G.)-1961 Mech. 60 7 19 

Elec. 60 6 

180 21 26 

170 ~vern!llent POlytechnic, Khamgaon Civil 60 25 10 
(S.G.)-1961 Mech. 60 24 10 

Elec. 60 24 9 

ISO 73 29 

171 P. L. Government pOlytechnic, Latur· Civil 60 19 12 
(S.G.)-[955 Mech. 60 IS 4 

120 37 16 

172 Government Polytechnic, Nagpur . Civil 70 5S 20 
(S.G.)-[914 Mech. 40 34 IS 

Blee . . 40 34 13 
Meta. 30 26 6 
Min.' >'0 [S 10 
Auto. (post 
Dip.) IS 13 

21S IS3 64 

173 Government Polytechnic, Sholapur Civil 60 39 12 
:S.G.)-1956 Mech. 60 3S 30 

Elec. 60 38 .IS 

180 lIS 57 

174 Government POlytechnic. Nanded Civil 60 23 II 

(S.G.)-1964 Mech. 30 
Elee. 30 

120 23 II 

175 Government Polytechnic, Yeatmal Civh 120 4[ II 

(S.G.)-[964 

. (a) Diploma (J1'ull.time) 

176 SchoOl of Print in, Technology, Bombay Lener Press 35 37 26 3-Year courses 
(S.G.)-[964 Lithography 15 17 22 

50 54 48 
" ,. 

(6) Diploma (Part-time) 

Letter Press 3S 39 ~14 4-Year courses 
Lithography 15 18 17 

50 57 31 

[77 G)vernn!nt Innitute of L:nther Technology" 
BBndraEast: Bombay. 

Leath •• Tech. 10 '12 S 

(S.G.h--[939 

'7S K. f. S~naiya Polytechnic. Bombay Civil ,60 6, 10 

(P)-1963 Mech. 60 63 2I 

Blee. 60 63 10 

180 I8~ .-
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179 Shri Bhagubhai Mafatlal Polytechnic, Ville Parle, Civil 60 68 IS 
Bombay. Mech. 60 68 So 
(P)-1963 Elee. 60 67 28 

180 203 93 

180 Sir Cwrow Wadia Institute of Technology, Civil 60 61 19 
Poana Mech. 60 61 20 
(P)-1938 Elec; 60 61 41 

Electronics & 
Radio 30 30 3S 

210 213 IIS 

181 M. H. Saboo Siddik Polytechnic, Bombay Civil 40 4' 6 
(P)-1936 - Meeh. . 40 41 IS 

Elec. . 40 41 19 ---
120 124 20 

182 VictoriaJublleeTcclmic&IInstitute, Bombay. Civil 60 72 19 
(p)-1887 • Mcch .• 60 61 49 

Eice .. 60 61 39 
Text. Tech .• 40 10 20 ~ 
Text. Chern. 40 10 3S 

260 204 161 

183 Walch and College oCEngineering, Saogli. . Civil .. '. 60 2S 13 
(P)-1947 • Mech,. 60 24 26 

Elec. . 60 24 13 

180 73 S2 ' 
1 

184 St. Xaviers Technical Institute, Bomb.JY. Electronics 
(P)-1937 • & Rlldio 

Eogg •• 60 72 66 
Sound. 40 25 4 

100 79 70 

SOUTHERN REGION 

Andhra Pradesh 

185 Government Polytechnic, -Hyderabad 
(S.G.)-1922 

(a) Diploma (Full-time) 3-Year courses 

Civil . 
Mech •. 
Blec.. . 
Elec.Como. 30 

38 
40 
so 
4' 

30 169 ---
(b) Diploma (FuIl-time) 2-Year courses 

Civil -: 60 17 
!Mech.. 7S 40 
Elec. . 75 33 
Auto. . 30 40, 
Pharm.l 30 20 

... 

7 

Due to Telangaol 
agitation no out
turn figures. 

Due to l"eldnganEl agi
. tation no out-turD 
figuIO··11 
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186 Andhra Polytechnic, Kakinada 
(5. G.)-I946 

187 Government Polytechnic, VijayawBdB 
(5.G.)-I946 

188 Government Polytechnic, Warangal 
(5. G.)-19SS 

189 Government P~lytechnic, Vishakapatnam 
(5. G.)-I9S6 

190 Government Polytechnic, Mahboohnagar 
(5. G.)-I9S6 

3 4 s 

(c) Diploma (Part~time) 4-Year CDUTses. 

Mech .• 
Blec •• 

40 
40 

80 

(a) Diploma (Full-tim,) J-Ycar COUTSes 

Bloc. Como. 30 30 

(b) DiplO1fla (FuU-time).-Ycar cour", 

Civil 40 4 
Mocb.: 70 74 
Blee. 70 I. 
Auto .. 30 31 

210 121 

(c) Diploma (Part-time) 4-Ycar Course 

Mech .. 20 
Bloc. . 20 

40 

(a) Diploma (F,dI-time)~ 

Civil .. 60 37 
Mech .. 60 I 69 
Bloc. 60 70 
Meta .. 21 

180 197 

(b) Diploma (Part-time) I 
Civil .. 20 
Moch •• 20 13 
Blec. 20 1 20 1 

·60 33 

Civil •• 60 17 
Mech •• 60 38 : 
Blee. . 60 29 

,80 84 

Civn 60 20 
Mech .• 60 So 
EJee. 60 So 
Mets .. 30 30 
Sand.wich 

'·inMech. 30 30 
Pharm. 30 30 

270 210 

Civii 40 • Mech .. 40 I' 
Bloc. 40 13 

120 28 

6 

16 

26 
43 
23 
24 

n6 

24 
40 
29 
12 

105 

3 
6 

·9 

18 
36 
30 
10 

10 
19 

1~3 

7 

Due to Telangana agi .. 
tation no out-tum 
figures. 

Information notmpp-
lied. 

I 

No out-turn due to 
Telangana agitation 

3-Year courses 

4-Year courses 
2-Yearcourscs 

. No out-rum figures 
due to Telangana 
agitation. 
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191 S. V. Government Polytechnic, Tirupati. Civil .\ /Ie i I i2 
(S. G.}-1957 Mech •• 60 17 S 

Elec. 60 32 36 
Pharm. 30 301 IS 

210 SO 71 

192 Government Polytechoic, PIoddatur Civil 4" I 29 
(S. G.}-1959 Mech •• ,0 9 25 

lilec. · 40 IS 
~ -120 35 72 

193 Government Polytechnic, Nizamabad. Civil •• 40 I No out-turn figure: 
(S. G.)-1959 . Mech •• 40 6 due to Tclangana 

EJec. 40 12 agitation. 

IZO 19 

194 Government Polytechnic, AnantapUl Civil .• 40 3 7 (S. G.}-1960 • • _ • Mech •• . I 40 20 5 
Eloc. · 40 S 5 

120 31 17 

19' M.B. T.S. Government Polytechnic, Guntur. Civilj • 40 9 II (S. G.}-1960 Mech •• 40 36 9 
Eloc. 40 37 17 
Text. Tech •• 30 19 8 

150 101 45 

196 Government Polytechnic, Nellore-z CiviL 40 3 32 
(S.G.}-1960 Mech •• 40 38 40 

Eloc. · 40 22 2S 

120 63 97 

197 E. S. C. Government Polytechnic, Nandyal Civil •• 40 'is 17 (S. G.}-1960 • • • • • Mech. 40 14 
Elec. 40 19 S 

120 37 36 

19S Government Polytechnic, srikaku1am CiviL. 40 I 33 (S. G.}-1961 Mech •• 40 20 14 
Elec. · 40 6 IZ 

120 37 49 

199 Government Ceramic Institute, Gndur 
(S. G. }-1954 

Ceram. Tech. 21 5 IS 

200 Government Polytechnic (Previously Govt. Mining Civil .. 40 I Is) Institute), Gndur.. • • • • Mech •• 40 IS 371 (S. G.}-1957. . Elec. · 40 S 7 

120 24 59 

201 Government Mining Institute, KotbagndOm . Min.Engg •• 20 6 No out-turn figures (S. G.}-1957 due to Telangana 
IgitatiOn. 
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202 Jawaharial Nehru Polytechnic, Hyderabad 
(P)-IP57 • 

20] Shri M. V. M. Polytechnic, Tanuku 
(P)-IPSS • 

204 XrishnBdcvaraya polytechnic, Wanaparthy 
(P)-IP5P. . . . • • 

205 Keral_ GOY<t'nment Polyteclmic, Calicut-sj . 
(5. G,)-I946 • • " • • 

206 Maharaja's Technological Institute, Trichur 
(5. G.)-I946 • '. • • • 

207 Government polytechn1c, Kalamllssery 
(5. G.)-I9S1 

139 

3 

Civil •• 
Mech. 
Eloc •. 

Civil •• 
Moch .• 
Eloc. . 

Cvil . 
Mech .. 

Elee.Carom. 
PIactice. 

4 

60 
60 
60 

ISO 

60 
60 
60 

ISO 

40 
40 
40 
40• 

16o 

(a) Diploma (Full-time) 

Civil.:·; 
Mech;. 
Elec. • 
Chern •• 

90 
7S 
7' 
]0 

270 

r,S ..... 

44 
43 
41 

uS 

47 
6. 
77 

IS6 

63 
64 
40 
34 

2>I 

6 1 
... t:.'" 

•. No out-tum figutel 
.. due to Telangaoa agi

tation. 

45 
42 
42 

129 

No out-tum 1lgute1 
due to Telanpnl 

agitation. 
.2-Year courJe. 

(h) Diploma(Pan-dme) 4-Yea, C'!"".... " , 

Civil . 
Meth •• 
Eloc. • 

(a) Diploma (Fu1I-tim.)· 

Civil 60 
Mech. 60 
Elcc. '. • 60· 

I'SO 

8 
S 
8 

n 

l 
21 .. ,';&4 --

-'. 32 a 
3] 34 
33 as 

98 67 

'. '.~;. , , . 
(h) Diploma (Part-tim,) 4,Y.ar courlr .. " - -
Civil 20 '3 4 
Mech •• 20 13 , 
EIec. 20 , , 

60 aI 14 

(a) Diploma (Full-tim.) 

Civil' • 60 S3 aI 
Mech •• 90 26 a4 
Elee. 60 53 35 
Auto .. . 30 30 19 
Chern. 
Operators ... 30 20 n 

l 270 IS2 no 
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(b) Diploma (P""I-tim.) 4-Y''''' COUTse. 

Civil .0 16 10 
Mcch •• .0 16 13 
Eloc. · .0 16 5 

60 4S .S 

.08 Government Polytechnic~ Canannore Civil . 160 30 Out-turn figures 
(S. G.)-I95S Moch. So 50 not supplied. 

Blee. 40 '3 
Text. Tech •• 30 30 

210 133 

209 Central PolyteChnic, TrivBndrum-I3 Civil .. 60 34 10 
Mc<:h •• So 55 IS 

(S. G.)-I95S Eloc. · 40 24 12 

ISO Il3 40 

,,0 Sree RBm Polytechnic, VBlBpBd Civil •• 60 46 41 
Mech •• 30 '5 '9 (S.G.)-I95S Eloc. 30 '5 31 

1,0 96 101 

.Il Government Polytechnic, KottByam. Civil 60 50 .6 
Meeh. 30 23 33 

(S. G.)-I960 Eloc. · 30 23 IS 

1.0 96 77 

,1' Government Polytechnic, PerinthBimanna CiviL • 60 S 19 
Moch •• 30 '3 '9 (S. G.)-I96I Eloc. · 30 23 IS 

1.0 96 63 

"3 Instituteof Textile Technology, Trivandrum • 
(S.G.)-I93S • • • • • • 

Text. Tech.J 30 30 '3 

214 Government School of Printing Technology, Letter Pres •• 30 30 
Shoranur-. (S.G.)-I967 • • • .( 

"S Thiagaraja Polytochnic,AlBgappanBgar Civil •• 60 4S 42 
(P)-I9S6. • • • • Mech •• 80 64 6S 

Eloc·1 • 40 3' 3S 

ISO 144 I4S 

216 Sree Narayana Polytechnic, Kottiyam, Quilon. Civil •• 60 48 21 
Mc<:h •• 80 6'1 32 

(P)-I9S7 • Eloc. · 40 3S 33 

180 144 S6 

217 NSS Polytechnic, PBndalam • Civil • 60 60 31 
Mecb.. 80 4S 42 

(P)-I9S8 • Eloc. 4~ 36 27 

ISO 144 100 

. - ---. _._--- --... ---.-
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2IS Carmel Polytechnic, Alleppey Ciojl. • 60 4S 34 
Moch •• So 64 60 

(P)-195S Bloc. . 40 32 30 

ISO 144 124 

219 S. N. Polytechnic, S. N. Nagar Kanhangaud, P.O., *Mech. 30 16 .Not approved. by 
Dist. Canannoreo . . . 0' • Auto .. 30 29 Government of India. 

(P)-I966 • 
30 59 16 

220 See!hi Sahib Memorial Polytechnic, Tirur. Ciojl 40 25 21 
Mech .. 40 25 40 

(P)-I962 Bloc. 40 26 30 

120 76 91 

Tamil Nailu 

221 Government polytechnic, Coimbatore Civil •• 60 74 12 
Mech .• 60 75 56 

(5. G.)-I945 Bloc. 60 75 40 

180. 224 lOS 

(a) Dl"ploma (Full-time) 

222 Central Polytechnic, Madras-2.o Ciojl •• 60 60 12 
Moch •• 90 160 ISO 

(5. G')-'946 Blec. 90 100 21 

240 320 IS3 ---
(b) Diploma (Part~tjme) 3-YeaT course. 

Civil. 20 40 
Moch •• 40 40 4 
Bloc.. • 40 40 I 
Sandwich in 42 42 31 4-Year cours:! 
Mech. 

36 142 162 

(c) Post Dipioma (Part_lime) 

Ref.&Air 
Coditioning 50 32 

1-Years course. Meta .• 20 
Tool Design 20 
Town and 
Country Plan-

• S I-Year course . ning. 20 
---

110 50 ---
(a) Diploma (Full-time) 3-Year courses. 

223 Tamil Nadu polytechnic, Madurai . Civil 70 67 7 
Moch •• ?O 66 64 

(5. G.)-1949 Bloc. 70 66 37 

210 199 .oS 
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(b) Post-Diploma I I!.yean cour,. 

Auto .. .0 IS 

(e) Diploma (Part-time)4-Year cours ... 

Civil '0 19 
Mech •• '0 19 
Elec. .0 7 
Sandwich in 
Mech •• So 18 

180 45 18 

224 Instltute of Textile Technology, Madras-20 
(S. G.)-I96S 

Text. Tech .• 30 '3 9 

22, GoTernment Polytechnic, NagercoU CivH. 60 '4 .I 
Mech •• 60 .8 35 

(S. G.)-19'9 Eloc. - • 60 24 '7 

IIO 76 83 

226 Government polytec!mie VeIlore Civil 60 '7 18 
Mech. : 60 '7 42 

(S. G.)-19S9 Eloc.' • 60 '7 37 

180 81 97 

227 GoveInment Polytechnic, Thuvakudi Tiruchirap.Ili. Civil •• 40 40 IZ 
Mech •• 40 40 .6 

(S. G.)-1963 Eloc. 40 40 20 

120 120 58 

22B Government Polytechnic, Tuticorin-3 •• Civil .. 40 IO Second year courses 
Mech.. 40 .0 were conducted only 

(S. G. )-196' . Elec.: . 40 13 in 1968-69,. 

120 43 

2'9 Institute of Leather Technology, MadraS. Leath. 
(S .G.)-1917 Tech. IS 19 8 

:030 Regional School of Printing, MadraS. • 
(a) Diploma(Full-,ime)3-Yearcoum. 
Letter. 

Press •• 30 26 14 
(S. G.)-I9SS . . . Litho. 30 '7 9 

60 53 23 

(b) DiPlOma (Part-time) s-Year cour" 

Letter Press. 35 17 13 

;31 Institute of Chemical Technology, Madr ... 
(S. G.)-I963 

Chem. Tech.!," L 60 61 41 

~32 Muth1ah Polytechnie,Annamalainagar Civil •• 40 36 8 
Mech •• 40 37 .6 

(U)-19sS • Eke. 40 36 19 

120 log 53 
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233 P. T. Lee ChengalvarayaNaicken' Technical Institute Civil. 60 60 2. 
Vepery, Madras. . . . . . • Mech .. 60 70 57 

(P)-'1906 • • Bloc. • 60 7D 3' 

ISo 200 114 

234 PSG Polytechic, Coimbatore-4. Mech •• 45 80 62 
(P)-'1926 • • • Eloc. 45 80 26 

90 160 88 
Po" Diploma 

Plodn. Engg. 6 9 
Industrial Engg. 6 , 

12 14 

'35 RamaJaishan Mission Technical Instirue, Madras. Mech .• 40 40 44 
Auto (post 

(P)-'19" • Diploma) 10 15 II 

50 55 55 

236 Sesbasayee Institute ofTechnol0Ig', Tiruchirapalli. • Civil. 60 65 25 
Moch. 60 64 50 

(P)-'195' • • Eloc. - 60 64 48 

ISo 193 123 

237 Alagappa Polytechnic, KBlaikudi-4. Civil .• 60 25 5 
Moch •• 60 25 23 

(P)-'195S • Eloc.] • 60 25 20 

180 75 48 

238 Annamalai polytechnic, Chettinsd • Civil. _ 60 II 5 
Mech .• 60 45 34 

(P)-"956 • Elec.~ • 60 43 30 

180 99 69 

239 MUlugappa ChettiBl Memorial Polytechnic, Avadi CiviL _ 60 60 9 
Madras-54 Mech •• 60 60 52 

(P)-"PS7 • Eled. _ 60 60 53 

180 ,80 114 

240 Nachimuthu Polytechnic, PoIIachI • • CiviL • • 60 78 ,6 
Mech .• • 60 78 33 

(P)-"9S7 • • Eloc. • 60 77 48 
180 223 97 

24' VaIivaIam DesikBl Polytechnic, Nagapattinam Civil . 60 5 
Mech .. 60 56 46 

(P)-'1958 • Elec. • 60 56 4S 

'So n. 99 

242 VirudhunagBl VeIlaichamyNadar polytecnhic, Viru- Civil 60 9 53 
dhunagar. • Mech .. 60 '5 9' 
(P)-'195S ;: Blee. . 60 '0 7' 

'So 34 216 
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.---
Sankar Institute of Polytechnic, SankllInagar, Talaiyu- Civil. . 60 32 16 

tbu. Mech .. 60 32 43 
(P)-I9S8 . Elec:. 60 32 33 

180 96 92 

Thiagarajax Polytechnic, Salem-so Civil 40 48 16 
Mech •• 40 48 37 

(P)-I9S8 . Eleco • • 40 48 3S 
Text. Tech •• 40 48 28 

160 192 n6 

BhaktlIvatsalam Polytechnic, KaneheepUIBm Civil. . 40 2S 14 
Meeh •• 40 24 ~7 

(P)-I9S9 . Elec. 40 24 21 

120 73 62 

246 Rajagopal Polytechnic, Guidiyatham Civil •• 40 IS 20 
Mech .. 40 16 33 

(P}-I960 Elec:. · 40 IS 18 
• 120 46 71 

247 Srinivasa SubbaIaya Polytechnic, Puttur (SirkaIi)· Civil. . 60 46 4S 
Tanjore Din. . . . . . Mech .. 30 34 38 

(P)-I960 Elec. · 30 30 20 

120 no 103 

248 Coimbatore Institute of Technology Sandwich Poly· 
'SaDd~ch technic, Coimbatore. • in 60 49 24 4-Year courses. 

(p)-I96I Mecb. 

P. A. C. Ramasamy Raja Polytechnic, Rajapalayam Civil .• 
. 

249 40 30 7 
(P)-I963 Mech .. 40 29 36 

Elee. 40 29 24 
Text. Tech .• 30 33 24 

ISO 121 91 

Mysore 

2S0 S.l'. Polytechnic, Ban8'~Ore-I. Civil 6S S8 45 
Mech .. 135 198 156 

(S. G.)-I943 Elee. · 65 66 60 
Radio. 40 33 22 
Sound 22 8 
Ceramics IS 5 
Printing. 20 10 
Sanitary. 20 20 

325 432 306 

2SI Kamataka PolyteChnic, Mangalore . Civil 60 22 12 
Mech .. 40 54 47 (S. G.)-I946 Elec:. 60 54 20 
Auto .. 20 21 14 

180 151 93 



145 

I 2 3 4 S 6 7 

" 
2S2 Government polytechnic Bellary Civil 60 16 

Mech .. 30 31 26 
(S. G.)-1948 ,. Elee. 30 26 46 

Tailoring 12 6 

120 S7 88 

2S3 Smt. L. V. Polytechnic, Hassan Civil . 60 S 
Mecb .. 60 18 19 

(S. G. )-1949 Elee. 60 20 33 

180 38 S7 

2S4 D.R.R. polytechnic, Davanagere Civil 60 9 2S 
Mech •• 60 30 3S 

(S.G.)-1949 Blee. 60 27 34 
Sec. Practice 40 40 

220 106 94 

2SS Government polytechnic, Chintamani Civil .• 40 4 
Mech .. 40 28 18 

(S.G.)-19S0 Elec. 40 21 10 

120 49 32 

2S6 C. P. C. Polytechnic, Mysore. Civil. 60 12 19 
Mech .. 60 30 4r 

(S. G.)-19S4 Elee. 60 30 42 
Auto .. 40 40 22 
Sec. Practice. 40 40 

260 IS2 124 

2S7 Governmeot Polytechnic, Gulbarga Civil •• 60 16 
Mech .• 60 18 31 

(S.G.)- Elec. 60 12 II 

180 30 S8 

2S8 Government Polytechnic, Tumkur . • Civil 40 9 
Mech .. 40 34 14 

(S. G.)-19S8 EIec. '. 40 34 19 

120 68 42 

2S9 Government polytechnic, ChannapBtna Civil •• 40 16 
Mech .. 40 24 21 

(S. G.)-I9S8 Elec. 40 18 

120 24 SS 

260 Government polytechnic, Karwar Civilt. 40 13 
Mech: . 40 S 19 

(S. G.)-I9SB Elec. 40 29 

120 S 61 

261 D. A. G. Government POlytechnic, Chick mBga.lur Civil 40 I II 
Mech. 40 19 II 

. (S. G )-19SB Elee . 40 6 IS ----
120 26 37 
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36. Government POlytechnic, Belglilm • 

(S.G.)-IPsS 

263 Government pOlytechnic, Bido t 

, (5. G.}-Ip60 

264 Govel1lllleJlt Polytechnic, Kri.bnArajapet 

(S. G.}-I96o ~ • 

a6s G::J,ern;:a~nt POlytechnic, KushaID~gar, Coorg 

(5. G.)-I96I 

266 GonrIIment POlytechnic, Raichur • 

(II. a.)-I¢I • • • • 

2'1 So_oat pOIJllechnlc, Bijapu 

(S. G.}-I¢3 • 

261 S.II. J. Techn:)lo~icll Institute, Blngalore] : 
(5. G.)-I938. •••• 

l6, 5cho:)1 for Mines, Coro ... :andal, KOlar GOld Field 
(So G.)-I9J . 

270 B. V. Bhoomraddi College ofBngg. & Technology 
Hubll (P)-I946 
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Civil 
Mech: • 
Elec. 
Sec. Practice 

Civil • 
Mech •. 
Elec. 

Civil 
Mech •• 
Elec. 

Civil. • 
Meche . 
Elec. • 

Civil 
Mech. • 
Blce. • 

Civil . 
Mech. • 
Blcc.~ . 

Tex. Tech. r 

Min., 

Civil .. 
Mech. 
Elec •• 

Natlonaiinstltute of Engineering, M"ore (P)-I964' Civil. 

S. J. pOlytechnic, Bhadravoti(p)-I9S0 Civil •. 
Mech •• 
Elec. 

10. Meta •• 

273 ~H. Kabbur Institute ofBngineering, Dharwar 
(P}-I956 

Civil .. 
Mech •• 
Blce. • 

4 

40 
40 
40 
40 

160 

40 
40 
40 

120 

40 
40 
40 

120 

120 

40 
40 
40 

120 

40 
40 
40 

120 

60 

60 
60 
60 

180 

60 

60 
60 
60 
30 

210 

:60 
60 
60 

180 

5 6 

23 
33 
36 

20 
30 
30 
30 

---=-".--
IIO 92 

&.1 
10 4 
10 112 
10J, 7 ---',---
30 

2 
8 

10 

2 

13 

IS 

u 

12 

7 
22 

29 

20 

17 
16 

33 

36 
33 
29 

23 

18 
16 
25 

59 

10 
23 
33 

71 

6 
19 
19 

44 

25 
14 
2Z 

61 

29 

16 

22 
32 
39 

93 

I 

36 
26 
.1 

7 
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----------

274 M. E. I. polytechnic, Blngalo,e(p)-19S8 

147 

3 

Civil .. 
Mech •• 
Blec. . 

215 Acharya Patha.,. POlytechoic, aangalore(p)-19s8 CiviJ •. 
Mech. . 
Bloc., . 

276 B.V.V. Sangha'. Polytechnic, B.galkot· (P) -'958 

PmdicMrry 

2,77 Motilai Nehra pOlyrcchDicJ pondicherry·3 
(S. G,)-'963 

.• Civil . 
• Mech .. 

Elec.' . 

. Civil . 
Mech .. 
Bloc. . 

60 
60 
60 

.80 

40 
40 
40 

.20 

40 
40 
40 

'20 

60 

"" 40 

140 

5 6 

--------- -"--

5 
45 28 
4' 3' 

90 64 

5 '7 
33. 39 
32 24 

70 80 

2 '4 
'4 .8 

4 20 

20 ,2 

20 '4 ., '3 
'3 ·S 

48 ,2 
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TABLB!II 

SUMMARY (STATE-WISE AND SUBJECT.WISE) 1969 

51. Name of State Field Of Study Sanctioned Actual Out-turn 
No. (Number of Institutiotll) Admission Admission 

Capacity made 

, 
I • 3 4 5 6 . , 

(Al No,'''''''' Rqion 

(i) Delhi Civil ISO 141 6. 
(3) Meth. 330 231 2'7 

BIee. ,. 210 177 123 
Pharm. 66 66 
ElectrOnics 60 .8 3S 
Auto -0 30 16 
COminacial 
Practice 6c 60 ----

906 733 463 ----
(ii) Himachal Pradesh Civil 90 64 41 

(2) Meth. 105 15 -<) 
Elec. lOS 4S 67 

300 124 117 

(iii) Jammu & Kashmir Civil ;0 7S II 24 
(.) Meth. 4S 10 39 

Elec. 45 10 29 
Auto (Post Dip.) 15 15 9 

180 46 101 

(iv) Punjab Civil 420 IS7 168 
(10) Mech. S2S 201 366 

Elec. 52S .84 438 
Text. Teth. 30 3' 19 
Leath. Tech. 2S 13 10 
Sandwich coune 
in Meth. Engg. 30 
Auto. (post Dip.) 30 13 17 

1585 700 1018 

(v) Chandiguh Civil 75 33 29 
(I) Meth. 90 48 8t 

EJee. 45 33 44 

210 114 154 

'.vi) Haryana Civil 420 237 124 
(7) Mech. 465 271 "7 

Elec. 330 194 .08 
Auto 30 '3 19 

'24S 725 S68 

(vii) Rajasthan Civil 300 127 94 (6) Mecb. 420 '74 222 
Blee. 420 'S6 177 
Min. 20 5 
Electronics 3

8 Auto 

1160 468 4~8 

------
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I 2 3 4 5 6 
/ 

(\'iii\ Uttar Pradesh Civil 1530 898 687 
(3S} Mech. 2195 1669 13'9 

Elec. . , 2I9S It'9 1166 
Auro. 30 30 23 
Text. Tech. 20 ~I "7 Tech. Chem. 10 " 4 
Arch. Assn. ship 25 23 II 
Ref. Air-conditioning 10 9 
Leath. Tech. 60 44 34 
Prtg. Tech So 78 39 
PB3,er & Pulp Tech. , • 90 40 54 
In ustriz,) Elec. (poot Dip.) 10 10 
Auto (poot Dip.)· 40 26 13 

6205 4577 336 

( II') East~rn R~gion 

(ix) Assam Civi1 4'5 15f 192 
(6) Mech. 180 S' 60 

Ele .. ISO 3f 31 
Chem. 15 30 8 

820 274 291 

(x) Bihar Civil 640 614 432 
(14) Mecb. 34' 321 185 

Eloc. 270 274 154 
MiD. 40 40 32 

Text. Tech. 30 .8 II 
Cetam. Tech. I, '4 --4 

1340 1%91 818 

(xi) Mlnipur . Civil 30 30 13 
(I) r Mec:h. I, IS 

Bloc. I, IS 

60 60 13 

(xii) Orissa Civil 360 3' 54 
(6) Mech. 19, 75 III 

Elec. 195 ,8 189 
MiD. 20 2. 2 
Meta. IS !oo 10 
Chem. IS 20 9 

800 • 247 375 

(xiii) Tdpura Civil 30 2 
(r) Mech.- IS • 

Blec. IS • 
60 6' 

(xiv) West Bengll Civil 1180 30. 8,S 
(.,) Mech. I76S 906 ,,89 

Elec. 80S 470 61, 
Radio 30 32 19 
Mech. & Eloc. (combined) 370 153 322 
PrintinR .. 80 100 43 
Leeth. Tech. 30 26 
Auto 30 3 17 

4390 205' 3642 

. -_._ ..... --_ .. ,' . .. ~ ,,' ~~--
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--- . --_ .. _-----.- --_ .. _-_.-
I 2 3 4 , 6 

rC) West'"' R~on 

\n") Go. Civil 40 2t 
(I) Mech· 40 21 19 

HIe<: 40 21 2 

lZO 63 2t 

(x~ti) Guj.rat Civil 830 30:! 21I 
(I7) Mech 940 677 6t8 

Eloc 820 485 ,., 
Radio 20 30 19 
Auto so 58 38 
Meta 30 7 22 
Text Tech 90 80 64 
Text Chern 4' 34 4' Pharm 160 146 '24 Sound 20 2. II 
Chem 30 30 
Const &: StrUctUre 20 I 
Ref &: Air Conditioning 30 3 

308, 1871 1676 

(:nil) Madhya Pradesh Civil 883 389 257 (21) Mech. 793 3$1 °140 
EI ... 739 293 91 
Min. 10 10 6 
Meta. 30 n 3 Auto. 12 12 17 
Ph ...... 30 13 I. 
Text. Tech. 10 19 9 Fine Arts . 25 I, 7 

2532 1119 542 

(,db) MaI=ashtra Civil 1350 974 297 (24) Mech. IIS0 730 453 E1ee. 1050 668 298 
Tele-Comn. no 124 '0' MiD. 20 18 10 
Meta 60 58 IS 
Auto. 15 13 
Text. Tech. 40 10 20 
Chem. 40 to 35 Arch. 60 45 TOWIl Planaing 20 20 

'46 Pharm. • I~ 173 
Leath. Tech. 15 20 7 
~ 100 III 79 .- 2, 4 

4250 2999 1368 

(n) SOlllhem Reeion 
~. 
(m:'~Andhr. Pradesh Civil • 8~ 276 259 . - (20) 

Mech. 995 687 35' Elee. • 915 524 226 E1ee. conui. 30 30 16 Min .• 20 6 Auto. 60 7' 24 Text. Tech. 30 19 8 Cetam Tech. 21 5 IS Meta. .f tj at 21 Phann .• 90 ~ 37 Commerdai 
Practice • . 40 ~4 

30SI 1753 949 ----
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--.~. 

1 2 3 4 6 - ... ----
(lDC) Rerola Civil 830 616 298 

(,6) Mech. 875 596 486 
Elec. 60S 426 328 
Tele-Comn. 30 II 
Auto. 60 59 35 
Text. Tech. 60 60 23 
Chem. Operator 90 69 54 
Printing • 30 30 

2sS0 1856 1235 

(xxi) Tnmil Nadu Civil IIS0 841 334 
(29) Mech. 1407 1264 I1S3 

Elec. I2IS 1038 697 
Auto. 30 30 II 
Text. Tech. 108 84 61 
Leath Tech. 15 9 8 
Prtg. . 95 70 36 
Chem. Operator 60 61 41 
Prodn. Engg. • 12 14 
Commercial Practice 55 36 6 
Refrigeration 50 32 
Town & Country Planning 20 18 
Meta 20 

4135 3535 24II 

(ub) Myaore Civil 1265 159 389 
(27) Mech. 1205 705 714 

Elec. IISS SOl 614 
Tele-Comn. 40 33 22 
Min. 20 15 16 
Auto. 20 21 4 
Tat. Tech. 40 40 29 
Prtg. 20 10 
Sound 22 8 
Ceram. Tech. 15 5 
Meta. 30 29 21 
Commercial Practice 60 60 

3835 1620 1830 

(Dill) Pondicherry Civil 60 20 14 
(,) Mech. 40 IS 23 

Elec. 40 13 IS 

140 48 52 

No. of Sanctioned Actual 
Region Institu- Admission Admissions Out-tum 

tions Capacity made 

(a) Northern Region 66 11,881 7>487 6,286 

(b) Botero Region 55 7>470 3,933 5,182 

(0) Western Region 63 9,987 6,062 3,607 

(d) Southern Region 93 13,911 8,812 6>477 

GRAND TOTAL 277 43.309 26,294 21,S52 
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ANNEXtJRB I 

RURAL INSTITUTIONS 

Name of the Institution Field of Sanctioned 
Study. admission 

capacity 

2 3 4 

Jamia Run! 
Delhi 

Institute, Jamianagar, New Civil & 
Rural 

30 

Vidya Bhavan Rural Institute, Udaipur. Civil & 
Rural. 

30 

Balwant Vidyapecth Run! Institute: Civil & 30 
Bichpuri (Agra). Run!. 

Rural Institute, Pipri (Wudha) (Maha- Civil & 30 
rashtra). Run!. 

Run! Institute, Amravati (Maharashtra). Civil & 
Rural. 

60 

5hri Kannveer. Hire Run! Institute, Civil & 60 
Gargoti, Distt. Kolhapur. Rural. 

5hri Ramalcrishoa MissiOJ! Vidyalaya Civil & 50 
Rural Institute, Coimbarore. Rural. 

Run! Institute, Hanurnannamatti, Dt. Civil & 40 
Dharwar (Mysore). Rural. 

RUIal Institute, Thavonux (Ke..""'IIa). Civil & 
Rura!. 

30 

Tow;.; 370 

Actual Out-turn Remarks 
Admissions 

S 6 7 

31 13 3' years course 

37 21 

26 16 

29 IS 

30 40 

12 68 

19 39 

IS 9 

32 2S 

231 246 

._-_.-.. _-_ .. -
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ANNEXURE'!II 

GIRLS' POLYTECHNICS 

I ~ 3 4 5 6 7 

NORTHERN REGION DELHI 

I. Women's Polytechnic, Kashmere Gate, Elecaonics 25 21 21 3-year course 
DelhI-6 (S.G.) 1962. 

Seaetarial 25 30 9 z-year course 
Practice 

Interior 25 
Decoration 

25 9 3-year course 

Library 25 23 21 ,..-vear course 
Science 

Medical 25 IS 10 z-ycar course 
Laboratory 
Technology 

Commercial 25 29 18 3-YCU couneJ 
ArL 

ArchitectlUai 30 29 21 Do 
Asstt. ship. 

180 172 109 

Chtmdi,,,,h 

2. Government Polytechnic for Women, Commercial 30 -. 10 .. 
Cbandigarb (S.G.) 1962. Practice & 

Stenography. 

Architectura1 25 9 ~~ 

Asstt. ahip. 

Phamw:y 30 31 I2 

Interior 30 II 6 
Decoration 
& Display. 

RadloEngg. 30 10 S 
& ElectIODic:s 

Library Science 30 32 21 

--
17S 121 74 

Haryana 

3· Government Polytccl;4ic for Women, iJbrary Science 30 30 

Ambala (S.G.) 196P 

PlIar!llaC)' 30 27 

60 57 

• 
(fttar Praduil 

4- Government Girls' Polyteclmic, Lucknow Electron.... 30 20 n 3-year. course 
(S.0.)-1963· 

Stenography 2~ 30 17 ,..yc:ar course 
Secretarial_ 
Practice. 

ArchitcctUrL 20 . 3 
Asstt. ship • 

.. --
8<> 55 31 

.. - .. ~ ... .. -.-- .. 
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1 2 3 4 S 6 7 

--
S- Women's Polytechnic, Aligarh 

University, Aligarh (U) 1966 
Muslim Eleotronics j 20 3 6 

Secretarial ~2O 9 
Practice 

Costume 20 6 13 
Design etc. 

ArchitectUralJ --- 11 Estimated 
Asstt. ship. ~ -

60 18 30 

JiASTERN REGION 

W." B"'ial 

6. Women's Polytechnic, 21, Convent Road, Electriacal 30 23 13 3-ycar C<June 
CalCUtta- (S.G.) 1963. Communica-

tion 

Architectural 30 12 10 
Asstt. ship 

60 3S 23 

0riuG 

7· Sk. D. A. V. Polytechnic for Women, Tele-Comm- 15 6 9 3-year course 
Roukela-4 (P) 196H unication 

LibI21Y 30 20 18 z-year coune 
Science 

Comm. 30 11 4 
pncticc: 

75 37 31 

.us-
8. GirlI' Polytechnic, P. O. Silpakhari, Civil Engg./ 30 IS 

Gauh2ti-3 (S.G.) 1964- Draushtsmall-
ship. 

Sccrctarial 30 
Pncticc:& 

25 I 2-ycar counc 

S~y 

60 4 

WESTERN REGlUN 

Gujarat 

9· Government Polytecbnic for Girls, Secretarial 30 32 17 2-year cout.e 
Ahmedabad-18 (S.G.) 1964- Pncticc:& 

Steobgraphy 

Electronics 
& Radio 

30 26 3-Y'" colll1le 

Eogg. 

Architectural 
D'manship& 

Asstt. ship. 

30 I 2.-year coune 

78 26 

---_ .... -. 
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----- ------ -----
I • 3 4 , 6 7 

10_ G)v~r,\~~."t Girlsl Polytechnic, Sural Secrelarial 
(S.G.) 1965. Practice. ~ 

30 30 3> z-year course 

ArchileclUral. 30 14 14 
D'manship 
& Secn. 
Ihip 

Electronics 
&Radlo 

30 17 17 3-year course 

EnQ. 

61 61 

Mad}ola Pradesh 

II W Jmen's l'olytcchn1:. Bb .,pal (5 G)"I9S.~ Me 11,.1 I, q 8 2-YC1: eou,. 
Laboratory 
Technolosy 

Costume I, I, 3-year c:ouno 
Design & 
Dress 
MakiDg 

Archlt<ctuJal I, 
D'manship 

, 4 3-year course 

Secretarial I, IS 7 3-year C:OUISC 
Practice & 
S.enograpby 

60 49 2, 

SOUTH[RN RrmON 

And,"_ PradlSh' 

... Kamla Nehru GIrls' Polytechnic, Hy~cr.- Civll 30 2, 3-year course 
bad (S.G_) 1961 

Elec.Comm 40 30 3 -year course 
Engg. 

Catering& 30 44 3-1""f coursel 
lood 
Tecbnolosy 

CommerciI 60 106 .-yeu COU;IC 
Practice 
Pbarmacy 60 70 

2S0 285 

Il. Government Polytechnic (or Girl., Civll 3°' 14;, 1,0 3-year course 
Kakinada, (S.G.) 196,.! 

Electrical 33 18 3-ycar course 
COmmD. 

30 

Pbumacy 30 34 J ... year course 

Cammer-
dal 

~ 60 ,. a-year coun. 

Practice. 

120 141 60 

, 
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I 2 3 4 , 7 

14· Women's PoIyltChnfo, (;untur. (S.(;.)-IS(8 ('C"n-m. 
praru .. e 

30 44 

T1<'t". 
Commn~ 30 3' 

CMfume 
Design 

30 38 

90 114 ----
~nlJ'lI 

I'. W,.,.....,·s PoIyt<Chclc. Triva&drum (S.(;.) ("'rrrmC'r,ial 30 '0 .8 
.stl. PreClice 

C"t's'lnr:e 
Dt'sign & 
Dtt'!ii:s 

30 .8 7 

Making 

Civil E~g'g. 
D'mansrup. 

30 37 

90 lOS 2S 

16. W..,...,,·, PoIyt<ehnic. Trichur-7 (S.(;.) ~t'CTl'·8rirl 30 So 9 3-ycar course 
.St2 

pfsnire' ~nd 
Stcr.ogr2pl:y 

Costume 
nt"sign & 
nr~s 

30 f2 2-year course 

Alaking 

Electronics 30 40 '9 3 -year course 

99 98 40 

17· Women's PoJ,uchoic. Calicul (S.(;.) '953 StenOst'"3D~Y 
Rnd Secretarial 

30 So 14 3-)OCIlr Course 

Practice 

(\"n'llfume 
Desigll & 
Dte!li:s 

30 .0 7 3-year course 

Making i 
Civil F.ng~. 
D'manship. 

30 34 19 I-year coune 

90 94 .0 

"rad.,,, 
.8. G"w~""me-nt Pnlvt.-clln!o, ror Women, Eltctronics 30 .8 '4 3 .. year O"1)rse 

Ma.lraS-20 (S.P.) '962 
Cnrtume [20 
De",ign 8( 

30 17 3"'year coune 
J)re<;s 
Making 

("nmmercial 30 7' 39 .-,.,ar course. 
Practice 

q i1 Engg· 3> '7 13 3-rear course 
120 150 831 
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1 : 3 ·4 5 6 7 

_.----_. 
19· Gove-rr.mt'nt Polyft'chric for Women, Civil Engg. 30 :0 • 3-)"tar course 

MBdurai·" (S.G.)-ISC4· 
C(lrr.ml"rcial 30 30 , :-year coune 
Practice 

60 so 13 

:0. Govt'rrmt'nt P('IIyfl"cJ-ri(", for Wcmcn, Civil Et;lgg. 30 2, 6 
CoimbBtorc-18 (S.G.)-1$6.; 

C('ImmtrciaJ 30 :zo 8 2-year coone 
Practice 

Electronics 30 22 3-ycar COUls.e 

90 67 '4 

Mystn'I 
21. Govt'rrmertt PC'Jyft"chric, for WcmCD SrCTttfrid 30 30 12 3-year counc: 

IlBngaJCJC (S.G.) 1$(1. FltcCce 

Ccsfnr.e 
Design & 

30 30 13 3-year course 

Drt~s 
Maling 

I Library 
Sch,r.ce 

30 30 .6 II year co:srJe 

OviJEr.gg. 
D'manswp 

30 S 5 3-yearco1lrlL 

-----
120 95 57 

22, GOveTrmcnt PoJytl'chnlC for Women secretarial 30 5 7 
Hubli (S.G,) 1~(3 I attke 

CostcJt'.c 
Le~ign t"~ 
Lrcbl) ruBlJrg 

30 1~ J 

Radio ngg, 
Civil Engg. 

30 8 

D'manswp 3> 3 

'2<> 3t J[ 



ANNEXl'R£ m 

INS I II 0 liONS CCl--"DUCTl}\G COURSES NOT OF A REGULAR PATTERN 

1 • 3 .1 5 6 7 

J C"Uege of Arts and Crafts;, Luc:know 
(S.G.)-1911. 

Architectural 
Assistantsbi" 

'5 '3 II 

• Government Lea.ther W-orlcing -Scbool, Bandra Leather TecllDolog)" 5 8 • East, Bcmbay 
(S.G.)-1939. , Vidoria Jubilee Technical In~titute, Bc:mbay Irdustrial Engg-. 

(Post Dip.) 
30 30 IZ 

4 Sir J. J. CoDege of Architecture, Bombay To\\'11 Planning .0 20 .. 3- 'ear course started 
in 1966. 

Archirtt:ure 60 45 .. , .. year coune started 
In 1962. 

S Institute ofCommerdaJPrll:ctic:e, Ad),ar Madru CommerdaJ Practicr 55 86 6 2-year COUJ'8C 
(S.G.)-196S 

6 S.R. Institute of SccrerariaJPractice, Bangalore 
(S.G.)-1968. 

Secrtt~ial Practice 60 60 
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ANNEXURE IV 

INSTITUTIONS CONDUCTING PART-TIME DIPLOMA ,OURS 's IN ENGINEERING AND TECHNOLOGY 

(0) Civil M:ch2nica EI:c'ri;a Enginetring 

Nom, of Instifution 

Chandigarh 

1. Central polytechnIc, Chandiearh 

PunJab 

2. Guru Nanak Engineering College, Ludhlana 

3. Thaper Polytechnic; Patiala 

Ullar Pradesh 

4. Government Polytechnic, Kanpur 

S. Hewett Polytechnic, Lucknow 

Wtst Bengal 

6 Acharya Prafulla Chandra Ray Polytechnic, Calcutta-32. 

7. J. C. Ghosh Polytechnic, Calcutta-'3 

8. Central Calcutta Polytechnic, CaIcutta-I4 

9. Birla Institute of Te:~nololYJ Calcutta-so 

10. Asansol Polytechnic, Asansol 

It. Calcutta Technical School, Calcutta-IS 

Bihar 

12. New Government Polytechnic, Patna-I3 

12. (a) Assam Engineering Institute, Gauhati (Assam) 

13. Shri Vaishnav Polytechnic, Indore (M.P.) 

13. (a) Government Polytechnic, Gwalior (M.P.) 

14. Govern nent Polytechnic, Hyderabad-.S (A.P.) 

IS. Andhra Polytechnic, Kakinada-o (A.P.) 

16. Government Polytechnic, VijayalVada-S (A.P.) 

Kuala 

17 .. Maharaja's Technological Institute, Trlchur-r 

t8. Government Polytechnic, KaIamassery -
Madras 

19. Ce :trall'olytechnic, Alyar Madras 

>O'c .Tamilnad Polytechnic, Madurai 

(b) Printing Technology 

01. Northern Regional School of Printing Technology. Allahabad (U.P.) 

20. School of Printing Technology, Calcutta (W. Bengal) 

2.3. Government Institute of Printing Technology, Bombay (Maharashtra) 

"". Regional School of Printing, Madra. 

Tbese institutions are also Included in the maln Survey for Diploma courses of Regular Pattern conducted by them. 

Admfnion 
Capacity 

60 

60 

.00 

1>0 

120 

60 

60 

40 

120 

120 

100 

100 

120 

IS 

8n 

60 

60 

100 

60 

20 

20 

SO 

35 

1810 



APPENDIX VeAl 
REPORT OF THE SURVEY OF INDUSTRIES CONDUCl'ED BY THE CHAIRMAN OF THE 

, SPECIAL COMMITTEE 

Origin 

One of the terms of reference of the Commi!:ec on 
Reorganisation of Polytechnic Education (CROPE)" 
consuuted by the Government of !ndia is 'to exa
mine the whole sjs:em of PJlytechmc Educa:lon .VlS· 
a·,.,s the needs of indu;try for m.ddle level te;:hmcmns 
and to rrepare a ten year plan for its re-organisa
ton and development". This necessitates a thorough 
analys s of the system of P?ljtechnic Edu.cation from 
all sides. Such an analysIs should begm With the 
knowledee of the requirements of the employers anj 
in::ustry - for mid;lle level te=hnidans for suggesting 
steps to recast the sjstcm of poly:e;:hnic cdu;:ation. 
Henoe a Survey to colIe:t relevant data from industry 
and educatonal institutions has become an tDtegral 
part of the Committee's work. 

At the FIrst Meeting of the CROPE held at New 
Delhi on 4th April 1970, the Commiuee decided 
upon a strategy of actioll in which the following ,tems 
have been stressed: 

1.1. A sample survey of industry should be c~r
ried out with a view to find out the types 
of jobs where technicians are required. 1 his 
survey should cover a cross section of in
dus:r)\ embracing the heavy, medium as 
weU as small scale industrial sectors. 

1.2. A thorough analysis should be made regard
ing the present system of polytechnic edu. 
cation with a view to find out the l:lCunae 
and delic,encies at present vis-a.vis job re
quirements. 

1.3. To examine how far diversification at the 
technicians level is possible keeping in \iew 
the need for mobility of tecltnictanS both 
horizontally and vertically. 

1.4. To examine the fields in which sandwich 
courses could be successfully staned with 
indications of the structure of the courses, 
duration etc. 

1.5. To examine how best Ihe practical train. 
ing can be made industry-oriented and the 
type of training which the sludents st.ouJd 
get and its correlation with teaching. 

1.6. To exam:ne the aspect of faculty dcveloo. 
ment, type of training programme to be 
fixed for training and retraining of teach. 

en, type of industrial truining require.! (or 
teachers in order to keep them up-to-date. 

1.7. To examine how to achieve the ma~imum 
involvement of industry in the training of 
technicians and lca..:u:.:cs. 

With the above objective in mind a Sub-Committee 
with Dr. Pranlal Patel as its convenor, was consmut_d 
to prepare a que;tionnarie and to undertake a' .am~le 
survey. A revised questi,onnarie scekmg both staus
tical and general informallon in two. par!s -vas finalIS
ed at the :.coond Meeting of the CRUPI:! and ;vas CIt
culated by the Chrurman himself. 

2. Objectives 
The objectives of this survey are: 

2.1. To get an idea of how the employers feel 
about the quality of the present day diploma 
holders of the Polytechnics. 

2,2. To obtain suggestions from the indust
rialists regarding the suitabiiity of the fol· 
low.ng systems in polytechnic cducatiolL 

(a) specialisation with sandwich training. 

(b) ,specialisation without sandwiching. 

(c) sandwiching without specialisation. 

(d) neither sandwiching nor specialisltion. 

(e) additional post academic training. 

2.3. To obtain the employer's interests in the 
qualities of a diploma holder when the 
latter is recruited. 

2.4. To assess the ~osition of the diploma hoi· 
den in jobs in relation to the number of 
graduate engineers and sklll •• 1 workers. 

2.S, To know the involvement of the diploma 
holder in manager.al activities. 

2.6. To lind out the mobility of the t1iploma bolo 
der in industry both horizontally and verti. 
cally. 

2.7. To know about tbe retraining facilities and 
proglammes or tecnmclaus. 

2.8. To find out the willingn:s, of indu-trv in 
oITering supervised nnJ purposeful training 
to polytechnic students. 

2.9. To lind out the co-operation that can be 
extended by industry in the case of f.cul.y 
development by traming polytechnic teach. 
ers in the:r organisations. 

• CROPE-Committee on Reorganization of Poly technic Education. 
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2.10. To es:imate the cooperation that can be 
extended b / indus:ry in terms of it~ willing
mss to exchange staff with the Polytech
nics from time to time. 

2.11. To know how far Industries are willing 
to spare their experts to deliver ~peciallec:
tures in their fidds. 

2.12. To find out the general training facilities 
available in industry. 

3. Approll:b 

The Chairman circulated the questioDllaire to the fol
lowing: 

1. Experts in various fields of industry and 
te:hnical education. 

2. Chamber< of Commerce aM Industry 8Ild 
other Professional Associations. 

3. Entrepreneurs and eminent persons. 

Several copies of the que,tionna're were .ent to 
ench Export and Chamber of Comm.r:e. Industry and 
Profe~si(lnal Association with a request to circuJatt:: 
them in t~e nc.rbv indus!';e. and to fumi<~ an abs
traot of the replies and findings. Indi.illual entre
preneurs and eminent persons were also contacfe:J 
and their views and opinions collected. The .elec
tion of these units and individual. was such as to 
make an overall a"essment SUfficiently representa
live on all Ind:a level. 

Aport fro'll tne abst-act. each expert wos nls~ re
(lues'ed to .enti his v'e'v, on the points covered by 
the seven questions of the questionnaire. 

Part of t~. oue.lionnai,e cnll. fnr <t-t;<tie,1 Infor
m1:ion re~ard'n, the emoloyment of technical Ilen:on· 
nel. An -ft"a"·c;·~ of thie "'nrt reveals the nosi1inn of 
a Dinl"."n-holrlor in relation to the degree-holders 
and skilled workers. 

The "a'tem of c'rcnl.tion and response 10 the 
questionnaire is given below: 
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"'·I'n-l-n ~"'rrrC'
ac!dfcsscd rllrc'1t &: 

NC"tt'S 
rtcth"C'd 

Prrlirs to 
(,ut!lticn
~.jr~ 
rC'C'th"C'd 

I. fxn<"rt!ll in verit'", ftltla 
of ir~u~try ar:d technical 
ed.ucatiQIJ 

2. ChambtNl nf Ct'fI"n"trC'e 
ard Irr'u'tfry "ref ProCes
lional Association. 

J. Ef"Itf'ljIfl'rt"Urt ar.d C'ml. 
nent pC'nonl 

77 
(~~~ 
qutlfiounalra 

lent) 

39 5 .. 

Chairman also collected informa'ion "nd views 
from the industrial uni:. in and around Coiclbatore 
through his representatives. 

4. COTerogo 

4.1. Area 

The survey covers many industries spre~d out ru
most over the entire country by d:rect contact, as 
ilIus:rated in figure 4.1. Even though certain >tates 
such as Jammu and K,,;mir. Orissa etc. arr not di
rectly covered to a great extent, the eont"ct made 
with Central organisaf ons such as Central Water 
and Power Commission. Indian Council of Aericul
tural Research. Indian Railways etc. would to-some' 
extent reflect the coverage of such areas aiso. 

In figure 4.1, the distribution of repli., to the 
questionnaire received is given. The indic:'-Ited num .. 
bers in eoch state do not stow the size of the indivi
dual industries covered. For instan:c. !he t'1ree 
response, from Madhya Pradesh consist of two from 
large units viz. Bhilai Steel plant and Heavy Electri
cals. Bhopal, a~d one from 8n eminer.t educationist. 

The respor.ses from Ilrge Associations such a; the 
Institution of EnQineers (Ind:a). Port Trust of Calcutta 
Machin.!ry Manufacwring Corporation e[c .• are sum
cient to reH:ct a reason3ble coverage of industrici in 
and around West Bengal. 

The Ilrge response from the various ir.dustries in 
Maharashtra (39 Nos) is sufficient to yieid enough in
formation to reflect the coverage of the neighbouring 
state; too. S~ the comparatively low response from 
Gujarat is not ver'! serious. 

4.2. RespondentJ 

About 40 experts, entrepreneurs and em'nent in
dustrialists respor.ded to the questionnaire with thoir 
valuable ;uggest:ons and views. Fig. 4.2. shows the 
statewise distribution of such respon.es all over th' 
country. In view of the respon.es from 12 leading 
industries already cov<red as shown in fig. 4.1 under 
MArea" in Andhra Prade3h. the apoarent lack of res
ponse from experts from Andhra Pradcs~ IlDd neigh
bouring Orissa regions is not sign:ficant. . 

The list of Entrepreneurs and experts who respon
ded is given in ADDexure 4.1.. 

4.3. Induslri •• 
The industries that fesper.ded to the que.tionnai", 

have been classified under the following three main 
groups. 

(a) Engineering Industrica 
(b) Process Industries 
(c) Others 

These have further been classified into the following 
categories for deeper analysis: 

(1) Heavy Engineering lJ:dustries including lIto
inS Industries, 



(2) General Engineering and Consultants. 

(3) Textiles, Paper, Cement and other Process 
Industries. 

(4) Petrochemical and Pharmaceutical Industries. 

(5) Electrical and Electronic Industries. 

The number of workers and technicians employed 
by the firms that replied to the questionnaire has been 
gIVen In Table 4.1. below, grouped industry"ise: 

T .... U! 4'1 

Group of Industry 

I. Heavy Engineering, in-
cluding mining industries 

z. General Engineuing & Consultants. 

3. Textiles, paper, c:emcnt and other 
process industry ... 

4- Petro-Chemical. and PharmaceutIcal 
industry 

S. Blectrica1 and Electronic Industries. 

TOTAL 

Number i 
of . 

Workers 

99,914 

32 ,701 

38,742 

5.14" 

14,360 

1,90,8S9 

Number 
of 

Techni
cians 

9,578 

6,073 

2,191 

I.6o.c 

3,712 

23,16 

The classified list of industries, which replied to 
the questionnaire is given in Al100xure 4.2. 

On the whole this survey covers organisations emp
loying totally 1,90,859 workers and 23,164 techni
cians spread over the whole country. According to 
B recent estimate by the Ministry of Education and 
Youth Services about 200,000 diploma holders are 
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working in the variOll, organizations in the country. 
Thus the present survey covers 11.50 per cent of the 
total numb!r of technicians employed in the country 
and the survey may be considered sufficiently repre
sentative. 

4.4, Aspects of Polytechnic Education. 

The questionnaire cover tile following issues affect
ing Polytechnic Education: 

Q.1. Deficiencies of the present system and sug
. gestions for evolving a suitable pattern or 

polytechr:ic education rectifying the dencten
cies. 

Q. 2. Qualities that are normally Icokcd for by 
prospective employers while recruiting te:h
nicians, and the methods they employ to 
assess those qualities. 

Q. 3. The need for and the existence of orea
nized training programme offered to fresh 
entrant, in industrieS: and duration of such 
programmes. 

Q. 4. Basis of promotions and opportunities 
that exist in the orgar.izations for the tech
nician to move to big her positions. 

Q. 5. Plans for retraining of technicians and 
sending them to refre,her courses in tho 
fields in which they are offered. 

Q. 6. Opportunities available in industries for 
technical teachers to? get industrial experien
ce. 

Q. 7. Industry-Institute co-operation by way of 
mutual exchange of experts and by way of 
industry offering supervised training to stu
dents in special fields. 

A Proforma of the Questionnaire is annexed as 
Annexure 4.3. 
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© Gouernmen! of India Copurigh~ 

AREA COVERED 

, 
0 , 

0 ' 

1. The territoTiat waters of India ex tend into the sea 
to a di&tance oj 12 nautical milea mea3ured from the 
appropriate base Une. 

2. Bhutan is a state in special treatv re1ationa with India. 

S. T he boundaTu of M cohalaua shown on th is map is 
interpreted from the Assam. Reorganisation (Meoh

alava) Act 1969, but has lIet to be verifi ed. 

4: Band upon. the Surveu of India map with the vermis· 
sian at the Surve yor General of India. 
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1. The teTritoriat wateTs of India extend into the sea 
to a distance of 12 na.utica.l mites meastLTed /Tom the 
4J)pTopri!1te base line. 

2. Bhutan is a state in speciat treatll retatiom with India. 
3. The boundaro of Meghatalla ,hown on this """' is 

;nte1"preted trom the A •• am Reorganisation (Megh· 
atal/a) Act 1969. but has lIet to be verified. 

4. Based upon the Survel/ of India map with the permis
sion oj the Survellor Generat of India. 

ANNEXURE 4.% 
LIST OF EXPERTS. ENTREPRENEURS AND EMINENT PERSONS WHO HAVE REPLIED TO THE QUESTIONNAIRE 

S.No. Addres. 

I. Shri D. S. Desai 
Director and ChIef Ensineer 
MI •. M. N. Dastur & Co. P. Ltd 
B-l1, Mission Row Extension Calcutta-13 

•• Shri A. L. Mudaliar 
Managing DIrectOl 

The Alkali & Chemical Corporation of India Ltd 
18, Strand Road C~lCUtta-IO 

3. SOO M. Rama Brahmam 
Mlllaging Director 
Mf •• Mdr .. Refinerie. Ltd 
ul--D, M>l.1t Rni Mdras-6 

4- S!lri E. N. Nlrayauswamy 
o /. D~r:::tlr 0: IlllJ:::ri:, 1 LIe) .a. 11 ;C~!, G >It. o~ T I. nH 11j\1 M 1'1ras-5 

Field Allotted 

Civil Engineering 

General 

Petro·Chemlcals 

General 



S.No. Address 

s. Shrl K. V. VaratharaJan 
Works Manager 
MI •. Ashok Leyland Ltd, Hnnore, Madr .. 

6. Shri G. K. Devarajulu 
Chairman 
Textile Machinery Dev. CouneU 
Avannohl Road, Colmbatore-IS 

7. Shrl Shriravl Klrlo.kar 
MI •• Klrlo.kar Hlee. Co. Ltd. 
"Industrial Suburb, Rajaji Nagar, BanPlore-3 

S. Dr. S. M. Da. GuPta 
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Principal, GOlfinciram Saksaria Technological Institute, Indore-3. 

9. Shri A. D. Ch.ndraharl 
Tcehnlcal Director 
West Coast Paper MilIa 
Srinivas House, Waudhby Road 
BombaY-I 

10. Shri K. Sreenivaoan 
Director 
South India Textile Researeh Association 
Colmbatore-I4 

II. Shri J. G. Parikh 
Director 
The Sill: and Art Silk Mills Research A"ocIation 
BombaY-2S DD 

12. AIr Vice Marshall A. S. Bikhy 
Managing Director 
Hindustan Aeronautia Ltd 
Hlnduatan Aircraft P. O. Bangalore-I7 

13. Shrl B. R. R. Iyengar 
Member (Hydro-Hlce.) 
We.t Block II, R. K. Puram New Delhi-22 

14. Shri A. Subramanlam 
Chief Engineer 
State Eelectricity Board 
IS1, Mount Road Madras-z 

I S. Prof. A. C" Pandya 
Head of Deptt. of Agr!. Hngg. 
Indian Institute of Technology, Kharagour 

16. Shrl Nanubhal B. ArnIn 
Messrs. Jyoti Ltd, Baroda 

17. Prof. J. N. Hate 
Prof. of Automobile Engineering 
Victoria Jubilee Technical Institute 
Matunga, BombaY-I9 

Field Allotted 

Automobile 

TextiJe Machinery 

Electric Motors and Generators 

General 

Paper Industry 

Textile Industry 

Artifidal Fibre Industry 

Aeronautic. 

Electric Power generation and dJstribution 
system 

Blectric power seneratioD and distribution 
lyatem 

AgrIcultural Implements 

Power Driven Pumps 

Automobiles 

-------_.- ._._._----------
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. 
s.No. Address Field Allotted 

-----------------._. __ . _._-------
IS. Shri S. P. Chitnis 

Messrs. Chitram &: Co. 
Main Road, Madra3-13 

19. Shri K. V. Sardesal 
Chief :Executive 
International TIactor Co. of India Ltd. 
Bombay 

2~. Shri S. K. Parthasarathy 
Special Director 
Tube Investments of India Ltd 
Madras'I 

:n. Shri R. Muthuswamy 
Messrs. Hindusan Steel Ltd 
BhlIai 

22. Prof. P. J. Madan 
Maharaja Sayaiirao University of Baroda 
Baroda 

23. Dr. V. Ramachandran 
Regional Director 
National Productivity Council 
21~ 9th Main :laod, III Block We't Jayaolgar, B~galore-n 

24- Lt. Gen. R. A. Loomba 
Chairman 
The Institution of Engineers (India) 
8, Gokhale Road, Calcutta-20 

2S. Shri IC. Narayan 
SecretsrY 
The Institution of Engineers (India) 
Andhra Praiesh Centre 
Khairatsbad. Hyderabad'4 

26. Shri J. S. Sriniv8sa Rao 
{;eQcroU Manager 
The Mysore Paper Mills Ltd 

. ~ Bhadravati, .. My,ore 

27. Shri I. J. Sharma 
Deputy Director (TM & S) 
Central Water & Power Commfssion 
Yamuna Pc.)j !-:t, Dehradun 

28. Prof. K. U. Go .. vi 
Professor & Head, 
Department of Electrical EOIl'. 
Bida Io.stitute of Technology, 
Mesra, Ranchi 

29. Shri B. L. Fernandez 
Superintendent of Training 
Tata Iron & Steel Co. Ltd. 
JamsheJpur 

Crane. 

Tracton 

Bicycles 

, Iron &: Steel 

General 

General 

General 

Genera! 

General 

General 

General 

General 

Iron & Steel 



S. No. Addr .. , _. 
30. Shrl B. Das Gupta 

Training Superintendent 
Machinery Manufacturers Corpn, Ltd. 
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P/61B, Circular Garden Reach Road, K1dderpore, Calcuna-43 

31. Shri R. Veerabasappa 
Divisional Manager (IE) 
The My.ore Iron and Steel Ltd 
Bhadravati, Mysore State 

32. Shri P. N. Pillai 
Works Manager, 
S. & T. Workshops 
Podanur, Colmbatore 

33. Shri Swarnendu Kwnar Das 
Prioclpal 
Technical Teachers' Training: Institute 
7, Mourbhani Road, Calcuna-23 

34. Shri P. C. Mlttra 
Chief Mechanical Engineer 
Commissioners for the Port of Calcutta 
Calcutta 

3S. Shri P .. B. Adur 
The Associate Cement Cos., Ltd. 
Cement House 
121, Maharashi Karve .Road. BombaY-2o 

36. Shri B. K. M. Nair 
Manager (Training) 
Heavy Electrical (India) Ltd 
Bhopal 

37. Shri A. P. Mahadevan 
Hindustan Lever Ltd 
P. O. Box 409, Bomba~ 

38. Shri C. S. Sridharan 
Assn. Director General (EnRg) 
Indian Council of Agr!. Research 
Krishi Bhavan 
Dr. Rajendra Prasad Road, New Delhi-r 

39. Shri S. G. Ramachandran 
Chief Enllineer 
Klrloskar Eelectric Co. Ltd. 
Bangalore-3 

":II 40. Dr. V. Seshadri 
Asstt. Professor 
Depn. of Metallurgical Engg 
Indian Institute of Technloogy 

Ko.npur 

41. Shrl C. Sundaram 
Chief Superintendent, Training 
Fe."tiilsers & Chemicals (Trov) LId. 
Udyognmandal P.O. Alwaye 

Field Allotted 

Iron & Steel 

. Portl 

Cement 

Eelectrical Industry 

Vegetable Oil. 

. Agriculture 

Electric Motors 

Mining and Metallurgy 

Chemicals 



ANNEXURE 4'a 

CLASSIFIED LIST OF INDUSTRIES WHO RIlPLII!D TO THE QUESTIONNAIRE 

Field 

A.- GINI!I!RING INDUSTRII!S 
... '<If 

1. MWumi<a1 Bng/nuri.g 

1'01 Agricultulll Implements 
I' 02 Power Driven Pumps 
x'03 Diesel Engines 
x' 04 Sugar Mill Machinery 
I" OS TeXtile Machinery 
I .06 Automobiles 
x' 07 Cranes and other structural fabrications 
x' 08 Tractors and Agricultulll Machines 
'1°09 Bicycles 
x' xo Heavy Micbines Building Indastty 
Ion Railways 
x'xz Navigational Indwtries-Shipping and Port MaIntenance 
1013 Aeronautics and Air Transport 
I' I.e. Scientific Instruments 
x'xs Tool Design and Machine Tool. 

2. BI<CIric<Jl Bn,ineerinF 

Z'OI Airconditioning and Refrigeration 
2°02 Electric Motors and Generators 
2'03 Radios and T, V, Se .. 
z ,04 Telephone Industries 
2'O~ Electronics Industries 
2"06 Starters. Switches and Transformers 
2'07 Hezvy Electrical Indwtty , 
2'08 Electric Power Supplv and Cables 

3, Civil Engineering 

3°01 Inigation-Maior and Minor 
3' oz Buildings and Roads 
3°03 Civil Engineerig and StructuraIs 

-4- Mining and M".llurgi&aJ Industries 

4-0X Coal, 
4-02 Iron and Steel Industries (including Steel caslinp and forging.) 
4-03 Copper Industries 
4' 04 Aluminium Industries 
4-0S Others-Non-ftJIous 

. , 

• 

------------------_ .. _- .... 

l68 

No, of 
repUel to 

quesdonnairc 
.... received 

• 
2 

6 
12 

3 
3 
2 

4 
3 
4 
2 

2 

xo. 

x 
6 

3 
9 

X4 

16 



No. of 
Field replies to .... questionnaire 

received 

B. PROCESSING INDUSTRIES: 

B'ol Pertlll.er. 
B·o2. Chemical Industries S 
B·oj Drug. and Pharmaceuticals • 
B·04 Paints 
B·oS Rubber and Plastic Industrie. 
B·05 Photo FUm. 
B·07 Petro Chemical. 9 
B·08 Sugar Industry 
B·09 Coffe. and Tea Industries 
B'IO Vegetable Oil Industry 3 
B'1l Leather and leather products 
B·12 Paper Industry S 
B·'3 Cement Industry 4 
B·'4 TeatUe Industry 9 
B·IS Man-made Fibre IndustrY II 

C. UNCLASSIFIED INDUSTRIES ... 
C·OI Small Scale Industries S 
C·.,. Other Industries 5 

---_.-
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ANNEXURE 4'3' 

II';' QurnONNATIU! '0 
po 

PART A: STATISTICAL DATA 

I. NAMBOFORGANISATION ----------------------------

2. CLASSIFICATION Enllll. indUitry ( 

3. SKILLED WORKERS ON ROLL (apprOllt) 

4. TECHNICIANS· 

as laboratory technicians and ana1Y11S 

as design and production assistants 

'3.8 sales, ~tores, costing assistimts 

s. ENGINEERS & TECHNOLOGISTS 
in executive and managerial positions I 

( 

( 

( 

( 

) 

Bngg. degree 
holders . 

) 

) 

) 

) 

( 

Proceo.lndu.try ( 

) 

Engjl. diploma 
holders 

( 

( 

( 

( 

) 

) 

) 

) 

*A note describing the role of tech.nicians is given at the end of the questionnaire'. 

) 

Job experience 
only 

( 

( 

• 

) 

) 

) 



QUESTIONNAmE PART B:-VIEWS 

(Top management views with reference to the fol
lowing topics will be most valuable). 

1. Edueation and Training of Diploma Holders 

In your opinion do the present day diploma bol
ders possess adequate technical knowledge and skill 
to function effectively as technicians? 

If not, please suggest whether anyone or more of 
the followmg measures may be taken, in future, ·in 
the education and training of the students in our 
Polytechnics? 

(i) Introducing specific areas of specialisation 
(for example, in Production Engineering, 
Industrial Electronic ... · Building Construc
tion, Process Metallurgy, Oil Refining, 
Fertiliser Technology, Textile Processing, 
Plastics etc.) instead of the traditional broad 
fields of Engineering and Technology. 

(ii) Sandwiching, training-in-industry between 
definite durations of accademic learning in 
polytechnics. 

(iii) Post-academic, training by the employer to 
suit his needs. 

It )"ou feel any other remedial measures would be 
appropriate, please suggest. 

2. Selection and Placement of Technicians 

While recruiting persons for employment as tech
nicians, what qualities do you look for and how are 
they assessed? 

3. T~ Programme 

Please state whether you have any organised 
training programme for all fresh entrants who will 
work as technicians. If so, please furnish the fol
lowing details: 

Duration of training: on the shop floor-acade
mic 

Area in which special training is given. 

4. Promotional Opportunities for Technicians 

What opportunities do exist in your organisation 
for technicians with diploma qualification to get pro
moted as executive and managerial engineers? 

On what basis arc sucb promotions made? 

5. Retaining of Technicians 

Do you bave plans to retrain your technicians to 
meet the possible future technological needs in your 
organisation? 

If 'so, indicate briefly the areas of training. 
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Would it be desirahle that this retraining be arran
ged in selected tecbnicial institutions where facilities 
are available in the form of refresher courses? 

6. Training of Technical Teachers 

One of the ways of improving the quality of teach
ing in our Polytechnics is to provide opportunities for 
the teachers to acquire industrial experience. Would 
it be possiblc for your firm to provide this faciliry? 

7. Co-operation from Industry 

For Polytecbnics to tum out technicians suitable to 
industries would y.our organisation be able to provide 
assistance in the form of: 

Supervised training of the students in specific fields 
of specialisation. 

Making available senior members of your staff to 
give a course of lectures On specialised topics to the 
final year students of the Polytechnics. 

SU)lgested Description of a Technician for the pur
pose of the Questionnaire 

A 'technician' in most cases carried out a function 
between qualified scientists, professional engineers and 
other technologists on the one hand and the skilled 
craftsmen and operatives on the other. He is one 
who can apply in a responsible manner proven tech
niques which are commonly understood by those wbo 
are experts in that branch of science, engineering or 
other technol0f!Y or those techniques specially pres
cribed by qualified sciontist3. professional engineers 
or other technologists. 

Under general profcssional direction, or followin.!: 
established scientific or engineering techniques, he is 
capable of carrying out duties which may be found 
among the list of examples set out below. Such work 
often calls. for the exercise of a high degree of spe
cialised skill and ability to recognise the unusual or 
abnormal occurrenc.e whether in the laboratory, in the 
factory, in processing etc. In indentifying techni
cians, it is essential to consider the job being done 
rather than the educational qualifications beld. 

2. Typical Duties of a Technician. 

(i) Working on the detailed design and cevelop
ment or on the manufacture, erection or 
commissioning of equipment and structures; 

(ii) drawing, estimating, inspecting and testin:: 
equipments; 

(iii) use of measuring instruments; 

(iv) operating, maintaining and rcpairing machi
nery, plant and services and locating defects 
therein; 

(v) process control; 

(vi) activities connected with research and deve
lopment, testing of materials and compo
nents; 



(vii) advising customers; 

(viii) servicing equipment, data proce$sing; 

(ix) work study; 

(x) assisting qualified scientists in such ac\i.vi
ties as physical measurements, collection 
and evaluation of experimental observa
tions the devising and setting up of experi. 
ment~ apparatus, the preparation of che
mical or biological culture or ~imilar pre
paration in other fields, photographic work, 
the- taking and routine testing of product 
samples, chemical analysis, etc. 

5. Fmdings 

5.1. Genel'al Quantillltive Observations 

. ~? 1,_ 

In Table 5.1. the distribution of th~ number of 
uuits grouped according to the number of skilled
workers employed therein is presented. 

It is observed that the mining industry, the air 
transport and aeronautics industry employ more than 
10000 workers per unit. The Railway Workshops, 
,th~ Bombay Road Transport and some: of the major 
irrigation projects employ workers rangm~ from .5~00 
to 10000 per unit. The Heavy machin~ bwlding 
industry, the Textile Machinery man~acturing units, 
a few automobile manufacturmg umts, the Heavy 
Electrical plants, the Fertiliser units and the Iron and 
Steel plants employ 2500 to 5000 workers per unit. 
The Cotton Textile Manufacturing Industry has its 
number of workers mOStly falling in the range of'lOoo 
to 2500 workers-per-urnt group. The other medium 
sized units, with respect to number of workers emp
loyed, are foiiild in the Light enginee~g and other 
lrocess industries. Small units employmg less than 

50 skilled workers per unifare mostly the small scale 
industries and a few process industries. 

It is found that on an average in one unit 4020 
skilled workers in mining and metallurgical indust· 
ries, 1675 skilled workers in Mechanical Enginecring 
industries, 1025 in Electrical Engineering Industries 
and 1040 in Processing Industries, are employed. 
These figures also conform to the familiar pattern of 
employment potential in various types of industries. 

The above data are only of general interest. On 
an average the number of skilled workers per techni
cian comes to on an average about 8 for all the 135 
units surveyed which cover mostly all sizes of indust
rial units, large scale, medium and small scale. There 
are industries which require a very large number' of 
operatives and there are others which reqnire a subs
tantial number of persons of the technician's level 
and not operatives. The employment potential for 
technicians depends mainly on the nature of each 
industry. 

5.1.1. Qua1llicalions of EXisting TechniCians 

Industries were requested to give inform~tion on 
the number of technicians they employ, classlfie.d ac· 
cording to their quaIifications, namely (a). Engmecr
ing degree, (b) Diploma and (c) Jo~.expenence only. 
They were supplied with the definition of. the te~ 
"Technician" so that they may adopt a umform cn
terion in de~iding whether a particular employee is 
a technician or not (whatever designation they may 
have given to that person in their organization). From 
the data received the number of technicians possess
ing the three types of quaIifications referred to above 
was re-worked as a percentage of the total number of 
technicians employed. It was intended to compare 
the strength of the technicians in industry with refer
ene to their quaIifiations. The data are presented in 
Tables 5.2, 5.2.1, 5.2.2 and 5.2.3. 

Table 5.2 brings out the fact that the number of 
industries employing engineering degree holders as 
technicians is relatively small. Out of 123 industrial 
units 95 have less than 30 per cent of their techni
cians having an engineering degree. 

The Illble also reveals that persons with job experi
ence occupy a larger percentage of positions as techni
cians. 

Taking together all the industrial units surveyed, 
it is found that 36 per cent of the posts of technicians 
are held by engineering diploma holders as against 
·48 per cent by persons with job experience only. 
'Therefore, it is the responsibility of the polytechnics 
to educate and train not only the fresh entrants to 
have engineering diploma, but also those existing 
technicians having only job experience. 

In Table 5.21 among the tc.:hnic.ians employed in 
the various industrial units, the percentage of diplo
ma holders is presented in the form of a frequency 
distribution. Comparing this table with the table 
5.2 it is found that about 36 per cent of the 
technicians employed in the industries 31'e dip
loma holders. It is also found from table 5.2 that 
about 16 per cent of the technicians employed are 
degree holders. The rest not only comprise those 
persons who have become technicians through job 
experience, but also those with University degrees in 
Arts and Sciences. The persons with job experience 
constitute 48 per cent of the technicians on the whole. 
Thus it is found that the majority of the technicians 
are persons with job experience, with the diploma 
holders coming in the next place. 

The follOwing industries have recruited .ugineer. 
ing degree holders for over 60 per cent of their tech
nicians' posts: 

Electric Motors and Generators 

Electronic Industry 

Chemical Industry 

Paper Industry 

Cement Industry 

A few units of Man.made Fibre Industry. 



· The following industries have recruited engineering 
d!ploma holders for over 61l per cent of their techni
cians' posts: 

Automobiles 

Navigation, Ship Building and Port Maintenance 

Tool Design 

Metallurgical Industry 

Paper IndusllY 

Cotton Tenti: Industry 

The following ind'!Mc1CS hr.ve recruited per.'iOn., 
" ··h iob exper;c,,"c .)nJy for ov:r ~O per cent of their 
technicians' post~: 

Textile Machinery Manufacture 

Railways 

Some of the Electr;c M"tors and Generators 
Manufa:!llrers. 

Some of the Metallurgical industrial units 

Petro-Chemicals 

Cement industry and Man-made fibre industry. 

The preference to persons . with job. experience 
seems to be very pronounced in Textile Machinerv 
Manufacture. RJilw:t"/;, Petro·Chemicals, (".cment and 
Man-made Fibre industries. 

An interesting feature of the trend in almost all 
industries is that .i,ov do not completely do away with 
one or the other types of persons vi~. graduates. dip
loma holders or pasun; with job experienoe onlY. 
However, there seems to be les< preference to recruit 
persons with joh experience only ai technicians. 

5.1.2. Promotional Opportnnities 

Data were obtained from Industrial units regard
ing the number of person. working as engineer. and 
in managerial positions. Their qualifications that is 
(a) possession of engineering deirree (b) pO$session 
of en!tineering diploma and (c) job experience only 
were found out. Then the total number of persons 
having the above qualifications working both :IS tech
nician~ and at ,higher levels put together was calculat
ed. Finally the percenta~e of aersons with each 
qualification occupying technician posts ns a percent
age of the total number of persons with that qualifi
cation was calculated. The results are pre,cnted in 
Table 5.3. 

Table 5.3 brinps out the fact that in 65 industrial 
unit. almost all the engineering diplomn holders are 
emploved a. technicians only and there ic none who 
occuoies a hieher position. In another 3 units 80-
90 percent of the encineerinr diploma holders work 
as enl!;necrs :lnd mana~ers. Yn another seven units, 
more than 50 aercent of their enMneeriM dioloma 
holders ore in hi.her positions. The industrie. in 
which diplom. holclers ar~ found occupying hieh .. r 
positions are Textile Industry, and the Man-made 
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Fibre Industry. Therefore, the inference is that in 
a large majority of industries diploma holders rec::twt
ed as technicians conflinue in the same category. On 
an overall basis it is observed that 83 per cent of the 
engineering diploma holders continuo to worl: as 
technicians, and only the balance of 17 per cent find 
their way up to higher ranks. .. 

With respect to engineering degree holders, in 15 
out of the 1 ~O units almost all the engineering degree 
hold.ers continue to work as technicians. This is 
particularly so in the Man·made Fibre Illdustry 
where degree holders and diploma holders appear 
to be treated On the same line. In 65 out of the 120 
units more than 50 per cent of the deeroe holders are 
found to occupy higher positions. As a matter of 
fact in 19 of these, almost 100 per cent of the degree 
holders are occupying higher positions. Some "f the 
industries in which more than 50 ner cont of the 
degree holders are found working as 'technicians are: 

Textile Machinery Manufacture 

Automobiles 

Tractors 

Electric Motors and Generators 

Electronics Industry 

Heavy Electrical Industry 

Civil Engineering and Structurals 

Chemical Industry 

Paper Industry 

Man-made Fibre Industry. 

In .81 out of 120 industrial units, persons with job 
!lxp"?ence work as technicians only and are not found 
m bigher ranks. In the Man-made fibre industry 
some of the pe..sons of this type have moved up from 
technician to higher levels. 

Tables 5.3.1,5.3.2, 5.3.3 provide an idea about 
the occupational level (viz, technicians or manaee,,) 
?f diplom!! holders, degree holders and persons-with 
Job exponence. From the Inble 5.3.1 [.lso, it is 
found on an avera~e about 80 per cent of the dip
loma holders remain at the same level onlv where
as only about 20 per sent move to the Managerial 
cadre. Degree holders, on the contra'")', are mostly 
occupying managerial and executive posts in almost 
all the units irrespective of the industry. 

Applying the Chi, square tcst to these p'r'entaees. 
it is observed that there is a Verv hieh 'si~nificance' 
leadine to the inference tnat e",rineeri"" eraduates 
have better oaportllnities to rise up IhM others. 
Relativelv therefore, engineering diDloma h"ldel"$ have 
less vertical mobility than engineering degree holders. 



5.1.3. Jobs Entnrsled 10 Ttchnicial" 

For purposes of the presenl survey, Technicians 
were classified into three broad groups, namely. 

(I) Laboratory Technicians and analysts 

(21 Dosi:,n and Production assistants 

(3) Sales. Stores and costing assistants 

The percentages of technicians discharging . the 
above duties were calculated and the results arc gIVen 
in Table 5.4. 

From Table 5.4 it is observed that 20 per cent of 
technicians are employed as laboratory assistants anrl 
analysts. while 69 per cent are working as design and 
production assistants. The rest II per cent are work
ina as Sales Stores and costin<T assistants. In the 
el~tronic in'dustry, 3" per cen7 and in Petro-Chemi
cals industry 55 per cent are working as laboratory 
technicians and analysts. 

Tables 5.4.1, 5.4.2, 5.4.3 reveal the composition 
of technicians "On the basis of. their occupations. It 
is found that the percentage of laboratory lechnicians 
and analvsts in processing industries in more than 
that in Engineering Industries. In Mechanical and 
in Electrical Engineering Industries, the percentage 
of techniciaas working as Design and Production 
assistant is nredominant. From Table 5.4.3 it is 
fonnd that about 10 per cent of the technicians only 
are in Llte sales, costing wing. 
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There are verv few technicians dojn~ laboratory 
work in the engineering industries. Generally the' 
engineering industries emplov a large number of 
technicians as design and production assistants. Sales, 
Stores and Costing assistants, are found laryelv em
nloyed in Electric Motors and Generalors Industry, 
Electronics industry and to a lesser extent in Textile 
Machinerylndustrv~'Bleycle industry, and in the 
Cotton Textile industry. Development of a . lar~er 
number of technicians in Sales and Servicing activi
ties, more partieularly in engineering industries. 
where the sales turnover is large or where the prociuct 
is more sophisticated, may be found necessary ,n the 
coming years. 

At present 69 pcr cent of technicians are in design 
and production jobs and it is the responsibility of 
polytechnics to educate and train technician, needed 
for this job in variety of industries. It seems reason
able alSo to fore see that more technicians would, in 
future, be required to undertak" jobs in the laborato
ries and in sales and servicing. 

5.104. Ratio of Technicians to Engineers 

The number ot technicians emploved per engineer 
was calcula!~d from the data received from industries. 
These ratios are presented in Table 5.5. 

It is observed that in the Man-made Fibre jndus
try there are units working without an engineer 
but with technicians only. Barring this, there aro 
engineers and technicians in almost aU industries. In 
Textile Machinery Manufacturing Industry, there IS 

one engineer for every 24 technicia",!. In the H~vy 
Machine Building Industry there 15 one engmeer 
for every 40 technicians. Leaving aside the Man
inade Fibre Industry, there are about S techni
cians on an average for every engine~r employed. 
Some of the industries in which less than 10 technici
ans per engineer are found are: 

The Textile Machinery Manufacturing units 
Automobiles industty • 
Tractor industry 
Bicycle industry 
Aeronautics and air transport industry 
Machine tool industry 
Electronics industry 
Iron and steel industry 
Metallurgical industry 
Chemical industry 
Petro-chemicals 
Paper industry 
Cement ir.dustry ~nd the Cotton Textile;; manlJ

fac"turing industry. 

5.1.5. Sull1lll3lY and Conclusions 

The size of units as judged from the number of 
skilled workers each unit employs, differs \<Cry widely 
from industry to industry and also from unit to nni! 
in the same industry. 

The potential for employment of technicians can
not be judged with reference to the number of skilled 
workers employed in a unit. This depends mainly 
on the nature of activity of each unit. 

Persons with engineerin!, de!!f"Ce occupy 34 per cent 
of the total number of rechnicians posts. These per
centages for engineering diploma holders and for per
sons with job experience respectively are 45 and 21. 
The polytechnic education whose main function is to 
educate and train technicians for the industry, must 
also provide proper education for those peT<ons with 
job experience onlv (21 per cent .otal technicians) 
who are likely to rise up to the ranks of technician. 
in the industry. 

There is greater vertical mobility of technicians with 
engineering degrees to rise to the positions of engi
neers and managers. Such chances are relatively less 
for technicians who possess engineering diploma or 

. only job experience. 

Of the technicians, 69 per cent are working as de
,'gn end production assistants. NeXI h importance are 
technicians working as Laboratorv Assist.nts and 
An.lysts (20 per centland as Costing Sales and Store 
Assistants (11 per cent). 



The nature of the industry often determines tbe 
nature of job that the technician in the industry is 
to be entrusted with. In processing industries most 
of the technicians are working as Laboratory analysts 
wherea. in Heavy Enginoering lIIdustry, the majority 
of the technicians are in design and production line 
only. 

Polytechnic «'u::crion should take note of this 
situation in designing curricula suited to these needs. 

There is a very wide variation in the ratio af techni
cians to engineers. The range of variation is as wide 
as just 2 technicians, and as many as 45 technicians 
per engineer. The average is about 15 technicians for 
each engineer. It is observed that many of the process 
industries such as petro-chemicals, chemicals, paper, 
cement and cotton textile and some engineering in
dustri.es such as electronics, automobiles, metallurgy 
etc. employ proportionately less number of technicians 
as compared with engineers. The scheme of poly
technic education should attempt to train technicians 
to meet the needs of the industries. 
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No. of skilled workers 

0-50 

51-25°· 

251-Soo 

5°1-1000 

1001-2500 

250 1-5000 

5001-10000 

Over 10000 

TABU S'J 

Tota] No. of Units 

Average workers per unit 

TABU 5.1. I 

Fr~quutey distn"bution 0/ tlte ,rumbtT oj skilled workers employtdin CI writ (l"dustfy-rrUe) 

Number of Units 
No, of skilled workers 

Mech. Elcc.l Civil Mining Process-
En({g. E_. En~. and :\ ing 
Indus. Indus. Indus. Metall. Indus. 

Indus. 

0-50 5 4 3 6 

51-250 8 7 • II 

2SI-SOO 4 5 5 

501-1000 10 3 5 '4 

1001.,-2500 7 6 6 

2501-5000 3 4 3 

5001-10000 2 

Over 10000 I I 

TOTAL 40 29 2 13 46 

AveraKc nO. of workersJper unit ,675 102S 100 _0 '13'040 

----

. No. of 
Unit, 

Small 
Scale & 
Other 
IndUs. 

5 

5 

25 

2~ 

29 

IS 

32 

19 

II 

3 

2 

Total 

24 

29 

IS 

32 

19 

II 

3 

• 
135 



TABLE 5'2 

T ec/uria"aJu dassijit<l aaording to their qua~-!iCDtiotu '" p.runrag. 
oj the "",,/ mmrber oj t«lInicimu. 

Qualifications 

DiFclom~ Degroe Job 
ho dcn holders Experi-

ence only 

Number til Units 

0-10 13 53 28 

JI-20 14 23 II 

21-30 10 19 13 

21 16 19 

1/6 

Qualificati(\ns 
r ert'entage 

Diplom" DellTce Job 
holders holders txreri ... 

ence only 

.41-50 21 6 .. 
51-60 16 3 II 

61-70 13 1 10 

71"'-110 7 1 9 

81-90 1 6 

91- 100 7 1 4 

Total No. of Units IZ3 123 123 

percentage of Technicians 
with respective qualifications- 36 16 48 

TABLE 5.2.1 

Freguency distribution oj tire peruntaKlS oj tec1JnicianJ vilto are di,lortUJ holders. 

Percc:ntages 

0-10 

11-20 

31-40 

61-70 

81-90 

TOTAL 

Average p-:rcentage of technicians who ale diploma 
holden· .....• 

-CalcuJatcd from the original data. 

Mech. 
En'tlj'. 
Indus. 

3 

6 

6 

5 

7 

2 

·1 

41 

Eloc. 
En"'!. 
Indus. 

3 

1 

3 

4 

4 

3 

2 

Number of Units 

Civil 
Ensttt. 
Indus. 

Mining~ 
and 
Mt'ta1. 
Indus. 

1 

1 

2 

1 

2 

8 

37 

process
in~ 
Indus. 

6 

4 

3 

9 

9 

4 

6 

1 

1 

Small 
Scale & 
Other 
Indus. 

1 

1 

2 

1 

6 

Total 
No. of 
Units 

13 

14 

10 

21 

21 

16 

7 

1 

7 

123 



TABLE 5 ••. 2 

FrUfUmcy distribution of percnuages of tuhnfCiaru wlw a" d,gr,' holden. 

--~~------------------------

PerceDtaie& 

0-]0 

I1-20 

~1-30 

31-40 

4' -50 

51-60 

61...,70 

71-80 

81--90 

9 1-Joo 
TOTAL 

Mech. 
Engg. 
Indus. 

18 

7 

8 ' 

3 

I 

1 

38 

Blec. 
Bngg. 
Indus. 

8 

3 

3 

5 

I 

3 

I 

24 

Average verceDtage of technicians who are degree 
'II 16 holden* .' . . '. . . 

TABLE 5.2.3 

Number of Units 

Civil 
Bngg. 

Indus. 

I 

I 

MiniDg 
and 
Metall. 
Indus. 

4 

I 

3 

8 

9 

Proc<ss
ing 
Indus 

20 

9 

5 

7 

" 

1 

46 

23 

Frequency dUlribution of I,rem/ages 0/ t,dmicituJS rDM Mvejob expmence ~ly. 

Numbtt of Units 

Percentages 

Small 
Scale & 

other 
Indus. 

3 

3 

6 

26 

Total 
No. or 
Units 

53 

23 

19 

16 

6 

3 

1 

1 

1 

123 

Meth. Bloc. Civil Mining Proc<ss- Small Total 
Enl,g. B~. Bngg. and jog Scale & No of 
In us. I us. Indus. Metall. Indus Other Unita 

Indus. IDdus. 
1'11'. 

0_10 9 8 1 9 I 28 

11-20 '. 2 4 I 3 I It 

:11-30 3 I I 1 7 13 

31-40 " 2 1 9 3 19 

41-50 " 3 5 12 

51-60 5 2 4 It 

61-70 " 2 3 I 10 

71-,80 3 2 4 9 

81--90 3 2 I 6 

91- 100 
1 2 I 

" 
TOTAL 38 24 I 8 46 6 123 

Average percel1tage of technician who posaessjob 
experience only· .•.. 48 46 54 53 45 

.Calculated !'tom the oriSinal data. 



TABLE S'3 

No. of l'D'tom fDOTking (U udmicia1l$ expressed as a pet'cnztQlt of 
rM roral _ of t«lmidam and higher ~(ficeN. 

0-10 

11-20 

21-30 

31-40 

41-50 

Qualification. 

Diploma Degree Job 
holders holders ~en~ 

onlY 

NJDIIber.' U";,, 

I 19 13 

2 I I 

9 I 

4 It 3 

3 IS 6 

Qullification 
Pcrcenraee 

DIploma Dog-eo Job 
holdc.-s h»liJCfS e-<pe~ien;e 

ani» 

SI-<So 5 8 2 

61-70 5 9 2 

7I-So 14 14 3 St_ 
2t 9 S 

91-100 65 IS 81 

TOTAL 1:0 120 I~O 

}>ercentage of persons working 
as technicians 83 49 76 

Highet Officen 17 51 22 

TABLE s- 3- I 

Frequency distriInrtitm 01 tAt number oJ dipltmJa M/iknSt:TfJUIt 4S technicians as a~tof r/..e total diplO11UlIIO/derJ both ar tlte uchlliC1"an 
and higher /..,./ 

Number of Units 

Percentages 

Mech.. Bloc. Civil Minioll process- Small Total 
Enlll:_ EnIlS. EOB!:- and mil Scale & No. of 
Indus_ IndUS. Indw. Metall. IndUS. Other Units 

Indus. Indus. 

0-10 • • 
11-20 • • 2 

21-30 

31-40 • I 2 4 

41-50 3 3 

SI-<So 2 2 I I 
S, 

61-70 • 2 • • 5 ' 
7·---80 

., 
S 3 I S 14 i 

81_ r 1 
It 3 6 I 2t 

91-100 ·S •• I 6 27 4 65 
Total No. of Units 38 24 I 8 43 6 1.0 

A_age percentage 8. 78 85 85 86 
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T ..... "3" 

Frequency distn'bulittn of the IIInnber tI' uchnicians wit" drt degree holders dJ • ,er'tntd~e til the 'tI,tJi tUrree itiMm. 

Per~t.JCII 

0-'0 

11-20 

21-30 

31-.\0 

41-50 

51-60 

"-70 

71-10 

81-90 

91-100 

Total No. of Units 

Avcra,e Perecnlate 

Mech. 
Bngg. 
rnduo. 

, 

, 
, 
5 

2 

3 

I 

2 

I 

31 

4' 

TABU 5'3'3 

elC'c. 
Bnn, 
Indus. 

3 

2 

I 

2 

I 

• 
5 

3 

5 

24 

53 

Number of Units 

Civil 
Bngg. 
Indus. 

I 

I 

Mininr 
and 
Metall. 
Indus. 

3 

.' 

3 

I 

I 

3· 

Process
in. 
Indus. 

5 

3 

3 

3 , 
4 

I 

2 

I 

12 
r 
43 

54 

SmaU 
Scale & 
other 
Indus. 

2 

2 

I 

I , 

Frtqumcy distn'bution of pn'cenla~t _f,u/midame'" haoe.n/y jDb~t ~SI the job ex,mmced people 

Percenta,es 

Mech. 
Bngg. 
Indus. 

Elec. 
Bn". 
rndUS. 

---------_ .•.•. _-_ ... _-----
0-10 

11-20 

21-30 

31--10 

41-50 

SI-60 

61-70 

71-10 

11-90 

91-100 

Total No. of Units 

AveralC Pereentaaes 

I 

I 

II 
2 

3 

I 

3 

.6 

77 

I 

I 

2 

I 

I 

II 

24 

53 

No. of Units 

Civil 
Bnlll. 
Indus. 

I 

I 

Mininc: 
and 
Metall. 
IndUS. 

2 

I , 
I 

Proce
ssing 
IndUs. 

6 

I 

2 

2 

3 

2, 

43 

7' 

Small 
Scale & 
other 
Indus. 

3 

I 

2 , 

Total 
No. of 
Units 

I, 
, 
II 

, 
14 

, 
15 

I. 

Total 
No. of 
Units 

I 

I 

3 , 
2 

2 

3 

I 

It 

12. 
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TABLE 5·4 
Jobs 

Pcrantage oJ ttclmia'ant doing various jobs. Pereentage 
As As Design As Sci .. , 
LaboratorY & 8to, es & 
Techni.. ProduC'"' Costing 

Percentage 

0-10 

1I-20 

21-30 

31-40 

Percentages 

0-10 

11-20 

21-30 

31-40 

41-50 

51-

61-70 

71--80 

81-90 

91-100 

Total No. of Units 

A_age Percentage 

Jobs cians tion Asst. 

As As Design As Sales, 
Laboratory & Sto'" & 
Techni- Produc- Costing 
cians tion Asstt. 

& Assistants 
Analysts 

Number of UnilS 

72 10 78 

16 3 17 

10 I IS 

6 4 7 

41-50 
5

1
_ 

61-70 

71-80 

81-90 

91-100 

TOTAL 

Percentage of Technicians 
working in the respective 
c:ategories 

TABLE S· S·I 

& Assistants 
Analysts 

S IS 

I 5 

I 9 

2 17 

4 20 

6 39 

123 123 

20 69 

Frequt1lCjl distributiDn of ptrcentt'1.~ oj technicians as Laboratory Technicians and Analysists 
( ndustn'u-fDise) 

No. of Units 

Moch. El.e. Civil Mining Prace .. Small 
Engs. Eogg. Eogs. and ssing Scale & 
Indus. Jr.dus. Indus. Metall. Indus. other 

Indus. Indus. 

27 14 I 4 23 3 

3 3 1 7 2 

2 2 2 4 

I 3 I 

I 3 

I 

I I 

2 I 

2 4 

38 24 I 8 46 6 

19 19 24 

2 

I 

2 

I 

123 

II 

Total 
No. of 
Units 

72 

16 

10 

6 

S 

I 

I 

2 

4 

6 

123 
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T.B .... S'4'2 

Frequency disln1JuNDn of ptf'Cmlage of technicians as Design &- Production Assistants 

No. of Units 
Percentage 

Meth. Elee. CidI Mining Procc- Small Total 
Engg. Engg. Engg. and ssing Scale & No. of 
IndUS. Indus. Indus. Metall. Indus. Other UnitJ 

Indus. IndUS. 

0-10 z I I 6 10 

11-20 Z I 3 

21-,30 I I 

31-40 I 2 4 

41-So I S 1 7 I IS 

SI-4> 2 I 2 S 

61-70 4 I I 3 9 

71-80 6 S I 4 I 17 

81-90 9 2 I 6 2 20 

9 1- 100 12 6 I 3 17 39 

Total No. of Units 38 Z4 I 8 46 6 123 

A vcragc Percentage 74 6S 68 

T.B .... S'4'3 

Frequency DistnWhOn of T«"m'cians Gs SaltS Stores and Q Cosh'ng Assistant 

No. of Units 
Percentages 

Moch. Eloc. Civil Mining Prace- Small Total 
Engg. Engg. Engg. and ssing Scale & No. 01 
Indus, Indus' IndUS. Motall. IndUS. Other Units 

Indus.- Indus. 

0-10 2Z II I 6 36 2 78 

11-20 7 4 I S 17 

21-,30 S S 4 IS 

.. 
31-40 3 I 1 2 7 

41-So 1 I 2 

51-60 I 1 

61--70 2 2 

71--80 

81-90 

9 1- 100 1 1 
1 

Total No. of Units 38 24 I 8 46 6 !:::!:3 

Average Percentage 7' 16 8 
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TABU! S'S 

Rtllio of Piumbn 9/ ttchnicUms em,loyed peT m£imer 

Ratios 

I : I 

2 : I 

3 : I 

4 : I 

S : 1 

, : I 

7 : I 

I : I 

, : I 

10 : I & above 

TOTAL 

A'tUage ratio to Technician to Eneinecrs 

Ne. ftf 
Units 

27 

14 

13 

14 

10 

4 

I 

2 

S 

29 

126 

IS 

5.2. Views of Industries on Education and Training 
of Diploma Holders 

The questionnaire given in Appendix ".3 was sent 
to Experts Associations and Entrepreneurs. The 
classified list of industries which respondent is given 
earlier in Annexure 4.2:. 

5.2.1. Education and Training Imparted to Diploma 
Holders 

A broad summary of the comments received from 
various industries on the education and training now 
given to the diploma holders is presented below: 

The present day diploma holders do not possess 
adequate knowledge according to 78 per cent of 
the replies. They do not possess the neces
sary skill according to 96 per cent of the 
replies. In general, there is a feeJin~ among 
18 per cent of the respondents that even 
though they possess suffil:ient knowledge, it is 
too wide to be applicable to any spectic ;"b in the 
field. It is felt that some diploma holders co attain 
the necessary abilities after about one year of training. 
There is a strong support to the idea of specialized 
instruction and training in a number of !Ields instead 
of the broad based education now existing. A 
suitably broad based study is however held to be 
necessary before any specialised study is undertaken. 
Some have expressed doubts about the feasibility of 
introducing an ideal sandwich system. Howerver, 
restricted speciaIization and sandwichin~ gradually 
introduced is indicated as an initial step in tile reor
ganization of the ploytechnic curriculum. Aptitude 
tests for students, industrial experience for teachers. 
physical fitness of candidates and continuous cum-
1.'Dlum development are indicated as some necessary 

-Main1y from the proce'i! induc;trles. 

lines of improvement. Additional subjects such as 
industrial hygiene and safety are held to be very 
necessary. A closer co-ordination bel\,,:een ind.u~try 
and education is held to be a very essenlIal condItIOn. 

Suggestions received from a ~ew indu~tries are 
given below. They are also dIagrammatically pre
sented in fig. 5.2.1 

Petro Chemicals: Of the respondents, 54 per 
cent show support to the system of education with 
specialization and Sandwiching. Sandwich system 
with students sponsored from industry is considered 
desirable. 

Heavy Engineering: About 81 per cent of the 
replies show a pronounced support to a system of 
sandwich and specialization. About 58 per cent feel 
that speciaIization alone is good enough even 'bough 
sandwiching is desirable but sandwiching is not easily 
feasible. Almost everybody is against the idea of a 
very broad based education without sandwiching. 

GeMral Engineerinl? and Consultants: Having 
discussed tho question of feasibility of an ideal sand
wich system, about 62 per cent hold that specializa
tion is a must even though sandWiching is desirable. 

Textiles and oth~r Processing Industries: About 
34 per cent of the respondents state that a system 
without sandwiching and without a narrow .pcciIiza
tion is desirable. However, faculty development and 
curriculum development a,re held as very important. 
About 50 per cent of the replies support a modera
tely specialized sandwich system of education. 

Electrical Industry: About 77 per cent support the 
idea of specialization with sandwiching indicating also 
that speciaIization should be according to needs and 
be gradually introduced. 

Electronics Industry:-About 70 per sent .upport 
the. idea of specialization an dsandwiching while, 80 
per cent are in favour of specialization without sand
Wiching. Many consider sandwiching is very desir
able since it helps cll!nIidates develop practical skills. 
Sponsoring from industries is held very desirable .n 
such cases. 

OUtran ASSlsrmmt: 

The Summary of the views of all in..!ustries is gh'e" helow: 

Specialisation with sandwiching 

$peejaliZ3tion WithOllt sandwicrung 

Sandwiching without spcia1i!lstion • 

Neither sandwiching nor specialiflQtion 

Additional Post Academic Training 

66-% 

52' So;, 

~4% 

17'S%-

60% 
.'--- ---- ---



~pecial Suggestions: 

A large number of replies 
opinions in addition to what 
above. 

contain the following 
has been referred to 

1. Student selection should be based on sound 
aptitude tests. 

2. Some training should be introduced in the 
high school stages to motivate and inspire 
students towards engineering and techno
logy. 

3. Certain subjects such as industrial hygiene 
and safety, industrial law, modern manu
facturing methods etc. should be introduced. 

~. The curriculum should be revised from time 
to time and experts from industry should 
take an active part in designing the curricu
lum 'wherever neCessary. 

5. The teachers should have a minimum pres· 
cribed industrial experience. They should 
also be trained from time to time during the 
term of their service to bring them into 
touch with the latest techniques. 

6. A close coordination between industry and 
education should be established. It should 
not be thought that one draws ,00 much 
on the other. They should work together 
in a spirit of fostering their common wel
fare. 

7. Industry should sponsor candidates for sand
wich courses and offer their full co-opera
tion in running such courses. 

8. "Compensation" or "Honorarium" should 
be paid to industries who spend much of 
their resources for taking :>art in joint 
programmes. 

9. Certain specializations at the "post diploma 
level". 

10. Control of intake into polytechnics is essen
tial. 

11. Additional training to improve communica
tion skills is necessary. 

5.2.2. Seleclion ond Plocement of Technicians 

Qualities looked for ",hile recrllilifl~ teclmicitlfls 

a. Engineering Industries: The qualities that these 
industries look for while recruiting technicians are 
listed below in .the order of popularity. 
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Sl. 
No. 

Qualitie!l: 

I Ba!l:ic technical knowledge 

2 Practical joh knowledge and abiJityto apply 

3 Persona) qualities such all: sincerity, ol-edierlce, 
,ood personality, diligence, intelligence, 
sense of responllibility interest in spons and 
extra-curricular activities 

... Leadership abHity 

S Systematic analytical ability of problems and 
situation~ 

6 Aptitude 

7 Communication skill 

S Ability to eet along with people 

9 Willingness to work with his hands 

10 Physical and mental health 

Percent
age of 
emplo\-"crs 
looking 
for this 

quality 

55% 

31% 

21% 

J,£% 

7% 

5% 

b. Process Industries: The qualities that these in
dustries look for while recruiting technicians are listed 
below in the order of popularity: 
_._------_ ... _------ ._---
Sl. 
N •. 

Qualitie~ Percen-
tage of 
Emplovers 
looking 

\ for this 
quality 

I. Practical job knowlediC and ability to apply . 

2 Personal qualities such as sincerity, obedience, 
aood personality, diligence, intelli~ncc, 
sense of responsibility, intercstin ~ports and 
ex~rricular activities 

3 Basic technical knowled~e 

4 Leadership abilitv 

S Aptitude 

6 Ability to get along with people 

7 Systematic analytical ability of problems, 
situations . . . 

8 Communication ~kill 

9 Willingnc:l;:l; to work with hi!, hand:l; 

10 Willingness to work in shifts 

II Physical and mental health 

440' ,. 
40% 

34% 

13% 

n% 

6% 

.0' ... 
2" ,. 

It may be seen that the following are the first four 
preferred qualities with any employer. whether of 
Engineering Industry or of Process Industry: 

1. Practical job knowledge and ability to apply. 



2. Personal qualities such as .sincerity, obedience, 
good personality, dilillence, intelligence, sense o! res
ponsibility, interest In sports and extra cumcular 
activities. 

3. Basic techitical knowledge. 

4. Leadership ability. 

Further the following qualities ~core almost "Cent 
percent" in the individual industnes noted below: 

Almost 100 per cent of the employers from Auto
mobile fiiilustry unanimously look for: 

<a) practical job knowledge and ability to 
apply 

(b) leadership ability 

(c) basic technical knowledge 

(d) personal qUalities. 

Almost 100 per cent of the employers from Electric 
Motors and Generators Industry unanimously look 
for: 

Basic Technical knowledge 

Almost 100 per cent of the employers from 
Electronics industry alsO unanimously look for: 

Basic Technical Knoweldge 

Almost 100 per cent of the employers from Aero
nautics industry unanimously look for: 

Practical job knowledge and ability to 
apply 

Almost 100 per cent of the employers from Textile 
Industry unanimously look for: 

Pe~nal qualities such as sincerity, obedi
ence diligence, intelligence, good oersOD
ality' sense of. responsibility, interest in 
sports and extra curricular activities. 

Almost lOOper cent of employers from Paper 
Industry also unanimously look for: 

Personal qualities. 

Almost 100 per cent of the employers from Cement 
Industry unanimously look for: 

184 

Practical job knowledge and ability to 
apply. 

Criteria 01 Selection: 

Engil'Lering Industries: The methods of assessment 
adopted by employers in these industries while 

recruIlmg technicians are listed below in the order 
of popularity. 

SI. 
No. 

I Interview 

Assessment method 

2 Scrutiny of Academic Records 

3 Written Test 

4 Practical Test 

Percent
age of 
Employen 
using this 
method. 

94% 

46% 

2.0% 

14% 

Process Industries: The methods of asessment 
adopted by employers in these industries while rec~uit
ing technicians are listed below in the order of popu
larity: 

SI. 
No. 

I Interview 

Assessment method 

2 Scrutiny of Academic Record~ 

3 Practical Test 

Percent
age of 
Employers 
using this 
method. 

96% 

23% 

23% 

4 Written test I I % 
------------_._-

The interview method is undoubtedly the most 
popular one in industries. 

Conclusions: 

While engineering industries assign the priority to 
"basic te"hnical knowledge" and give a second place 
to "Practical job knowledge and ability to apply" 
the process industries give the first rank to "Practical 
job knowledge" and third rank to "Basic technical 
knowledge". Both industries assign a high order of 
importance to "personal qualities such as good per
sonality,sincerity, obedience etc.". Similarly both 
industries consider "leadership quality" as the fourth 
in importance. Hence. besides imparting -basic 
technical knowledge and practical job knowledge, 
development of personal qualities and Icadership 
qualiry should occupv a paramount place in the aims 
and objectives of Polytechnic Education. 

Strengthening of practical ability in subjets like 
Humanities and Industrial Management should be 
aimed at instead of mere theoretical knowledge in 
them 

"Communication skill", "Analytical ability", 
"Willingness to work with hands" and "ability to 
get along with people" are other important qualities 
demande.d by the employers. . 
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Thus a thoroughly practical bias in the course and 

personal qualities would he important assets for 
polytechnic pass-outs looking {or jobs. These as
pects should be borne in mind while restructuring the 
Polytechnic Education System. 
5.2.3. On the Job Training to New Recruits 

A majority of industrics feel that however sound 
the system -of education and training of diploma 
holders is, they are not likely to exactly 
fit into the needs of the actual work done 
in an industry. They realise that some kind of 
orientation and shop floor training have to be given 
before the newly recruited diploma holder to become 
fit to discharge _ his resl'onsibilities as a technician. 
Realising the need .for this orientatbn and training 
several industries have organised induction and train
ing programmes. The pattern of the existing pro
grammes is as given below:-

Three to four months only 

Total one year 

Generally 6 month, of flhop 
floor work and 6 months of 
academic training) 

Total 18 months 

(Work!'hop practice (75 % oftbe 
period) : Supervisory deve
lopment, Job evaluation and 
work Study( for the remain
ing 25% of the period). 

Total two years; . 
([8 to 22 month. ohhop Boor 

training and the reamining 
period as academic training) 

Total tWO years: 
(General training in all shops 

for onc year and a further 
onc year specialised training 
for the particular job to be 
entrusted to him). 

Total two years! 

(Training in the particular De
partment for which the 
technician is earmarked). 

State Transport (Maharashtra) 
Some units concerned with 

Electronic Industry. 

Heavy Machines Industry 

Railways, Tool Design, 
Electric Motors and Generators 
Petro~Chemicab=. 

Heavy Elecrtrical. 

BEST UnJertaking. 

Air Transport. Petro-Chemi
cals, Chemicals, Telephone 
industry, Tractors. Some of 
the non~ferrous industrial 
units. 

Textile Machinery Manufac
ture. , 

Tractors 

Some of the non-ferrau. indus
trial units. 

Training for three years (Fint Automobiles industry. 
flix months in the training 
centre; Next I 1/2. years 
traininp: on the shop Ooor; 
Final year in shop super-
vision, Production engineer-
ing etc.) 

Training for three years in a Some of the non-ferrous indus .. 
particular Department. trial units. 

Traininp: for one to three years Bicycle Industry. 
of which 3 months are spent 
on specifics hOD maintenance 
and 6 months in service 
section. 

Training for 3 to 4 years Fabrication of Structural steel 
(Mainly in drawing office) wort. 

Trainingforfiveyears in a parti- Some of the Don-ferrous 
cular Department. industries. 

No. specific period mentioned 

No organised training 
programme. 

Some of the units concerned 
with Chemical industry. 

Many units concerned with 
man-made Fitare industry, 
Iron and Steel industry, A 
few textile machinery manu
facturers. Pon Maintenance, 
Some units concerned with 
the -Electronic industry. 

Some of the units concerned 
with Chemical industry. 

Some of the units concerned 
with Paper industry. 

11 will thus be seen that industries consider their 
own training programme as essential. The period 
of trainin2 depends entirely upon the nature of the 
industry. 

5.2.4. Promotional Opportunities 

TIle following is a summary of the replies received 
to the questions on whether opportunities exist in 
each organisation for technicians with diploma quali
fications to get promoted as executives and managers. 

Engineering Industries 
that is, those which work 
with metal) 

Process Industries 
(non-engineering) 

Promotional opportunitie s 
exist in 90% of the industries 

In 91 '~; of the industries pro
motional oppotunities exist. 

Regarding. the h~sis of promotion, almost 91 per 
cent of the mdustnes refer to "merit". Both expe
rience and merit form the basis of promotion in 19 
per cent of. the. engineering industries and 12 per 
cent ot the non-engineering industries. A very 
negligible number (say one per cent) of the engi
neering idustries base their promotioJl on specific 
tests. The rest did not respond to this question. 

The (actors that are taken into account in judging 
merit are as below: 

Engineerillg Industries 

1. Periodical Merit Reviews 
2. Personal Records or confidential reports 
3. Ability to shoulder bigger responsibility 
4. Rating the performance 
:i. Skill. 
b. Performance in interview 
7. Ability to control the personnel under him 
8. Ability to interpret management's views 'pro

perly to workmen. 
9. Qualification equivalent to degree 

10. Ability to organise his work. 



ii. Ability to ~t work done 
12. Initiative 
13. Ingenuity 

14. Pr"ven technical and supervisory ability 
15. Ability to carry out managerial t~sks. 

16. General acceptability in the orpnizatiOIl. 

Process Industries 

1. Job pe.rformance 
2. Achievement resume 
3. Efficiency. 
4. Ability and judgment 
5. Practical apProach 
Ii. Leadership quality 
7. Initiative 
&. Usefulness to tho Compaay 
!). Job bowt.dge 

10. Skill 
11. Potential 

,\ 
-' 

12. Ability to control and handle mea. 
13. Agility to exercise COSt control. 

t: ,,,,. 

It will he seen that promotions of It'Chniciaos to 
IUgher levels is generally done 00 the basis of some 
definite criteria. The level upto which a technician 
cal! rise is Bot .pecified by a lar!:e number of rcs
poadents. 

Some of the special comments received from 
industries on this subject are summarised below: 

Respondents belonging to Engineering Industry 

1. A proper proportion of higher level posts is 
available for diploma holders. 

2. First preference will be given to degree 
holders before promotine technicians to 
higher posts. 

3. There is no discrimination between diploma 
and degree holders in the matter of promo
tion. 

4. Diploma holders with membership of the 
Chartered Engineering Institute are consi
dered for promotion. 

Respondents Belonging to the Process Industry 

1. Fifty per cent of the: higher level posts are 
filled up by promotions and the rest through 
advertisements. 

2. Diploma holders should have meml!ership of 
professional associatiOllS. 

3. Equal chances are given for degree and dip
loma holders. 

4. There is no fixed criteria for prometioJl. 

ABSTRACTS OP OPINIONS OP SOME EXPERtS ON tHE 
PROMOTIONAL OPPORTUNITIES: 

1. S. P. Chitnis, Chatrt7l(Jn and Manalinl Direct"'r, 
Chitram and Co., (P) Ltd. Madras. 

"All tho units that I had discussions with, agree 
that the technician can reach the highest post if his 
merit demands it and in all these units this 'Principle 
is practised. His proven usefulness entitles him for 
the following promotions when vacancies arise: 

~t the works: Senior, Technical Assistant 
Assistant Engineer, Superinte.ndent of Sec
lions, General Superintendent or Foreman, 
Works Managor. 

At the office: Senior Technical Assi.tant 
tant Engineer, Exccutive Engineer, gape
riutending Engineer, Chicf Engineer. 

The higher !he technician rises in his profession, 
the more the responsibilities he takes and deals with 
more men. In this process his devotion to duties 
and the initiative he take.. to. get a job done well, 
make a big apPeal IQ the management for improving 
his prospects. It is n'ot seldom that the management 
finds itself unable to ineet the claims for promotion 
only On grounds of seniority of service. 

The question of promotion to the technicians or 
any other member of staff is ther~f.2re solved by 
selecting him who contrib,:,tes most to . m~et these 
demands. Merit therefore .s the main cntenon or the 
basis on which promotions are to he given to the 
executives and is the basis on which the well-bemg of 
tbe industry is built." 

2. I. G. Parikh, Director, Silk and Art Silk Mills 
Research AssociatiOn, Bombay. 

"It has been found in some of the Mills that there 
is a practice of getting technical work done by non
tcchnical personnel, which at times, is presumably 
due to a shortage of technical personnel. This 
indicates that Ihere are sufficient job op'portunities 
for technicians. In many of the mills promotions 
are based mainly on job performance, practical 
approach, leadership and personality. Hence there 
are many promotional op'portunities in mills for 
technicians with diploma qualifications." 

3. P. B. Adur, The AssOciated Cement COmpanies 
Ltd. Bombay. 

"A. C. C's future needs of technicians will mainly 
be of a replacement nature arising out of a turnover 
due to: 

(a) Promotions, retirements and resignations. 

(b) Progressive mechanisation of older units. 



(c) Adapta/ion to tecluwlogical changes in the 
manufacturing process." 

-I. li. K. Devarajulu, Chairman, Textile Mach"!ery 
Development Council, COlmba/ore. 

"In case of diploma holders, promotions are mainly 
based on thell capacIty to be useful to tne organiza
uon. A diploma holder has a distinct dIsadvantage 
in the beginning of his career as compared WIth a 
degree holder. He has to prove himseU ill a large 
m"asurc· his capabilities. quality of leadersrup, inae
pendent tlunking, acqulI~ment . of ku.>wlcuge ami 
t'.L •. u':dcal experIence and mdustnousness to maKe rum 
self SUItable for promotion. A company will only 
consider how much a person has an ultimae useful 
value and a diploma holder with the above menuoned 
diploma holders is small. It requires great ellort and 
true evidence that the scope of promotion for a 
qUalities is as good as anybody also. There is Ilositive 
ecident that the scope of promJuon for a mploma 
holders is small on requires great ellort and exceptional 

. abilities on the part of a diploma holder to secure a 
higher managerial cadre in a company." 

5. K. K. Nair-(Electronic Industry) 

"Promotional opportunities do exist in the industry 
for diploma holders based on experience and meL •. 
1n general a diploma with 4 to 5 years experience 1, 

equated to a fresh graduate in Engineering for pur
poses of -promotion. Such an equation does not 
seem to exist (perhaps is not desirable also) in 
research organisations where diploma holders cannOI 
ordinarily rise to officers' level. In order to enable 
them to have a quicker rise in the echelon, it is 
highly desirable to provide adequate facilities to 
professional examinations etc." 

6. K. Raghunathan (Electronic Industry) 

"Through departmental promotions and 
direct recruiunent procedures promotional 
nity is given." 

7. K. Sreenivasan, Director, South India 
Research Association, CoimbalOre. 

through 
opportu-

Textile 

'Technicians should have adequate opporturuues 
for promotion. In addition, opportunities should be 
provIded to them so that the more ambitious and 
mtellectual ones may be enabled to take external 
examinations such as associateships or fellowships 01 
professional bodies so that they can rise to slill 
higher positions. Promotions in the lower levels 
sbpuld be On the basis of merit-cum-seniority. At 
the highest levels it shOUld only be on merit." 

OPINIONS FROM INDUSTRIALISTS 

1. Engineering-(Te.x/iie Machinery) 
o'In our organizahon, the promotion to the techm

cian IS by and large based on his capacity to be usc
lui to the company. While considering sUltaowty 
for promotion, his qualIty of leadership, independeat 
'lIIDKIng and his ability to get along with others becom~ 
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:major factors. We prefer to promote our employees 
.to higher posts than recruit ·from extcxnal sources. 

On the basis of the past pedormance, devotion to 
the organization, capacity for hard work, willingness 
.to work anywhere any time, executive ability to 
take work out of juniors and team work with equals 
;and keeping In mInd that 'promotion does not trans

. .fer the employee from his degree of competence to 
;a degree 'Of incompetence, opportunities are ollered, 
.beginning with supervisors, afler 5 to 7 years they 
:are promoted as managerial engineers and top 
.executives ... 

.2. Aluminium and Coal Industries 

NCDC reservcs 33 per cent for 'promotion to the 
:posts '~f ollicers from among these technicians and 
;this promotion is made on the basis of their 
: performance of the job, their annual cmili
·dential character rolls and seniority in service. 
'These are dealt with by a deparUllental promouon 
,committee consisting of three or. four top executives 
.including the personnel manager . 

In the Aluminium and Alloy industries and other 
:small concerns, the promotion is based mainly on 
llheir pedormance which is judged by whether they 
can doliver the goods irrespective of their seniority. 

3. Yamuna Valley Development Organi::.a/ion 

Dloloma holders with 10 years service become 
ollgible for appearing tJ a qualifyine examination for 
promotion as assis.ant engineers. Promotion is made 
on basis of merit in the qualifying examinations. 20 
per cent quola of Assistant Engineers is reserved for 
promotees. Thereafter, promotion as executive 
engineers and superintending engineers is made on 
basis ·.)f merit-cum-seniority in the cadre. 

4. Small Scale In:illslril's 

It is generally reported that since they have started 
lholr industry verv recently, they are not in a posi
rion to evolve any definite pat ern for promotions. 
Opportunities are however available in their industry 
for diploma holders and they can come up as super
visory staff on the basis of their experience and 
merit. 

5. N0t Classified 

P-"omotional opportuni';es are available for Diploma 
holders and their promotions are based on their 
knowled~e of machines, materials and individual 
talents. - Other unclassified industrie, with the 
exception of 3 industrios reported that they are 
having promotion opportunities and a Diploma holder 
can come u!' to the level of a middle Manager. All 
of their prooulions arc ba.;;cd on seniority. ability to 
handle human relations and efficiency. 

5.2.5. Retraining of Technicial/.' 

Responden:s were requested to state if they have 
plans to retrain their technicians in order to meet 

l~lr future technological needs. If SO they were 
requested 10 indicate the areas of such retraining. 
They were further reques!ed to state if they would 



desire that technical institutions where facilities are 
available could undertake this retraining work in the 
fonn of refresher courses. 
....... ..:. .. -
Industries not in favour of Retraining Technicians: 

Man made Fibre 11ldustry: The man-made fibre 
;".l"lStry ekes not have any 'plans ~r retrainine their 
tecbnicians at present nor do they think that this 
is necessary. A majority of the mills bave arrange
ments under which they hold freqnent meetings 
between departmental heads and technicians to solve 
job /product difficulties. They also depute their techni
cal personnel to some of the short courses conducted 
by the Silk and Art Silk Manufacturing Industry Re
searcb Association (SASMIRA) Bombay. 

Aeronautics Industry: It has been pointed ant 
that the fllture technological needs of the aerospace 
indnstry cannot be met merely by retraining diploma 
holders. and that this need can be more easily met 
by encineering degree holders after some in-plant! on 
the-job training. 

The Electricity supply and distribution '<lrganiza
tions like Kumbakonam Electric Supplv Corporation. 
VeUore Electric Supply Corporation. the Erode 
Electric Supplv Corporation etc. feel that there is no 
need to retrain their technicians. 

A Rayon manufacturing firm and a synthetic gem 
manufact1!r~ng firm, and a paper mill fecI that periodi
c:al r:-tr3l~mg for their technicians is not very essen
tJaI .mce tIlere are not many changes in the methods 
and the processes used in their industries. The Central 
Coal Washine Corporation. Omega Insulated Cables 
Manufacturing Company, Industrial Chemicals and 
few Cement Manufacturing FIrms also feel the S3lDe 
way. 
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Shti K. Sreenivasan, Director of SITRA in his 
s!"'cial memorandum has stated that retrainina of 
Technicians is necessary in the Textile Manufacturing 
Industry whenever new machines are installed and 
new processes are adopted. The Fertiliser Corpo
ration also feels the same way. 

All other industries consider that retraining of 
technicians is necessary to keep in touch with the 
latest techno!~~cal developments. Some of them do 
not have faCIlitIes for such retrainin~ at pre~ent. '. 

PrOviding Retraining at Technical Institutions 

On behali of the automobile industry it has b 
stated that it would be quite useful I'f te h ~enl • •. °d c mea msatJOns can proVl e retrainin,:! facilities Ie °th 
per CQ-ordination from industry" Some ofwthl pr!,"" 

• C UOlt.1 

betJngine to the Iron and Steel Industry feel in the 
S3lDe way. The, Civil and Structural Industry is in 
favour of Technical institutions providing retraining 
facilities . 

One cement manufacturin2 firm feels that technical 
. institutions can provide training; but that this should 

be supplemented by in-plant training with suppliers 
of sophisticated machin~ry •.. 

The bicycle industry is of the view that in Company 
training can be supplemented or supported by train
ing in technical institutions which are equipped to 
undertake it. 

On the other hand the Textile Machinery Manu
facturine Industry considers that retrainine in 
Technical Institutions, of technicians belongine to 
manufacturing companies may not serve any useful 
purpose. 

Retraining by lruiuslries tilcmselves 

A large majomy 'Ji tile muu.tries comider that 
Ulllustnes alone snOu.1d rCUllin their tecnnkaa.DS. 
Some of t.Ileir typical comments are ~produceQ 
below: 

BiCYcle Industry: Institutions are not expected to 
have the [equired facilities. 

"Electric Motors and Generators: Training is 
given by our Principals in Germany. 

HeavJlIndustri~s: Such retraining should be giv'n 
tty me mdustry ltsell. C 

Heavy Electricais: Retraining is done on the jJb 
when technolOgiCal changes are necessary 1t . 
.... Jll~U!t to arrange such tr ". . 1::, 
mstllutions as .h .. 3lDlng ill selecte<l techrucal 

we tr3lDlng neeos .... u be ;0, 
each industry. ww spec""c to 

ChelniCai Industry: 'It is not essentl'al f 
acadelDlc . al' . Or post 
technics ~e I:n t<,> be conducted hy tile poly
em pIa er will . ost ill all cases the subsequent 
him a; require:3lDby tthh e "raw material" and muulJ 

e orgaruzatton. 

R"!I'!'ays: Give refresher trainin 
teehmc13ns at all levels' h . g to their 
They hay th m t elf own worksh<rps. 
d . e e. n.ecessarv facilities for that. Their 

uratlOn of tr.lOm2 is 6 to 8 week 

Port Trust: 
representatives '" . . :nglneers. 

s. 

Technicians were retrained with the 
of ManUfacturers and Consultin" 

~ 



Most of \he industrialists feci that training of thell 
,c~'"lIcians should preferably be in their own worK
shops. However, refresher courses and re-training 
'" mlvanced methods may be ollered in special,sou 
Illstitutions - in an industnal atmosphere if such 
•. "ihtics exist there. 

Petro-Chemical Industry: Have their own training 
oillcers. They have their own training centres 
except for computer course, net work analysis 
course industrial engineering eto. For tilcse, the 
company uses facilities available in outside institu
tions. 

., I. 
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Textile Machine Mallu/rueturillg Industry: If there 
could be interacti~n between Companies technicians 
could be sent for short duration to factories where 
more modern equipments and belLer production , 
systems exist. 

Facilities provided by other organisations: 

By and large, several industries send their techni
cians for special short term courses run by profes
sional associations such as the Productivity Councils, 
Management Associations, the Indian Statistical 
Institute, NlTlE etc. 

One of the leading Civil Engineering construction 
firms points out that many of the diploma holders 
may like to prepare for Se£tions A and B Examina
tions of the Institution of Engineers (India) and that, 
therefore, it will -be of great assistance to the diploma 
holders if the Institution of Engineers arranges 
refresher courses in collaboration with the Universi
ties and engineering colleges. 

The National Institute of Foundry and Forge 
Technology, Ranchi has already orgaIlised 2 to 3 

. months short term refresher courses for persons at 
t,'" supervisory level in the fields of Foundry and 
Forge Technology. For admission to these courses, 
the minimum qualification is Diploma in Engineering 
(Mechanical, Metallurgy Or equivalent) with 2-3 
years experience in the particular field. Preference 
IS given to candidates sponsored by industry. A long 
term industrially oriented course at the, Supervisory 
level in the fields of Foundry and Forge Technology 
is also proposed to be started. All these courses are 
of sepciailsed nature and higher than diploma level. 

Other Methods 0/ Retraillillg Technicians: 

One of the experts connected with the Textile 
Machinery Manufacturing' Industry observes as 
follows: 

"We believe that once a technically qualified 
person has entered the industry. at no 
stage his training ends. In our organiza
tion, he is given every opportunity to 
advanc\) his knowledge and experience. 
Technical Magazines. books and other 
material~ are readily available to him. 
On many occasions, the top management 
marks the articles and ~rite-u'ps in technical 

magazines to be read by the technical per
sonnel. ,Each of our technicians is given 
an opportunity to travel within the country 
on one job or the other. During these 
travels he comes into contact with other 
techni~l personnel and indulges in ~echni
cal discussions which are very benefiCIal A 
professional man cannot permit ~If to 
be static and stagnant. We are of the 
opinion that this aspect is not adequatety 
emphasized during his academic training. • 

Whenever certain special training was found 
necessary, we have deputed our technicians 
to attend specialised courses. The results 
have been satisfactory. Participation in 
Seminars and discussions and work in 
workshops ot similarly employed technicians 
also help. It is our observ~tion that stu
dents who h~ve developed the capacity to 
think and have the curiosity to know, h_ave 
been most successful as technicians. Un
fortunately, in our experience there have 
been very tew students possessing these 
qualities. Many more students can develop 
these qualities if given opportunilles while 
being trained in an instiu'tion." 

A leading electrical engi[le.ering firm with its prin
cipals in U.K. informs that re-training. if found 
necessary for their technicians, is given in the work
shops of their principals in U.K. 

A rea of Retraining 

The areas of retraining suggested by respondents 
are listed 'below: 

ArlO of Retrat'diPlg -l 

Industrial Belectronics 

Operations Research 

In'trumentation 

Sltggcste by 

Iron and Steel IndustrY 

Cement Industry 

Petro-Cl1emicals,Ironand Stee ) 
Indu!!;try, Cement Industrie~ 

Tooling and Tool Room Practice Bicycle industry 

Tool Design 

Tool Engineering 

Textile Machinery Indust 

Machine Tool Industry 

\Vorkshop Bngineering, Paper Indutty, Te;ttile Machi" 
Machine Design and Drawing nery, Automobile Industry. 

Production Engineering 

Plant Operations 

Production Planning 

Automobile Industry 

Petro Chemicals 

Iton and Steel Industry 
Textile Machinery Industr 
Electronics Industry 



Production Control 

Process Control 

Dry Proce~!I: Operation 

Metallurgy 

T~ting 

Standardization 

Material! Control 

Oaality Control 

Preventive Maintenance 

Tool Room Practice.. 
Power Plaut Engineering 

Indmtrial Engineering 

Special purpose Machines 

Pump Design 

Fonndry Technology 
Production and MetallursicaJ 

Inspection 
Sheet Moulding, Die Casting 

Industrial Organization and 
Management 

Supervisory Courses 

Method Study 

Worlr; Study 

Time ani Motion Study 

Factory Law 

. Textile Machiner'y Tndus'U:y 
Electronics Industry 

Iron and Steel Industry 

Cement Industry 

Telephone Indusuv 

Electronics Indu!l:rr .... 

Automobile Industry 

Automobile Industry 
Electronics Industry 

Iron and Steel Industry 
Automobile Industry 
Electronics Industry 
Eelectric Motors and 

Generators Industry 

Petro Chemicals,Paper IndustI')' 

Iron and Steel Industry 
Automobile Industry 
Electronics Industry 
Textile Manufacture Industry 
Rolling Mills 

Machine Tool Industry 
Paper Industry 

Paper Industry 
Iron anl Steel Industry 

Bicycle Manufacturing 
Industry 

Pump Industry 

Foundry and allied Industries 

Telephone Industry 

Railways, Telephone Industry 
Automobile Industry 
Electric Motors and Genera-

tors 

Railways 

Railways, Iron and Steel 
Industry 

Automobile Industry 
Electric Motors and Genera

tors and Pump Industry 

Textile Machinery Industry 

Telephone Industry 

Simple Factory costing Telephone Industry 

Sales and Servicing Electronics Industry 

Spinning and Processing Textile Machinery Industry 

Paper Technology, Paper Industry 
Chemistry and Engineering 

Advance 1 Studies of Design of Structural Engineering 
Struclures R.esearch Institute 
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5.2.6. indllstrial Traillillil for Techllical Teachers: 

All agree that tcchnical teachers should be upto
date in their knowledge of the practices of Industries 
and should be able to enlighten the students wilh the 
latest "methods and techniques ado'pted in the indus
tries. But when it comes to lhe question of providing 
training facilities in one's own factory to the poly
technic teachers, opinion is divided. 

Seven firms only replied that they are already 
giving training to teachers frOm Technical Institutions 
(Iron and Steel Industry, Textile Industry, Port 
W~rks, an electrical engineering firm and a civil engi
neering firm and a firm manulacturing automobiles). 

Nearly 80 per cent of the re.pondents stated that 
they are willing to offer training to staff of Technical 
Institutions, but had so far not trained any, because 
they were not approached oy ,'ilY institution. 

A textile firm is willing to train teachers 011 an 
experiment basis if teachers are sent in small batches. 
The Central Coal Workers Organization wants to 
offer training to the teachers and simultaneously use 
the teachers to train their technicians in their shop 
fioor when the teacher is with them. A cement 
manufacturing c~mpany is willing to offer training 
facilities to teachers provided they are prepared to 
work with their own. hands. 

It is stated that a policy decision by Government 
or other higher authorities is necessary beforc some 
ot the Public Sector Institutions like Railway Work
snops, conld arrange to take in technical teachers 
for training. One re!.ipondent has stated that the 
Tamil Nadu Government is following a procedure of 
transferring teachers to the PWD and Industries 
Department and vice-versa. It is felt that this is not 
being practised widely at junior levels. 

· !'fost of the private sector to'p executives feel that 
It IS very essenual that the polytechnic teacher should 
get the. industrial training, but some of them say that 
they will not b.e able to. take up this work because 
of th~ sm~ s~ of their units. One opinion is 
lhat md~s!"es will agree to train teachers subject to 
the provlslo.n that the teachers are not inquisitive to 
know technical secrets .of t~e finn. ('ill oil Refinery 
finn has ~tat~ that It will not give training to 
teachers. smce It wants to safeguard technical secrcls. 
A chelDlca\.firm has stated that it has a technical 
~ecrecy all':eement with its collaborator and hence it 
IS not pOSSIble to offer training, to non-employees. 

· ~n the question of payment to the teacher trainee 
It ~ stated th~t. the in~litute shOUld pay the teache; 
dun,!g the ~~a!Dlng penod. One firm is willing no 
pr~Vlde fac!h!,es if it does not cost them anythin 
It !s not willing to pay any stipend to the teach:~ 
tramees: . ~noth~r finn does not want to take the 
lesgonslbllitv of training Or educating the teacher 
t!d as shlated. that, "nobody gives training for some~ 
· y ~ 0 wIll not be of any further direct me 
ImmedIately." . 



One respondent replies that they will allow teachers 
1O VISIt Well 1,1I.;wry alung WIUl Ole SLUUenu. anO 
auoUle.r J.Lr.1I! has :'lULCd LUal lcacncrs, WIl.lle ill Uallliug 
snoula leUIn uy actual pracnee and nOL Oy lllOl" 

obs~rvauon. "ApJ!It trom worKing in a factory ,or 
someurne, teacher. shJuld viSIt more-lactones along 
With students wnen urey go on tour to, learn lat"', 
meurods", I. yet anoth~r suggesl1on. Une heavy 
engineermg fac<ory wntes 10 say that it will pcrlDlt 
teachers to visit aDd observe f<ir a shoIt penoa in 
thel[ production units. 

No unilorm suggestrJn has 'been made about the 
duration of \!te trammg, a 1'0lytecllll1c teacher sbould 
have. It ragues from one month to 5 years at a 
urne. On~ suggestion is t!!at the teachers should be 
made to remam in the industry for a lairly long 
period with specilic responsloilities. A training 
penJd of one year is recommended in one case. 
'fhree to four months trarninl( for every teacher, in 
alternate year is another suggestion. A minimum 
trairiing periOd of 6 months has been suggested in 
another case. It is also suggested that amy persons 
with 5 years industrial expenence should be recruited 
as polytechnic teachers. This l!Pparently means that 
the industries should not be saddled with the respon
sibility of trairiing a teacher any further. AlmJst all 
agree that industrial trairiing is a necessary pre
requisite for taking U'p a teaching job in a technical 
institution. Some say a period of 3 years and a few 
5 years should be spent on the floor of the Work
shop before coming to the class room tJ teach. 
There was also a reply from one firm which would 
insist on a practical experience of 10 years for every 
polytechnic teacher, 6 years in the floor as a techni
cian aDd 4 years as a leading man in the middle or 
top levc:J. of management. A paper mill 'prefers that 
people with 10 to 15 years experience in responsi'Jle 
positions in industry should become teachers. but 
states that Vice-Versa is not advisable. 

A teacher should have industrial training not only 
before he becomes a teacher but also during Ius 
tenure as a teacher-is the opinion expressed by 
many. Such training during the tenure of his work 
as a teacher may be of shoIt durations extending 
from a few days to 3 months, during summer 
vacation. Some suggest that such training should be 
given com'pulso~ily for all the teachers during vaca
tions for a period of 2 months, under well programm
ed conditions and increments and prpmotions should 
be linked with such training. The Director of 
SlTRA, Shd K. Sreenivasan suggests that teachers 
should be placed in responsible positions in Industry 
to make them effective teachers. Industrial training 
should be for 3 months at intervals of 5 years for 
every teacher. Another suggestion is that teachers 
should go to industry for a period of one year once in 
every 5 years. 

In a very comprehensive report the Chief Engi
neer of a Civil Engineerin~ Company has suggest~d 
that technical teachers should be encouraged to wIlte 
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textbooks in their fields and that teachers should 
loll<,>w-up the students during their industrial appren
Ucesbip, and keep track of their further posiuons III 

,,"""try. He suggests also a code of conduct to Dc 
"volved for t~hrucal teachers and enforceo. 

Tile opinions of the top management persJnnel in 
the Texule Manuiacturing industry regarding teacber 
training are as follows: 

The teachers in polytechnics are often fresh gra
duates who consider 'polytechnic education as a 
diluted engineering degree educaJion and they need 
to be educated on the a4ns of polytechnic education. 
Polytechnic education is goine down in SU!Ddards due 
to lack of trained teachers. Their knowledge is 
bookish and out-dated. Teachers should be en
COuraged to write text-books. They should spend 2 
months every year in industry. The industry will 
give trairiing 10 te'!chers in limited areas fJr shaner 
durations. -' 

Most of the artificial fibre manufacturing units are 
not willing to offer training facilities to teachers '!>c
cause they say their units are small in size and they 
expect bigger units to do this job. 

The response from petro-chemical industry to train 
teachers also is not very encouraging even though 
m::>St of them say that such a training ~ highly essen
tial. ' \ 

The experts from the electronic industry feel that 
trairiing fOr teachers is more essential than for stu
dents and they suggest that Ihl' Quality Improvement 
Scheme of the Unron Ministry may be adopted. 
They feel that the training for 6 months in Industry 
will be useful to teachers. 

An expert from the automobile industry expressed 
an opinion that sufficient incentives should be given 
to teachers to attract the best talent to the teaching 
profession. 

The. top management of a textile machinery manu
facturing industry stated that teachers do nJt have any 
industrial background and they lack a knowuledge 
of principles of management productivity, safety, 
house-keeping etc. 

An eminent person from the Railway states thus 
"Teachers in Polytechnics are often second rate 
persons who entered institutions through political 
pressures, nepotism etc. This state of affairs sltJuld 
change. Higher scales of pay should be offered to 
attract the best talent. Teachers should undergo 
trainine in summer, instead of wasting their vacation 
in evaluatine examination papers for which they get 
some remuneration. Consultancy should be en
couraged. " 

A Government Polytechnic Principal has suggested 
that test standards and curriculum shJuld be reorga
nised such that the teachers feel tnat unkss they 
have some industrial training they will not "0 able to 
pull with the profession. Educational Testing Labora
tories should be set up, which should evolve the 



types of questions to be asked in ~aminations etc. 

A"pan fr ~m stressing the importance of Industrial 
trainUlg for Polyte<:hnic teachers, quite a few res
pondents mentioned that Polytechnic teachers should 
also be trained in the methods of educational psycho
logy as wei!. It was stated that one year training 
'n Educational Psychology in Technical Teacher 
l;raining Institutes and one year training in industry 
should be insisted upon ~f~re appointment as 
teachers. One more suggestion was that Polytechnic 
teachers s1!ould have sandwiCh training in industry 
and short term summer courses in teaching methods. 
'Training in Teacher Training Colleges is more essen
tial than Industrial Training'-reports a leading 
electrical engineering firm. 

However, the reply from another leading electrical 
engineering firm on the question of teacher training 
in industries is rather unusual It states "The teachers 
are acquiring industrial experience and whether it 
.. ould be particularly useful ~:> them in the discharge 
cf their duties as technical teachers is seriously 
doubted unless the quality and calibre of the teacber 
is of a high level. Industrial experience is hardly of 
any use. We sbould be sure wbat SOrt of eXperience 
is to be picked up by teachers from industry and 
inlpaned to students. However'as an experiemeatal 
basis teacber training _in industries may be tried." 

5.2.7. Co-operation from Industry: 

Industries were requested to state if they are in 
a p~sition to provide ,the following assistance to 
polyechnics in order to enable them to tum out 
technicians suitable to industries, 

(1) Supervised training of the students in 
specific fields of s'pe<:ialisation and. 

(2) Making available their senior engineers and 
technicians to give a course of lectures on 

specialised topics to tbe final year students 
of tbe polytechnics, 

From the replies to the questionnaire, it is found 
that: 

(1) many industrial units agree to offer super
vised training to polyte<:hnic students. 

(2) Some industries are willing to offer training 
facilities to students of Polytechnic under 
their own supervision. subject to certain 
conditions 

(3) A few industries have their OWn reasons 
to say that they will not be in a position 
to offer supervised training. 

The following industries are willing to offer 
supervised training to polytechnic students in theIr 
shop floors witbout any reservations: 

(1) Machine Tool Industry; 
(2) Paper Industry; 

i!ii 

(3) Electric Motors and Generators manufactur
ing industry. 

(4) Non-ferrous metallurgical industry; 
and 

(5) The Cotton Textile Manufacturing Industry, 

The following industries bave stated that they 
would be .willing to offer practical training lacilities 
subject to certain conditions: 

(1) Railway workshops; 

(2) Heavy Electricals; 

(3) Heavy Engineering Industry; 

(4) Textile Machinerv Manufacturing Industry; 

(5) Electronic Industry; 

and 

(6) Many Small Scale Industries . 

The conditions stipulated weiC: 

1. The industry will not incur any expenditure 
in allowing, the students to work and get 
trained in their sho"ps. 

2. The losses to the factory by way of materials 
wasted by the trainees shOUld be made 
good. 

3. They will n~tbe in a position to spare their 
officers to plan and supervise the training. 

4. The candidates trained in their workshops 
sbould be willing to get employed in their 
own factories and not migrate to the works 
of their potential competitors. 

5. In case the trainees meet witb any accident 
during the period of training. no c~mpen
sation will be; "Paid to tbem by the factory. 

6. The trainees should strictly observe the rules 
and regualtions of the company and take 
to training in a serious attitude rather than 
with the aim of just getting a cenificate. 

7. During the entire periOd of training, the 
teachers from the college should he in close 
touch with the trainees and he gniding 
them properly. 

The aeronautics industrv stated that training in 
their workshops will not generally benefit a polytech
nic student unless he is to be employed in their own' 
units, But the possibilities of poJovtechnic students 
acquiring the posts of technicians in the aeronau
ti~al industry are rare. The industry requires very 
'1 ~h standards and prefers to take in technical 
graduates and hence regrets its inability tJ be of 
any help in offering practical train inc to polytechnic 
't~~ents.' 



Some of the industrial units doing specialized jobs 
expressed that instead of getting trained in t~eir 
shops if the candidates came to them after bemg 
trained in some general purpose work~!Iops, it would 
I,. more useful to the candidates. 

Regarding the sparing of the services of some of 
their senior staff members for lectunng to the final 
~(ar students, almost ali the respondents welcomed 
tl'e idea. It was rcpJrted that the tOI? manag~ment 
will not stand in the way. if the semor engmeers 
volunteered to give special lectures. Some state~ 
that whenever such works are undertaken by their 
',o~ineers, they should be duly paid by the colleg~s. 
It was also stated that if the lecturing in p~lyt~bmcs 
'vcre to be arranged after the work ~ours thev won't 
have anv objection to spare the services. . 

5.3. Some Specific Observations on Issues not Covered 
by the Questionnaire. 

A few respondents have sent their detailed sugges
tions 'on some aspects of training a~d placemen~ of 
polytechnic candidates not covered m the questIon
naire as summarised below. 

5.3.1. Deficiencies in Diploma Holders: 

The technicians who are sltpposed to have the abil,ity 
to comprehend scientific and m~a~e~ent t?eones 
should have high degree of speClahzatlOn 10 the 
particular skill and good insight.!n identifyi!'g and 
solving job problems. In addition to . thiS ?tey 
<hould be in a position to understand the mstrucltons 
given by engineers and to express them clearly and 
unmistakably to the craftsmen who are actual ope
rative, working in the shop floors. This calls for 
genuine aptitude for tecbnical jobs. ability to under
"and technical details and communication skills. 

But the pre,ent svstem of Polytechnic education 
has failed to fulfil the above requirements. 

At present, the diploma holders are 
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-ignorant of the actual requirements of industry 
due to the lack of industrial experience. 

-'poorly equipped with technical knowledge. 

--<oonfused about their position in industry. 

-finding a big gap between what they are 
taught and what they have to perform. 

-functioning more or less as technical assistants 
doing semi-technical and, semi-clerical jobs. 

-without any sound footing in areas like tech
nical report writing and human relations. 

The polytechnic course is a verv pdor and diluted 
version 'of the degree course. The diploma course· 
docs not provide for any depth of knowledge. 

Except for every rare e.xceptions, most of the 
applicants seeking jobs do not seem to possess the 
!equisite en/tineering background to understand what 
IS expected to them. They lack self-coqfidence. Un· 

certainty and confusion upset their 'performance in 
the interviews .for want 'Of adequate grasp of engi
neering principles. Both in the. oral ,and ~ritten 
tests conducted in the elements of apphed engmeer
ing to measure the knowledge and aptitude of the 
applicants for the subject, their res'ponses are poor. 

5.3.2. Pattern of Polytechnic Education 

Vocalional Training at High SchooL Level-

Vocational training should be offered to high 
school studl;!r.ts as a first step in the e.ngincenng 
education. This training will help a student to 
make his own assessment of his aptitude to the 
subject and will help him to develop a proper 
attitude. WorkshO'ps of Industrial Training Institutes 
may be used for such training. 

UnifOrmity in the System of Technical Education: 

A uniform course of instructicn for technicians in 
all institutions in India should be prepared in con
sulation with Universities, Engineering Societies and 
Industries. All institutions should be nersuaded to 
follow the recommended curriculum. The duration 
of the course should be three years. There should 
not be any difference in attainments of technical 
personnel of different Institutions in India. 

Meeting Specific Needs of Industry by Diversified 
Courses' 

Technicians Training Programmes should impart ad.,. 
out for about 12 Or 15 different branches of techno
logy and industries could pick up suitable candidates 
trained in any one of the branches and givt' them on 
the spot training to make them Ilseful for tlteir pro
duction lDforrrammes. What;s neCeSS:lTV is that tlte 
Technicians Training Programmes should impart ade
'Juate krJ)wledge in the chosen field of technolo!!)' and 
acauaint the trainee with the nraciical skills involved 
in that particular specialitv. . 

Pal/ern of Courses 

Sandwich training appears to be well suited for 
keeping the diploma education industry oriented. This 
is easily done if each polytechnic could be attached 
to an industry or a group of industries. They may 
be asked to share the burden of finance, equipment 
and staff. The Government may arrange to give 
buildings and equipment. But this method disfavours 
the practice of establishing polytechnics in rural areas. 
An alternate method would be to recruit candidates 
who have worked in the industry for one or two years 
ar.d who are sponsored by it. The industry may 
release them from work for the required period. Yet 
another possibility is to run the polytechnic as an 
evening course so that persons who are employed in' 
the industry (those who have completed apprentice
ship course and put in 2 to 3 years of practical work) 
can be selected tor the course. The merits of the 
above methods may be considered and an appr0r'riate 
method may be chosen for a particular area. 



Need for Continuous Review 

Because of the dynamic technological and scienti
fic changes taking place the provision for constant 
review and up-datiog of course content, and teaching 
and training programmes must be ensured. 

5.3.3. Intake, Admission, Curricnlum, Syllabns etc. 
Rednction in Intake 

Since there is unemployment problem among 
technicians and engineers it is widely felt that the 
intake should not be increased further for some more 
years. 

Future intake capacity should be decided on the 
basis of future requirements of industry. 

Entrance Requirements 

The various suggestions received- are: 

1. The duration of the course should be three years 
and minimum educational qualification for admission 
should be atleast Higher Secondary Course with Phy
sics, Chemistry and Mathematics. 

Girls should be able to enter technicians training 
course on precisely the same conditions as boys and 
should be .given encouragement to do so in certain 
branches of engineering. Selection of candi
dates of either sex should be based on inclina
tion, aptitude, ability and minimum basic qualification 
i.e. all technicians' training should be open to boys 
and girls and selection of rejection of an application 
sho"ld be determined by tests of inclination, aptitude, 
ability and by basic qualification. 

2. Many students join the technical courses not 
because of any real interest in them but because they 
failed to get University courses or due to economic 
circumstances. Only persons having aptitude for 
engineering should be selected (by suitable selection 
procedure) and the number should be restricted. 

3. Admissions into polytechnics are to be given to 
only those who have a minimum two years of practi
cal experience in their subject of interest. This 
practical experience could be widened if the students 
are sent to specific industries to work during their 
vacation periods. Facilities for this should be arranged 
by the institutes and they should ensure that the can
didates 'are introduced into the real working of the 
industry and made to work by themselves and not 
observe others working. 

Post-academic training by the employer need not 
be a MUST. This could very well be avoided if the 
polytechnics could give the students' intensive theore
tical-cum-practical education. 
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4. Selection of students to technical institutions 
should be based on the capacity for practical think
ing. analytical appro~ch t? proble,?s and th~ mental 
aptitude towards eog-meermg subjects; It IS neces
sary that the students must know English language 
which alone would provide them immense opportu
nities to learn about the rapid technological advances 

made in the world from the vast treasure of books 
and journals published. 

Uniform date for commencement of courses 

The admission should be in January and final ex
amination results should be declared by mid-Decem
ber. There should be only one vacation and that 
should be in summer. 

Curriculum 

The gen~ral programme of study, namely, the num
ber of subjects and the number of lectures per week 
should be so arranged that the students have adequate 
time to absorb what they learn in the classroom. 

A judicious balance has to be maintained between 
theoretical instructions and practical work to sustain 
the interest of the trainees in their ~tudies. Project 
work on group or individual basis should be en
couraged in which the teachers should actively 
participate. t: . 

ModificatiOn Of Syllabus 

The students in ,Polytechnics are now taught too 
many subjects simultaneously. As a result they are 
unable to do full justice to all these subjects and they 
get only a shallow knowledge in the subjects taught 
to them. 

This can be improved bv branching out the sub
iects i.e. l1y making some basic subjects cJmpulsory 
to all branches of students and when the students 
branch off to their particular course of study by 
making a few core subjects only compulsory and by 
introducing others as optional subjects. 

5.3.4. Teaching and Examinations 

Teaching of Related SubjeclI 

Young technicians are expected to perform a wide 
range of professional duties and therefore it is essen
tial that they should have some knowledge of the 
basic sciences and essentials of other subjects such 
ac; economics, management sciences. factorv organisa
tion, personnel management etc. because they have 
to work with skilled and unskilled labouren. .quals 
and superiors. 

Pr~"aration and sale of Textbooks 

Textbooks Oq engineering subjects, should be pre
nared by the Universitv professors and they should 
be sold at eonce<sional rates to the students. The 
standard engineering textbooks are very costlv except 
for the low nriced editions of text-books of forei'!l1 
authors which are now nublished in India. A fev. 
chosen nrofessors and industrial experts may be en
couraged to write text-bOoks bv offering ea<h reward~. 
There are obvious edur;ation~l ;!dvantages in havin~ 
text·books specianv writtel\ by experienced teachers 
to suit the local cooclitions. 



Supply of Class Notei1 

The students normally take down lecture notes but 
it is difficult and time consuming to copy down sket
"hes and drawings from the black board. As the 
number of students is large and the subject m"Uer 
rcpetitiv~ for ncw batchcs of students, it is suggested 
that the notes and sketches be duplicated (cydostyled, 
blueprinted etc.) a,!d distributed t'? studen~ to ~ave 
time. More attentIOn may be prud for dISCUSSIons 
based on the notes. 

U,e of Models and Films, Visit to Projects etc. 
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For civil engineering students, some models of the 
bndges, transmission towers etc. can be prepared. 
Industrial tours or visits to big projects under construc
tion should be arranged. 

Best results wiii be dcrived if the students are 
taught with film strips in such topics as the fabrication 
of steel structures, construction of roads and buildings 
etc. Thc students will learn best if they are frequent
ly taken to workshops anq factories and worksites 
to observe how machines are operated, how different 
jobs arc donc etc. 

Bl:ildillg up Initiative 

Too much stress is laid on students passing the 
examinations rather than the understanding of the 
subjects. Capacity for independent study and tack
ling problems in practical situations must be develop
ed. Industry prefers persons who rely on their own 
reSOl\fces and use their commonsense, analytical 
ability and judgement. 

Developing Communications Skills 

Lecture meetings or seminars should be organised 
so as to develop thei, powers of ~ression and 
ability to solve problems through group effort. To 
develop self-confidence in the students there should 
be a practical course of one hour per week for dis
cussion among students. As inany students as pos
sible should be encouraged to participate in debates 
on spedal subjects of interest. They should also be 
assisted by their teachers to contribute articles to the 
college magazines and prizes may be awarded annual
ly for the best performance. 

Library al1d Workshop Facilities 

Library facilities should be improved and many 
new books and journals must be added every year. 
The reading room may be kept open for long hours 
for the benefit of the students and the teachers. If 
i~ is possible, the reading rooms must be air-concli
!toned. Workshop facilities should be improved and 
students must be encouraged to prepare, design and 
mlll:'uiacture a worl~ing model such as fan, motor, 
engme, pump etc. WIth the help of their teachers. 

Publication of Project Reports 

The reports of the big engineering projects in our 
~ountry ~hould be published with all details and with 
mformatlon on the design, calculation, construction 

details with cost estimates for the benefit of yo~ng 
engineers, so that they can gather more quickJy from 
the experience of others the knowledge as ~o what 
to avoid and what limitations should be kept m mmd 
to prepare safe, sound and economical engineering 
projects. These engineering reports should be pub
lished by the Government of India, Ministry of Edu
cation and made available at concessionaI rates to all 
as done in the U.S.A. by the Tennessee VaUey 
Authority. 

Special Lectures by Experts from Industry 

Experts from the industry may also be invited 
occasionally to speak to the students. 

Arrangements must be made for weekly lectures 
in all subjects by experts in the various fields drawn 
from the industry. 

An interaction between the Industry and the Faculty 
is what is very badly needed today. This can bo 
achieved by inviting persons from the industry as 
,honorary Or part-time lecturers in technical institutions 
. particularly polytechnics. Such special lectures from 
them could form part of the regular syUabus and can 
be classified under 'Lectures on practical aspects'. 
These lectures could· be given twice in a week en 
selected subjects depending upon the course. In the 
case of Civil Engineering, Electrical Engineering or 
Highway Engineering the technical officers from the 
respective Departments like the P.W.D., Electricity 
Board and Highways could also be invited to be part
time lecturers for such practioal lectures. In fact in 
Mysore State, this has been practised and has proved 
v~ry successful. The professors or lecturers for elec
trical engineering. civil engineering or even mechanical 
engineering of Government Colleges of Engineering 
are sometimes being drafted on a doputation basis 
from the P.W.D. Electricity Board etc. so that their 
teaching will be a well-balanced and judicious blend 
of both theory and practice. 

Examination System 

The system of one examination at the end of each 
year should be replaced and the semester system may 
be introduced. More attention should be paid to 
project work, tutorials and homework, marks award
ed to proje.ct work and homework and class partici
pation be taken into consideration while declaring 
the final results. 

Importance must be given and mure marks allott· 
ed for their day.ta-day class work and sessional 
work than for the tests in any subject According to 
the prevailin~ system, every student is examined 
twice in some subjects,. once in the second )o'car 
annual examination and ·once again in the third year 
final examination. This system should be abolished. 
Syllabus of some subjects must be completed in the 
second vear class and final examination in these sub
jects must be held in the second year so that in the 

. third year, for the final examination, students wiD 
not be overburdened by many subjects. 

Question papers must be set and answer papers 
evaluated by the teachers who teach the subjects. 



A studenfs ,performance in the final examination 
doe:. not mrucate in any fair measure of reliability 
Ills competence in that subject. The other factor 
such as the liberal attitude taken in evaluatinjl his 
pertormance in the final examination and the modera
non shown subsequently may make the evaluation 
unreliable. 

• The emphasis should be shifted from the annual 
exanunauon to his total perfarmance dunng his period 
of study in the institute. 

5.3.5. Teachen 8Dd Faculty Develop ..... t 

Recruitment of Teachers 

A polytechnic is as good as its stalI. At present 
talented and competent people are not attracted to 
the teaching proteSSIon due to tho poor salanes 
and grades ottered, with the result that the qUality 
of teacbmg is poor. The first problem to be tackled 
thererore, is to build up a cadre of really competent 
teachers through attractive salaries and grades. 

Emolwnents of Teachers 

This should at least be on a par with that in indus
try so that a person can migrate from industrl to 
the teaching protession without lIluch tinanClal Joss. 

Faculty Development 

The present day teacher is devoid of practical 
experience and his methods of teaching and traininC 
of the students do not contribute to tr.e development 
of and acquisition of skills required. There has been 
too much stress on theoreucal education with littIe 
empnasis on practical aspects. The teacher is not 
exposed to problems of industry pertaining to manage
ment, productivity and advancing technology. 

Training of teachers is one of the !DOst important 
and vital Jl!lltters to be taken up by the insututions 
and the Gove~ent. The faculty members should 
be all:IWed to work in an industry for a 'period of 
one year once in every five years. reachers must 
have industrial training to keep themselves aware of 
industrial practices '!.nd thereby make themselves 
more effective and purposeful in teaching. The gap 
between industry and technical education should be 
filled up ':>y taking prominent technical personnel from 
industry as faculty members for certain periods. 
Seminars can be organised in which teachers, students 
and experienced technical personnel from industry C3n 
participate and discuss. Industries may also sponsor 
research programmes with instituti:ms for mutual 
benefit. 

At present, even fresh graduates comin~ out of 
the Engineering Colleges without any expenence are 
appointed as lecturer. It is necessary that before 
such graduates are employed, they have atIeast 3 
years of practical experience in either industJ:y or 
some Govemrment Engineering Organizauon. ·fhls 
apart. every third year there .hould i?" a Refr~sher 
Training Programme so that (eachers. m plo~nnlcs 
are exposed to the problems of the mdustry. m an 
ntcnsive mann:r. Ail this means that the tndustry 

and educational institutions have to gel together in 
planning polytechnic Teachcr Training Programmes. 

One of the objectives of trainilll: of technicians is 
to prepare them eventually for mdustrial life. It 
wowd be advisable theretore that a teacher should 
visit periodically such establishments where tIlese 
techDlClaDS arc taken for training so that any lacunae 
in their practical traiDlng can be removed. 

It is .an excellent idea if teachers spent some time 
i.e. 3 to ... months every alternate year in big design 
olfices and factories and at construction site& of bIg 
projects. ThIS will keep them in touch with some at 
[he practical problems which will have to be taclded 
by tne technicians when they enter employment after 
leaving the institutions. 

Industrial experience may be made compul,ory for 
aU teachers employed in technical institutions. An 
approach may be made py the Government to thoac 
industrial houses who would Qe wil!ing to allow their 
employees to be seconded to teaching e,tablishments 
and vice-versa 

Code of Conduct for Teachers lind Students 

Students ve_ry often complain that the teachers do 
not take their classes regularly and ,eriousIy. These 
complaints need to be investigated 3lId a code of 
conduct for teachers formulated and guidelines for 
improving standardS of teaching to be evolved. At 
the same time to emphasise ~tudent discipline and to 
ensure serious application to studies, a code of disci
. pline for students is necessary. 

-_ • ....- . ... .-..-;;~= .=~-~ - ",- .... ,. , 
5.3.6. Prac:tie&l TraininC 

R.sponsibility Of Industry 

Technical education should be formulated and 
organised with the active cooperation and participa
tion of industries. Industries !!a,·e a major responsi
bility in the task of integrating theorotical learning 
with practical industrial experience in cooperation 
with the educational institutions and Government. 
The task is of great national imponance as it involves 
the development of technical manpower for Research 
in Design and Development, in Management and U; 
various other engineering fields. 

Practical Training 

The .importance of industrial training at shop level 
as an mtegral part of the technicians' training need 
bardly be emphasised. Not only proper arrange
!"e~ts n~ to b~ m~de for their on-the-job training 
[n mdustnal engmeenng establishments, but there 
should be proper supervision alld follow up by the 
te~hers to .ensure that they receive the appropriate 
tramlOg dunug the period of training. 

A planned programme of .acation practical traiD
ing in industry supervised," inspected by the teachers 
is to be arranJ:Cd. 



At present only about one per cent of successful 
candidates get proper practical training. Arrange
ments must be made by the Government so that all 
outgoing students get compulsory practical training 
atleast for six months with stipend from Government 
Each and every technical institution must have a 
production factory attached to it financed ~ither by 
the Central or State Government. This will not only 
help to render practical training to students but also 
will provide opportunitv to poor students to earn 
while they learn. In addition to this, arrangements 
should be made for vacation trainin~ of the students 
in industrial organisations. 

Sandwich Traini,,: 

The sandwich courses aim at a meaningful educa
tion by blending theory .and practice. Such courses 
are popular in U.S.A., Germany aoa U.K. For 
organising such courses cOO'peration of industry is 
essential to look after the practical aspect of educa
tion. 

Sandwich courses' are preferable, especially for the 
specaiIzed courses, as they will result in a reduction 
in the time ,that it now takes for a student to go 
through hi. academic and practical training. In 
other words, he will be available for shouldering job 
responsibilities within a shorter period of time. Ex
isting industrial estabUshments may not, however, be 
able to provide practical training facilities to all 
students. It may therefore be necessary, in the first 
instance, to restrict Sandwich Courses to tbose under
goin~ specialized training and such vacancies should 
be determined by Government on a State-wise basis 
in consultation with industry. -

Course of sandwich type 'in-plant training' should 
be introduced where a student is able to work in 
industry for a period during his education. The main 
objective of sandwich course is to integrate engine
ering education with practical experience, during the 
period of study in order to enable the student to 
~ain experience, insight to industry and self-confi-

. dence. 

Industries should actively participate in this sand
wich training programme. This programme should be 
carried out with the guided supervision and a proper 
evaluation of work done should be made during the 
course of training. The duration of industrial train
ing sbould be at least 12 months, divided into two 
or three convenient parts. .. . 

5.3.7. Placement and Spec-iotiss""n 

Appointment of Standing Manpower Committee 

The present day student unrest is perhaps mostly 
due to unemplovrnent problem in addition to economic 
and sociological problems. The whole task of re
orientation and modernisation of courses will be 
fruitless, unless the diploma holders are givon suitable 
jobs soon after completion of their studies nnd prac
tical training. This is tbe responsibilty of the Gov
ernment. 
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A committee is to be set up to forecast manpower 
requirements in different fields for various industries. 
Such forecast will help the organisation of new 
courses from time to time and also will reduce the 
imbalance of demand and supply of technical power. 

Seteeliot( and Placemelll 
The follOWing factors should be taken into occount 

while recruiting a technician: . 

I. General and academic qua1ification. 

2. Previous practical experie'!ce including 
training. 

3. Capacity to analyse a problem and apply his 
mind constructively. 

4. Ability to read drawings. 

5. Pe.rsonal~ty, knowledge of English, ability and 
meenUlty. . 

and 

6. Behavioural aptitude (of cooperation and 
collaboration with colleagues). 

The first two items may be given 40 per cent 
marks each and rest distributed as required by the 
employer. Assessment of the candichte may be 
made by written tests, practical tests and individual 
and group discussion. Many Inrge organi7ations such 
as Railways, Defence, Post and Telegraphs and 
Publie and Private Sector Companies prefer to re
cruit fresh Diploma holders through written tests and 
i~terviews. Selections are made in a highly competi
tive field and the best t3lents available are reoruited. 
These persons are given two te three years training 
at the end of which they are placed in suitable posi
tions. 

Ptacement and Main/aining Close Contact with Indus
try 

Polytechnic authorities should keep a record having 
the particulars about salary, present status etc. of 
their alumni. Also ther~ should be a get-together of 
past and present students annu3lly to create a bro
therly feeling whkh Dlay help to get information on· 
job particulars for the use of students. The teacher 
i~ .charge of. training arrangem~nts may be asked to 
VISIt the .varIOUS estab~shm~l1ts periodically to collect 
the job 'information for the students in such establisb-
ments. ... 

In fact, asslst~uce in getting .iobs after trainhl~ 
should form part of the work of the poly\echnic and 
there should be continuin! liaison between the poly
technic and industri3l/en)!ineering establishments in 
this respect. f1Jer~ sbould "Iso be more excl"nge 
between industry and teachers who are involved in 
training of technicians. It is important that advi
sorv bodies be formed for all industries so as to tinci
Iitate the exchange Or ideas between the polvtechnic 
institutions and industries. . 



Eml;'iz,IlU'].'JS of Technicia/ls and Ensuring Verticall 
Mubility 

Diploma holders may be started on a minimum wage 
Gf Rs. 250 per month but gradually as they gam morc 
eX:;J~rience and beccme fit to shoulder .rryore respon
sibi;itjcs~ tli.ere will be many opporturutles for pro
motion in po)' and status. They should also .be 
encoura:::ed ru Lnprove their knowledge by prcpar~ng 
for section A and B Examinations of the lnsutu.uon 
of Enoir.ecrs and more opportunities should be given 
b\' (ne industry' to capable and deserving diploma 
holders to irnpr~ve their status. Initially, there may 
be ,S'0:i'jC sen' of antagonism from enginee~ng gra
duatos if di?loma holders are employed ID larlle 
number in big establishments. Tq overcome this 
opposition. some of the jobs at higher levels may be 
,-,served fvr dioloma holders who are capable of 
takin:! up more· respo,?-si~ilities ar.td ,who are s~~ess
ful in joining the InsUtutlon of Engmeer;: (IndIa!. as 
Associate Members instead of directly recrUltmg 
encineering de!!l'ee holders as probationers. Some 
thoue"t sh-ould be given to this ticklish problem early, 
before it eSSU'11es difficult proportions. 

Formai.:on of Association of Technicians 

Associations of Technicians may be organised in 
big cities with the help of professional organisations 
or'- in~titutions and in colla~oration with industria) 
establishments and colleges. Technicians possessing 
requisite diplomas with practical training and expe
rience sbould be requested to join such associations. 
These associations, if established, may conduct meet
ings and conferences and conduct some joint meetings 
with recognised professional societies which will be 
useful for all concerned. 

Facilities for Diploma holders to undergo Degree 
Co/Us," 
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Some good students who were unable to join 
unive~ities for the degree course, are f('reed to join 
poh"echnlc due to circumstan=. Thev would like 
to jn!n degree courses after obtaining their diploma 
from the polytechnics but facilities for them to enter 
the university are few and they are unable to pursue 
tldr studies further. Some of the more ambitious 
~l!dents with first class diploma in civil encineering 
do attend degree courses in the evenin.e:. i.e" after 
re!'Ular hours of work and. a number of them have 
• Ir"d", obtained degrees from the Jadavpur Univer
sitv. Tt is advisable that such facilities sbould be 
expanded so the' the diploma holder. who desire to 
at:auire more k10wled!!e and secure the en2:ineerin~ 
degree mav have the opportunities to do so. 

Ample scope for further studies for diploma 
holders mu,t be dven by setting up evening colleges 
end lJy otber means. 

Rl?crJr-nition of Divloma for Studentship Examil1lJr;r;r..s 
nf tire lnstilulion of Engine/'rs (Tndia) 

ncre are also a few women·s polytechnics h, nnr 
:nllnfrv c()ndur:n~':! courses in architectllral assi'fant
<h'p .;'1 electrical communications. It is learnt from 

.01110 of the diploma holde~s l.hat the diploma granted 
for architectural assistalltshIp IS not recogOised by the 
111>litution oi Engineers (India) for exemption in the 
studentship examination. The. architectural Js,istam
ship course should therefore 00 sUitably revISed so 
that the Institution of Engmeers (India) could recog
nisc this course for exemption in stlldentship examma
tion and the diploma holders in architectural 
~ISslslantship arc enabled to pursue !hcir studies. 

Rejreslier Courses 

For up-dating and improving knowledge and skill, 
refresher courses or evening courses should he started, 
The courses can be given -by the specialists from the 
industry and teachers from Technical Institutions. 

Specialisation 

Specialisation would be meaningless unless a 
technician has acquired a sound basic knowlcgc and 
a thorough practical training as envisaged for a clip
lama holder. Any specialisation, such as production 
engineering. Industrial electronicli etc. should be tal:en 
up only after a person has successfully completed a 
course in Engineering. 

It is desirable that the areas of soecialis:Jtion arc 
properly identified in consultation ,vith industries. 
Specialisation in cases of fertilizer technology oil 
refining and in fields of such specific nature, should 
be undertaken by way of post qcadolllic training to 
suit that particular industry'S needs. 

As far as Textile Machinery manufacturing industry 
is concerned, the fields of specialisa;ion will be: 

1. Operation and Maimenance of modem and 
sophisticated machine tools, 

2. Design and development, 

3. Design and manufacture of jig<;, fixtures ;Jnd 
other production devices, 

4. Process planning and production control, 

5. Inspection lind quality control, and 

6. Erection and servicing of textile machinery. 

Diploma holders who have acquired a sound 
theoretical and practical knowledge during the course 
of s.rudy may not fit in position< required by industry . 
It IS therefore necessary for industries to provide 
postaeademie training to make them to suit their 
needs. 

Broad ho.fed Education Versus Specification 

Jt is possible to introduce specific Llrcas of soc(:iali
sation in the polytechnic curriculum. But one has 
to look into the consequences of these under the 
fJrcvaning administrative and poJitic:!1 s;t up in nur 
country. This type of specialisation has been a !!rcat 
success in Rusr;ia and Germanv. Tn Ru<;sin a thorouC'h 
rtss~ssme!1t of ~he requirement of personnel for the 
V<H1<?U~ In.dusf!"!es under a particular ctltcgory of 
~peelahsalion IS made and a limited number sekcted 



for imparting such a trammg. On the other hand in 
USA, the stress is on broad based education, which 
will give the person the opportunity to join any 
specialised field. Having been equipped with the 
fundament:.!! technical orjcnta(ion, it should be pos
sible for one to learn and spedalise after joining the 
industry. Both thesQ view points have their pros 
an,1 cons. We have to look into this question from 
the assessment figures of tc:.:hnical personnel t tiS 

conducted by the Government of India, roquired under 
various categories, for the fi-;~ year plans have more 
often proved to be completely different from the 
actual situation at various time .. , This is to be attri
buted to the unsound economic conditions, unpredict
able labour situation and r~ccssion in industries. 
Under the present conditions of political set up it 
seems that a broad based education in the polytechnics 
would be preferable as this will be least harmful from 
the point of view of the future career prospects of 
graduating students. Highly specialised personnel if 
denied employment opporton;ties in the!. ;espective 
industries concerned will not be in a position to 
explore avenues of employment elsewhere. 

Limited Specialisation 

Demand for 5ipecialisation is on the increase. Only 
areas of specialisation. whicn will increase the useful 
contribution of the candidate to the organisation 
employing him but not unduly restrict his job oppor
tunities should be introduced. Introduction of other 
specialisations must be based on statistics regarding 
the demand for qualified people in that liue. 

Fields of Specialisation 

Specific or'"'' of specialisat;on may be introduced 
{ike Production Engineering, Commercial practice, 
Safety En~ineering, Maintenance Engineering, Indus
trial Electronics. Buildinl! construction, Process 
Metallurgy, Oil Refining, Fertiliser Technology. Textile 
Processing. Plastks, Standardization etc. This could 
be combined iudiciouslv with definite durations of 
academic learning in polytochnics. 

It would be a~ood idea to introduce short courses 
in hi~hly specialised fields in the polytechnics to 
experienced personnel in the industries. 

The needs for specialisation can be met bv evening 
courses. These also can serve as refresher courses 
to ex.isting technicians. However, these _courses must 
be conducted by specialists, preferably from the 
industry. 

Specialisation for Structural Steel Work 

Fabricating Industry 

Specialisation in any particular field of :he Engineer
ing In.d~stry will help not only the industry but the 
TechmcIan also even from the earlv stag:es of his 
appointment. The fields cover subjects like science 
or metal forming, hydraulic engineering, insrumenta
tion and the like and the specialisation of the techni
cian in that subiect should cover both his technical 
know-how and the skill to perform the task given tn 
l1im. 
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This accomplishment is possible when the student 
learns that subject in particular eveil from the begm
ning of his career in the Polytechnic and at tbe same 
time picks up the field by working in the shop floor 
of any industrial unit. 

A period of four to five years i; c,'nsidered sulficient 
to achieve this objective. During this period Ihe 
student works continuously in an industrial under
taking during the day to pIck up tl:., skill of his tra:!e 
and attends night classes to loam th~ theory .IIlU 
application of the subject. 

This system of education dues awa.' with the post 
academic training by the employer while at the same 
time he knows the applicant intimately as he has 
maintained his (applicant's) records for five years. 

For those who do not seek specialisation. the 
polytechnics can continue to function as it is now 
doing. giving the student courses in all the three 
branches of Engineering, i.e., the CivillStructural, 
the Mechanical and the Electrical with 'Sandwich' 
training so that these technicians can find work or 
employment in the various projects undertaken by tbe 
Central and State Governments under the Five Year 
Plans. Those projects can as well engage tbe Techni
cians during the period of construction when they will 
be called upon to help in the erection and installation 
and for some time maintain the plant and machinery. 

5.3.8. Institution-IiidUSll'y t:ooperatiOD 
The liaison between the industry and the polytech

nics at present is poor. To keep the teaching geared 
to the needs of the industry, a close liaison must be 
established between the polytechnics and the industry. 
The industry must be involved at all stages in the 
following functions, viz.. deciding the courses to be 
offered, framing of the syllabus, arranging: the persons 
from the industries to teach (part-time) and be 
examiners, project and research works etc. 

The degree of participation of the industry in the 
diplom.1l education at all stages beginning from the 
courses to be offered, syllabus, teaching, examinations, 
practical training, etc. should be spelled out clearly 
and the industry must be made to participate, through 
legislation if necessary. Since it is the industry that 
wants technicians with practical orientation. it is 
mainly its responsibility to see that the course is made 
as practical as possible by deputing its experienced 
staff for part-time teaching, by arranging for super
vised sandwich training of 'tudents and polytechnic 
staff, and by examining tl1e students at the end of the 
course. The industrY will be Put to some trouble 
if it releases some of its staif for polytechnic work, 
however, it must bear this responsibility in the interests 
of training. 

Wherever possible representatives from nearby 
industries should visit the technical institutes to deliver 
lectures. lead group discussions. distribute handouts. 
flow diagrams etc. hi other words '!mow-your
industry' must be the motto. This kind of rapoort 
will enable the students to be correctly oriented to 
industrial culture. The talks need not ·he ,'nlv tech
nical; they could and should cover other aspects of 
factory activity namely:-Personnel Administration, 
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Rules and Regulations. Welfare Schemes, Promo
tional Opportunities, Industrial Relations etc. On a 
reciprocal basis opportunities must be provided for 
the teaching staff of the institutes to spend their time 
in industrial establishments to acquire first-hand 
knowledge of the process, machinery and other aspects 
of industrial management. This kind of orientation 
will improve the effectiveness and versatility of the 
tellchers which in tum will improve the quality of their 
teaching. 

Many of the progressive industrial organisations 
have started this kind of rapport with the technical 
and engineering institutes. Their representatives make 
it a point to go round the various institutes, meet the 
staff and students, disseminate company information, 
discuss problems of common interest and in the bar
gain select promising final years students for future 
employment. 

There should be close liaison between technical 
institutes and the industries in drafting the curriculum 
and re-orienting methods of teaching and training. 
The curriculum should be revised once in every 4 or 
5 years keeping in view the technological advances 
made and in accordance with the needs of tM 
industries. 

Spdling out R.sponsibilities and Creation of Machi
nery for ensuring dischariJe 01 RespoIISibilities. 

The responsibility of the Government. the Poly
tec~nic.s .and the industry for th~ bringing up and 
mamtaIDmg the polytechmc educatIOn at a satisfactory 
I:v:~ are not specifically ~efined. Unless the respon
SIbility of the three partIes involved for the curri
culum, staffing, administration. finance etc. are clearly 
de.fined and _ a . suitable machiner~ to see that the,e 
things are carned out properly, is set up, no sil!11ifi-
cant improvement will result. -

5.3.9. Special Needs of some Particular Indumi .. 

Training of Technicians in Ce=nt Industry 
Most of the A.C.C. Factories are situated in out 

of the way places which limit the scope for any worth
while liaison with the technical institutes of the re!!ion. 
The geographical limitation has brought home-the 
compelling necessity of self-reliance in so far as 
training of their technicians is concerned. Therefore, 
the A.C.C. have established full fledged centres for 
the training of their sJalled workers and technician< 
in their own factories with the help of their own 
instructors. This training is' essentiany iob oriented 
covering the important' trades and' -activities COm
monly met with in cement industry. More recently 
tbey bave organised comprehensive training schemes 
extending from 6 to 12 months, for the freshly 
recruited engineering and non-enoincerine: !!raduates 
who will eventually man the middle level r,f factory 
management. This training is partly concentu:11 and 
oartly technic"!. the rentral the~l< being to imoart 
basic knowled2e and skills re.ardinq cement techno
I,!/o/ and modern concepts and techniques of super
VISion and management. 

Cement manUfacture is a continuou!=: -and exactin~ 
Pf'lCC'S involvin. heavy machinery like crushers, 
grinding mills, rotary kilns etc. in a production net-

work of 600 to 2200 tonnes per day. Likewise there 
are other heavy industries manufacturing basic com
modities like steel, fertilizers, sugar, paper etc. each 
signifying a specialisation of its own. In the circum
stances it would neither be -advisable nor possible tor 
the engineering or technical institutes to adopt a 
curriculum which is closely onented towards such 
heavy industries. But what is essential is tlrat these 
institutes should produce diploma holders who have 
basic knowledge of engineering disciplines and the 
skill to apply this knowledge in such engineering and 
process industries. 

Post Academic Training Provid'd in the Structlll'ld 
Steel Work Fabricating Industry 

The selected candidate undergoes a period of train
ing which will last from one to two years at the works 
and from three to four years in the drawing office. He 
should first of alI get acquainted with fbe material. 
handled in his departments and for this purpose be 
spends sometimes at the shop floor whether be is 
chosen to work there itself or at the drawing office. 

After getting the 'feel' at tbe materials, their 
weights, dimensions and other physical properties 
and after actually seeing them b"3lldled, be will be able 
to appreciate wbat effort is involved in processing 
them. This experience is very vital to him tor giving 
oroper instructions to the worker. Actually he should 
be able to apprise the ma!(Ditude of tbe end-product 
in order that he ImIy get the sense of proportions of 
the varidus members and components that go to make 
that product. It is this serise that will help him to 
become a good engineer. His training bere is round
ed off with bis comnletin~ a course of socchlisation 
In any or a combination of a few of tho followlns 
items of work: • - •• ! 

1. Structural sbop: Welding. Assembly etc. 

2. Machine shop and assembly. 

3. Electrical Sbop: Making Panels and Electric 
Wiring etc. 

4. Inspection Wing: Tolerances, workmanship, 
quality control, fini,h etc. 

5. Study of TIgs and F"JXlures for savin!! pro
duction costs and getting quality product. 

6. Work-Study, Time Study etc. 
7. Maintenance of machinery and equipment and 

installatioDS. ' 
8. Study at Erection procedure in each brancb 

of work under Items (1), (2) and (3). 

9. Study of servicing problem •. 

However. before setecting him for appointment at 
the works it is assured amone other thin •• that (a) he 
has the antitude. for that kind of work. (b) he bas 
the reaui,ite bearin~ and phvsical fitness to com
mand the respect from the labour force (r.) he ~. 
"couired the requisite ,kill and know-ho~ ~uring hIS 
training period to P'ive correct instructions to the 
workers and solve .imple problems when they occur. 



When the applicant is selected for working in the 
Ofiice, be IS gJ ven training in anyone or a combllla
lion of some of the tollowing are-as of specialisalJon; 

1. Designing and making detailed drawings. 

2. Estimating-materials, cost etc. 

3. Preparing cutting lists-allotting materials tor 
variOll& works. 

4. Study of various specifications lil<e the l.S.S. 
the B.S.S. the RuSSIan, the Conllnental and 
the American Specilications, Study of vari
ous Acts like the Electricity Act, the fac
tories Act, the Explosives Act, the MIning 
Act etc. etc. the 1<.ul06 or Procedure ana 
Practice, conventions etc. etc. 

S. Study and examination of the variOll& items 
ot purchase, their specifications, quality and 
other physical and chentical properlJes. 

6. Study and examination of tender documents 
and preparing preliminary data tiar ina! 
subntiSilOn ot tenden; etc. 

7. Mainl'aining documents and dockets on the 
various works in progress. 

8. Study of the various items manufactured by 
the Vrtit tor the promollon of sales. 

Training Programmes in Paper Indus/f)I 

One paper manufacturing Ililit provides the follow
ing training programmes: 

1. One programme for the freshly recrrtited 
qualified engineen;. 

2. Another for matriculates. 

Training Programme for Qualified Engineers 

1be objectives of the training programme which 
is of 11 months duration are given below: 

1. To iamiliarise the fresh graduates with the 
pulp aDd paper technology; and industry. 

2. To develop the technical know-how relating 
to the particular 'fields of engineering and 
technology. ' 

3. To give essential information about com
pany's policy, organisation, adntirtistration 

, ,and personnel. 

4. To develop an appreciation of the expanding 
mental urtiverse and to acquaint them with 
the wider world in which to live and work. 

S. To instill a spirit of inquiry and search after 
truth leading to a right attitude towards 
aDd an aptitude for research and work. 

D. To get acquainted with the methods and 
techniques of modern management and to 
develop in the Graduate Engineer Trainees 
(0. E. Ts.) the follOwing qualities in parti-
cu1ar: _ ,." .. 
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Analytical ability and balanced judgement; 

Capacity to solve problems and reach deci
sions in a sound and well organised 
.mannerj 

Vigour of mine and of imagination; 
Ability to work with-and lea~thers; 

Understanding of human behaviour and of 
wcial, political and economic forces; 

Character that assures adherence to high 
principles under stress conditions; 

Ability to keep an open mind and to con
tinue learning on one's own initiative. 

Training Programme for MalTicu/mes 

This programme includes lectures on pulp and 
pal1"r making techniques and fundamentals of plant 
mamtenance. 

The full training programme is of 2 years' duration 
havin.l1; two terms. The first term ia of about 8 
months and the second one is at 16 months duration. 

. The firs~ term consists of refresher courses in phy
SICS, chemJstry and mathematics, engineering drawing 
and English and in the second term, the principle. 
of pulp and paper making are taught. The total num
ber of periods is about 128. 

For the convertience of the participants only three 
periods per week are couducted, each period of Ii 
hours duration. The training programme is conduct
ed by experienced officers of the company, both from 
process side and from the engineering departments. 
Tests are also conducted at certain intervals to assess 
the progress of trainees. 

Technician Training Required for Thermal Power 
Sta/ions whether Polytechnics can run these courses 

During the fourth five year plan the power gene
raring capacity in the country is proposed to be 
increased from ten to twenty two million k W of 
which seven million kW will be thermal power. The 
modern thermal power station which utilises large 
urtits operating on high steaD! parameters is a com
plex arrangement of equipment involving various 
~pecialised fields of mechartical, electrica\ electro
rtie, control and instrumentation engineering, and 
water chentistry. The risk involved in maloperation 
is very great as the equipment in the station is very 
complicated and costly. This cal1s for properly 
trained personnel for the operation and maintenance 
of thermal power stations. It is no longer possible 
to meet these demands for skilled personnel from 
existing reserves and it is necessary to resort to • 
comprehensive scheme to train up thermal station 
personnel particul.arlv in view of the high degree of 
sophistication involved in the varioUs fields of engi
neerin~ associated with the desigoing of modern 
themllil stations. 



In the context of rapid expansion of thermal 
power generation during the next five years it is 
estimated that about 14,400 operation and mainten
ance personnel in the following categories will be 
required for staffing the additional thermal power: 

Skilled personnel Nos. 

Senior Engineers 280 

Junior Engineers 1310 

Subordinate Staff (Operators & maintenance 
technicians) 4230 

Other Staff: Attendants . 8SSo 

TOTAL 14370 

At present Training Institutes at Delhi, Durgapur 
and Neyveli, provide one year's special training for 
diploma holders to make them suitable for taking 
up responsibilities as technicians. They account for 
a total in-take of about 190 candidates. This is not 
enough to meet the requirements. 

The courses provided at Durgapur are for: 

ta) Electric'!l Operator, 
(b) Electiical Maintenance StatI, 
(c) Mechanical Operator, and 
(d) Mechanical Mainteuance StatIo 

Candidates with diploma in electrical or mecha
nical engineering or with degree in science are ad
mitted to these courses. C:Uldidates shOUld be spon
sored by· their employers. . Preference is given to 
candidates with at least one year's experience in 
steam power plant operation. 

The Central Water and Power Commission there
fore states: 

~In this context, it is felt that the programmes 
of training being imparted to Technicians 
at the Training Institutes will be consider
ably benefited if the present course of edu
cation and trainiug at the Polytechnic level 
in the concerned :ield of engineering are so 
oriented as to ;:over a good part of curri
culum (both theory and practical training) 
laid down in the Training Institutes such as 
Durgapur run by the Central Water and 
Power Commission~'. 

Meetin/( Technicians needs fOr the Vegetable Oil 
Industry-whether Polytechnics can train them. 

The Vegetable Oil Industry eslimates that it may 
require 50 trained persons every year. The Vanas
pathi factories in the West and North zones may re
quire such personnel. With reference to the nature 
a( the jobs entrusted to them they ra!lge from higher 
level process operators to technicians. 

Currently these positions are filled by personnel 
who have started as workmen in the plant and become 
operators on the basis of job knowledge and experi
ence gained in the plant itself. The promotion 
potential of this group is obviously limited especially 
when no rigid educational standards are prescribed 
at the stage of initial recruitment. Such was the case 
in most of the industries till very recently. Quite a 
few progressive employers have sought to overcome 
this difficulty by ditIerent forms of apprenticeship 
schemes of their OWD. The common feature of these 
schemes is the recruitment of young intelligent 
matriculates and training them for a period of tltrec 
to five years to take up positions as plant operators 
who have potential to be promoted as technical super
visors. Polytechnics can usefully take up the respon
sibility of meeting this specific need. 

Special practical oriented training in specific pro
cess industries can be made part of the polytechnic 
curricula perhaps in the final year. Training should 
include laboratory tests relating to the specific indus
try. In the case of vegetable oil industry, the curri
culum should include tests of raw oils, process mate
rials and finished products such as edible oils and 
vanaspathi, and plant operations such as neutralisa
tion, bleaching, hardening and deodorisation. Since 
soap making often forms an integral part of the 
vegetable oil industry, general aspects of soap manu
"facture should also be ,included in the syllabus. The 
training of personnel who are eventually to be ~b
sorbed in an industry will not be complete till th~y 
acquire some practical. experience in the concerned 
industry. Sandwich courses will play an important 
role in this respect. Students can spend one or two 
spells of eight to twelve weeks in an industrial esta
blishment before they are awarded their final dio
lomas. The later during their courses they und ... ·go 
this practical training, the better equipped will they 
b. to derive the best out of it. Industrial establish
ments in which the young trainees will be placed 
should be given an opportunity to interview them 
before placement. This will ensure a commitmcnt 
on the part of the establish,aent to provide proper 
facilities and supervision for the training of the stu
dents. The students will not be left to their OWD re
sources, which is often the case when students are 
placed for training ,in indust,ial establishments and 
such placements are accepted for no more than 
reasons of public relations. 

Further, the suggested I'ro::edure will provide an 
opportunity for the establishments to fit the training 
of the student trainoes in their plans for future re
cruitment and thus the prospects of employment of 
the trainees in the establishment in which they under
go training will be considerably enhanced. Promot
ing the employment potential of the students of any 
educational programme is an essential prerequisite 
of its eventual success. 

Specitll Diploma Course in Agricultural Engineering 

The need has been expressed for a separate dip
loma course in Agricultural Enginering in order 



to supply technicians who would be useful to under
take repairs and maintenance of tractors and other 
Agricultural Macbinery, and 1D irrigation and soil 
conservation work. The University of Agricultural 
Science, Bangalore has started an ,institution at Rai
chur for conducting a diploma course in Agricultur21 
Engineering. 

It is estimated that about 400 Agricultural Engi
neering Technicians will be required annually during 
the Fourth Five Year Plan period. Another view 
expressed is that :I separate diploma course in Agri
cultural Engineering is not necessary and that it is 
enough if students taking the Diploma course in 
Mechanical Engmccring are made to specialise in 
Agricultural Engineering during the final year of the 
course. 

Unsuitability of Diploma Holders for Employment as 
Technicians in the Aeronantics Industry 

Diploma holders fill in an im'p'ortant gap between 
the workers and managers in industry generally. In 
HAL, this interface is termed the 'Asst. Supervisors 
level'. At the shop level, the Assistant Supervisor is 
required to directly advise the workers both in the 
technical and human relations area. The technical 
component of this work may not be intellectual but 
is highly specialised in the manual tasks. Unless a 
diploma holder is trained intensively for two to three 
years, he will not be able to achieve the required 
proficiency in-this fieliI. As'for the human relations 
component, it will be difficult to train diploma hold-

ers to manage highly sld1Ied groups of workers and 
administer them effectively. These are two reasons 
which militate against the employment of diploma 
holders as technicians. A third and a more critical 
reason is that the management does not have a free 
hand in employing fresh Diploma Holders to vacan
cies of Assistant SuperVIsors as and when they arise. 
This is so because the Unions are directly involved 
in such a decision and will be loath to deny their 
members of the only chance of promotion above 
workers' level which they now possess exclusively. 

5.3.9. Future Need. 

Manpower requirements of Technicians 

The following estimates have been received of 
technician requirements during the founh plan 
period: 

For Five Years 

Manmade fibre indu.try 4000 

Vegetable Oil indUstry 250 

Cement industry . No new units 

Thermal Power Stations "04.000* 

-includes operators,. Separate fiiures for technicians 
are lIot available. 

Estimates have not been receive.i from other industries. 
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6. LIMITATIONS OF THE SURVEY 

For purposes of valid statistical interpretation of 
any data, it is necessary that the data is gathered 
from a fair size representative sample of the 'uni
verse' on which the study is made. Where necessary, 
the 'universe' may also bo stratified so that a fair 
representative sample is drawn from each stratum 
or layer comprising the universe. 

In the present survey, certain 'experts' were se
lected for each field of industry and the number of 
units or companies to be studied was left entirely to 
their choice. The principle of objectivity cannot 
therefore be totally presumed in this case. For thi. 
reason it would not be correct to claim substantial 
validity to the statistical data gathered during the 
survey which was more in the nature of a qualitative 
assessment of the present situation. Subject to this 
limitation, an attempt has been made to analyse the 
data on employment of technical personnel. in the 
hope that the results may give some idea of the 
situation. 

7. NEED FOR A CONTINUOUS INDUSTRIAL 
SURVEY 

With the rapid advances in Science and Techno
logy, there are vasf changes in the methods of Indus
trial production. This in turn calls for the Indus
trial Activity in all its spheres to be adjusted periodi
cally to suit the immediate needs. shedding off of 
obsolete metnods and processes and switching over 
to the current methods with minimum delay. To 
make this continuous adjiiStment. which has become 
a must now-a-days, more effectively. a scientific job 
analysis of the variou~-\vorks at present handled by 
the technicians in the industry, should be done conti
Jiu~usly. 

For each industry, job descriptions should be laid 
out for the various works done bv Technicians sucb 
as design and development, erection and commis
sioning of equipment and structures, drawing and 
estimating, operating, maintaining and repairing 
machinery, process control, production supervision. 
inspection of raw materials, process material and 
finished rJroducts, work - study, assemblv. testing. 
sales or'" nising and customer services. This should 
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be continuously done. It Is understood that the All 
India Manufacturers Association is baving proposals 
to initiate such a Project Survey in the manufactur
ing industries with the collaboration of the Ford 
Foundotion_ This Project Survey which is proposed 
to be undertaken with the technical cooperation of 
NITIE should be thorough and continuous, covering 
all industries and all jobs normally handled by the 
technicians. The findings of such a survey should 
be made available to POlytechnic-curriculum-making
bodies. for making the necessary additions. deletions 
or changes in the course-content of the various sub
jects taught. 

Work of this nature should not be treated as 
one-time casual affair but should be part of a conti
nuous organised work, -wbich should preferably be 
entrusted to a respol!sible Standing Committee. 
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APPENDIX-V(B) 

REPORT OF JOB ANALYSIS SURVEY OF 
INDUSTRIES DONE BY TECHNICAL 
TEACHERS' TRAINING INSTITUTE, 

CALCUTTA. 

A sample job analysis survey of industries was 
carried out at: 

(1) Cbief Mechanical Engineer's Workshop, Cal
cutta Port Commissioners. 

(2) Indian Cable Co. Works, Tatanagar. 

The analysis was carried out with a view to obtaining 
information pertaining to re-organization and deve
lopment of curriculum for education and training of 
technicians. The details of information obtained are 
given at Tables I, IIA, 1m, nc, and lID. 

From this information certain important conclu
sions emerge regarding education and training of 
technicians, not withstanding the fact that the survey 
conducted was of the nature of a pilot study. The 
summary findings of the survey are as follows: 

(I) The conventional fields of engineering viz., 
Civil, Mechanical, Electrical etc. for educational pur
poses need to be diversified into different technician 
specialities, l!.g. Mecbanical-Production, Mechani
cal-Maintenance, Electrical-Production, E1ectrical
Maintenance, Civil-Construction and maintenance, 
etc. 

The requirements of such diversification of techni
cian specialities will, however, have to be determined 
by similar type of job analysis surveys conducted in 
a large group of industrial establishments. 

(2) The prominent job titles/positions on which 
tecbnician ~ork are: Forem.an, Supervisor, Charge
ban~, Plannm!!. Chaser, DeSIgn Draftsman, Technical 
ASSIStant, Quality Control Inspector, Estimator Lift 
Inspector, Meter Tester, Diesel Supervisor, Ship~gbt 
etc. I ~ ,-, - I 

(3) The educational quali.fications of· tecbnicians 
in position are under: 

(a) MatricUlate with apprenticeship training or on 1 
the job experience . . . . J 

(b) B. Sc with aunrcnticeship training or on the 
job experience 

(c) Diploma in Engi leering 1 50--6.,01" 
(d) Degree in Engineering J Negligible % age 

( 4) The ratio of Engineer Technician varies from 
1 : 6 to 1 : 8 and that of Technician : Craftsman 
1 : 7 to 1 : 20. 

(5) The duties/tasks performed by the technician 
are as under: 

(a) Most of the technicians perform supervi
sory jobs of getting production 'l:Irougb 
craftsmen. 

(b) The technician .ioes not perform the 
skilled job during his normal day to day 
activities, but be IS required to demonstrate 
the performance of skilled job to the crafts
man under bim as and when necessary. 

(c) A technician must have ability to plan, or
ganise and control the activities of the sec
tion under bim. 

(d) The technician sbould have ability to com
municate effectively with the engineer on 
one band and craftsman on the other. 

(6)(i) For the performance of his duties/tasks, 
technician must have theoretical knowledge of mate
rials, equipment, and tools used. This should find a 

'place in bis curriculum of studies and training. 

(ii) A technician muot possess a detailed know
ledge of the various parts of tools and equipment and 
their operations. This requires that in bis curricu
lum for education and training be must be given prac
tice in dismantling and assembling of equipment. 

(iii) The technician should have practical skiU in 
engineerin~ measurements. This requires a provis;)n 
for a course on metrology. 

(iv) Most of the technicians do not work on a 
drawing board, but must be able to read Blue Print/ 
Tecbnical drawings and make good sketches of 
machine parts and layout of processes. This re
quires emphasis On the course work on reading of 
Blue Prints and sketcbing. 

(v) A tecbnician must have a sound knowledge of 
maintenarice of equipment. This involves the know
ledge of trouble shooting, wear and tear of machine, 
erection, operation and macbine repairs. This could 
best be imparted during the in-'plant !rainin!! organis
ed at the industries while the theoretical principles 
behind maintenance sbould be taught during the 
institution training. The theoretical training must 
include the principles of preventive maintenance. 

(vi) A tecbnician should possess a sound know
ledge and practice of supervisory techniques. Thl. 
involves study of suob subjects as: 

(a) Human relatiOns, (b) Cominunication. (e) 
Accountancy/Cost economiC!< (d) Work 
study, etc. 

(7) Overall review of the duties/tasks, know
ledge, skills and responsibilities technicians ;ndicates 
that whereas certain knowledge and skills could be 
imparted during institutional training. Certain speci
fic knowledge and skills which vary from ;ndustry, 
could only be suitably imparted during in-plant/indus
trial/appreticeship training. It is necessary that 
technician education must have the component of 
industrial traininl! along with institutional trainin/! 
for complete development of technician to suit varie~ 
requirements of U"I'Lmial jobs. -
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TECHNICAL TEACHERS' TRAINING INSTITUTE, CALCUTTA 
Job Analysis 

Name of Indu.try INDIAN CABLE CO. LTD, TATANAGAR: 
TABLE r 

(Survev conducted by 
S.S. Panjwani) 

Aa analysis of I. the main subiect/areas of engineering in which technicians work. 
2. 
~. 

•• 

the manner of R'foupimt of the technician !lpecialities for their educational development. 
the iob-titlcslpositions of technician~ in different engineering enterpriseR. 
the number of technicians required in any branch of engineering activity as ratio of Technician : En,meer 
and Craftsmen: Technician. 

I'iled or Enn Activity Function/Technician areas of Technician Titles! Numbers Ratio 
work positions E T C T:E C:E C:T 

I. MECHANICAL I. PRODUC- (i') Production plannina-
TION 

FOREMAN 15 109 1041 7'1 9'6 

(il) Rod rollina CHASER-Plannina 

(iii) Wire drawing & strandin~. 

(iv) Wire enamelling and wiD· 
ding, 

(v) PVC or paDet insulation 
Power Cables, 

(01') PVC or rubber insulll-
tion General Cabl .. MATERIAL HAND-

LING 

(viI) Cable drums & ease, 

(viii) Raw material Stores & 
movement. 

2. MAIN- ei) Design & DrawinJ: DESIGN DRAUGHTS-
TENANCE MAN 

(is) Mechanical Plant Equip-
ment& Tools majnten-

FOREMAN. CHARGE-
HAND 

ance includin& Forge & 
Smithy 

C .... ,' Proiect development STORE-KEEPER S 33 127 6'6 3" 

(iu) EnaineerinJr Stores --
1I. ELECTRICAL 1. PRODUC· (r') Product standardisation, TECHNICAL ASSISTANT, 3 21 32 7 t.~ 

m. CIVIL 

IV. METALLUR
GY· 

V. TECHNICAL 
CHEMISTRY 

TIOl'>! 

•. MAIN
TENANCE 

MAINTE
NANCE 

(iI1 T .. ting & Quality 
Control, 

(iii) Worl:. A=UDts/ 
cost estimation. 

(.1 Electrieal Plant EquiD-
, ment &: Tools maintenan

ce including Gas &: Water 
. Plant 

Civil construction & Mainte
nance of worles includinlt 
Machinery foundations. 

PRODUC- Process development 
TION 

TESTER, 
Q.C. INSPECTOR, 

CHECKER 

ESTIMATOR 

FOREMAN, 
CHARGEHAND 
INSTRUMENT 
MECHANIC 

FOREMAN 

METALLURGIST 

PRODUC- (i) Product development, CHEMIST 
TION 

(ii) Laboratory testing of 
raw & finished materials 

TOTAL (Entire Factory) 

--------~---------

1 13 13 3.8 

I 2 20 2 10 

2 1 o O.S o 

2 12 7 6 0'6 

29 191 I271 6'6 
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TECHNICAL TEACHERS' TRAINING INSTITUTE, CALCUTTA 
Job Analysis 

TABLB II A 
A. Analysis of I the cluster of skills and responsibilities. of technicians in different engineering 

activities (Survey conducted 
S.S. Panjwani) 

by 
2. the knowledge, skills and attitudes/responsibilities required 

of technicians for development of teaching/training curriculum. 

Name of Industry-INDIAN CABLE CO. LTD. TATANAGAR 

field of Engg. Mechanical Activity-Production: Functions-Production planning, Rod rolling, wire 
drawing & strading. wire enameling and winding 
PVC: or paper insulotion Po\,er cables manufacture 
PVC or rubber insulation General Cables manufacture 

cable drums and cases, Raw materials stores, &. 
movement: 

Techdcian Titles-Foreman. Chaser, Planning, 
Chargehand, Materials Handling Officer. 

Job content!I"asks (OusteT of sltills and responsibilities) 

I. To calculate machine loading 

2. Post the machine Wlth order 

3. Calculate the surplus machine capacity 
4- Co-ordinate with different departments to make 

use of available capacities. 
s. Chalk out the monthly production -plan break:, 

the monthly plan to daily sebeduJe 

6. Check raw materials position and uniform stores 

7. Chase & ~tain production schedules 

Materials, Equipment 

and 
Tools used. 

I. Getting production-Plan co-ordinate and control 
production activities . 

9. Allocation of work to men & machines 

10 Maintaining worker discipline. 

~ I Materials quality control 

Materials, Equipment & Tools used knowledge, skills 
and responsibilities 

Copper and Aluminium conductors, strip and wires : 
Steel and C.I. Strips: Paper, cotton. doth, Hessian 
insulations, enamelling compounds, impregenating 
compounds, rubber, lead, PVC compounding ma_ 
terials, different types of woods!timbers, Calculating 
machines_ Hand ; Electric and Electronic operated ; 
Slide-Rule Rod Mill, Weighing Machines, Winding 
machines, wire dies, Drying Oven, stranding 
machine, raper cutting machine, laying up mlc, 
impregnating Plant, striping m/e, armouring 
m/e. Lead Press, Wood working machines Drilline 

Routing, GrOOving, Planning Band Saws, Auto
vehicles, Micrometer Pyrometer, Thermocou_ 
ple, Wire Gauges, Weighing Scales, Diamter 
type. Pressure Gauges, Vaccum Gauges Tempera-
ture_ recorder,. Carpenter's Tools. 

12. Motivating workers-explaining Company Policy KnOWledge & Skills Shop calculations, Cable specifications, Machine 
.~. specifi;cations. a.nd cap~cities, process operations, 

13. Grant ofleave to worken 

14-- Laying down promotional policies for wo~k~~ : .. 

1$. Training of workers 

11. .Minimise scrap and waste 

J 8 Product development 

19 Maintaining production' records report..s 

20. Requisitioning of materials & Tools 

21. To supervise production and check various 
operations involved in manufactUre of covered 
conductors as per specifications 

22. To supervise operation and maintenance of dryinC 
oven 

23. Operation of Fire extinguishing equipment 

2.4- To supervise production and operation of stranding 
machines paper cutting machines, .laying up . 
machines. impregnating Plant, StnPlDg machme, 
armouriDg mle & lead press 

25. Check the quality of pro?uctio~ e.g., size, !hape, 
length lay depth/dia. UlSUlauon etc., dunni 
and af= processmg. 

Machme loadIng, Producnon schedule, operational 
working of Rod Mill, wear and tear of machine pam 
working of Rod MiU, wear and tear of 
specifications of finished products, Mechanical hand 
tools, Labour control, Production control, selection 
of dies. defects in dies, Quality control of products 
stores indenting proved uses, preparation ofproduc: 

· tion records, dates and charts, lubrication of machines 
machine speeds, converstion, tables, specificatioz{ 
and construction of paper and cotton insulated con
ductOl'S, care of tools and raw materials, Measure-

· menu, Maintenance of Gauges, equipment etc. 
sizes ·and grades of wires, weights--conversion tables' 
Drying oven-operation and maintenance. testing of' 
wi.re!!' ~aste cont!ol, House-keeping Leadership 
DlsCipline, Motlvaton of workers, calculation of 
diameters, production quantities, construction! 
op~ational d.etails of ,!,arioUB production m/es. 

· settlJlgofmachmes for different operations, manu
facruring process cycle/sequence of operations 
supervision of operators, preparation of accident 
reports, different types of cables--countJ ends of 
cotton and jute, size of the conductor or core types 
of different cables and strand processes, lay ch~rts of 
aU machin~s, finish of ca~les, Bunch and Strand of 
cables, vanous types of sizes of tapes, various grades 
of insulation, lay tension of rubber, over conductors 
quality and plasticity ~f .rubber, ~xtruding techniques: 
cure time for ~lcanlZlng, cunng cycle Different 
types of wood-care, inspection, storag~ and cost. 
Cable drum manufacturing operations and prOCess. 
Carpenter's tools, types, care and maintenance 
Wood workina: machies working/operation principle. 



iop 
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Job content;Tasks \Cluster of skills and responsi
b lities) 

26. To check lubrication of machines Knowledge &: Skills 

27. To check safety guard of machines 

29. To check dies of machines 

29. To check vacuum pumps 

30 To check steam supply 

31. To supervise coiling machines, production of 
thennoplastic covered cables, braiding, stranding 
machines, lapping machines, taps cutting machines 
taping machines, core printing machines, cable Ex
truders, rubber slitting machines, rubber and 
paper printing machines. . 

32. To arrange (cstinK of cables. 

33 To arrange repair of equipment undtr breakdown 

34. To label and despatch materials produced .. 

35. To arrange to ch~ rubber for quality and plas
o ticit)' 

36. To check machine running condition, wear and 
tear. . 

37. To arrange tools, stoX'es and distribute among 
workers . 

38. To read dnlm shop costing memo sent by Esti
mator 

39. To supervise the carpenters and manufacturing 
operations for pioduction of ca1?le drums and cases 

40 Maintenance of sectional records and reports etc. 

41. Allocation of vehicles to various departments. 

42. Programming and distribution of wires and Seml
processed cables. 

43. To ensure correct weighment of materials 

. 44. Arrangement movement of raw materials, 
processed products drums etc. 

Work conditions & 
Responsibilities 

SemI-

45. To report on the running condition of the vehic
les and its utilisation. 

Materials, Equipment and Tools used knowledec, ski! 
and responsibilities 

wood working operations, planning (ormanu(actUre; 
Operation and maintenance of Auto-vehicles, sound 
knowledge of trouble shooting, repair -and main
tenanCe of Auto-vehicles, Materials handline equip
ment for loading and unloading. 

Skill, in: Use of calculating machines and slide-rule, 
Rod Mill operations, Change of rolls, scttina 
Grooves, checking section of rods at different stages 
of manufaccure, wire mill operation-selectioD of dies, 
guide worken on machine operations i To check 
gauges of wires and isulation materials. To conduct 
tests on wires, to operate and maintain drying oven. 

To read Micrometer. to weigh, to set gear mechanism 
set strands, rectify, defects, to read vaccwn gauge, tem
perature Recorder, Ability to perform/demonstrate 
cable manufacrureing operations on various production 
machines, to check dimensions of care and insulated 
conductors, Measurements on wood work, Trouble 
shooting of Auno-vehicles. 

Work in office, shop floor, in shits, warn1. temperature 
near the furnace, abnormal noise of the Mill, loadin& 
yard and Railway siding. Provided with table & 

chair. . There are hazards of fire, burns from Iteam 
& hot compounds, falling of materials Gets general 
supervision from Engineer and directly 8upcnrises 
the work of Craftsman under him. 



TECHNICAL TEACHERS' TRAINING INSTITUTE. CALCUTTA 

TABLE 11 B Job Analyst, 

Name of Industry INDIAN CABLE Co. LTD., TATANAGAR. 
Field of Engg: Mechanical: Activity : Maintenance. 

Teehnic:ian Titles: Design Draughtsman, Foreman, Chargeheld. Storekeeper 
(Survey conducted by 
8.S. PANIWANI 

Punctions-besiA1l 
& Drawing Mech. 
Plant Equipment 
and Tool main" 
tenance inc1udinl 
Pore &: Smithy-, 

An Analysis of: 
.Project development 
Engineering Stores 

I. the clu'ter ofskiHs and responsibilities of t<Cbnlcian. 
in different engineering activities. . 

2. the knowledge, skills and attitude/responsibilitIes 
required of technicians for development feachinel 
training curriculum. 

Job Content Tasks (Cluster ofskiUs and responsi
bilities) 

I. Calculations in designing mlc parts. 

2. Sketching of machine parts. 

3. Drawing of machine parts. 

.. Checking of drawings. 

s. Preparation of weeI:Iy duty list for aU_OR of 

workers to different sections. 

,. Allotment of wort to different workers. 

7. Estimation of time of repairs. 

S. Su~ and gui~e the .kiUed workers in "'P
aumS, overhauling, general and p.reventiTe 
maintenance of Plant and Production m/cs. 

,. Arrange tools, Spare pam and raw materials. 

10. Maintain discipline among workers. I 
II. Prevention of accidents. 

Materials, Equipment and Tools used: Kna.wledle 
skiUs and Responsibilities. l~ . : 

Materials EquiPment Pencil, drawing piper sketch pad, Eraser, drawinc 
&: Tools used ink, COtton jute, oils, grease, clearing compound., 

Drafting m!c. Drawing mlc. Drawing Instruments, 
Gear, paper slitters, Mould boxes, Dics, Cores, 
Hubs &: sprockets, Winding drums, Air COmpressors 
vulcaniser, Breading m/C tztension press saoll, 
speed varietor, Travenescrew, Tinning bath.Flaker, 
stranding & Punching mlcl Twining mlc Tappin, 
Head, CapStan Rnd drive mechanism Electric Hoist, 
Hopper, Ducting Air filtration plant, Wire drawin, 
mIa, stranding & armouring mia, enameling mfc,· 
Extruders, Power presses, Rolling Mill, oil fired 
furnaces, steam BoiJen, centrifugal pumps, Gear 
Pump" Rubber mixing and calendering: mfa, 
laying up and insulation m/c winding mfe reeline: 
mlc overhead cranes, hoistl and chain blocks, Machine 
Tools-milling, Turning, Grinding, Shap!Dg and 
drilling. Power hammen, shearing and Punchine: 
m/c Wood working mlc Cores and dies for cable 
extension. laps for fire drawing dies, Rod mile 
guides, Power driven Hacksaw, Weighing machines, 
Set Squares, Foot-nile, Protector, slide Rule, 
caIipcn, Micrometers, Vernien, Angle Protector 
levels, Gauges, Hand Tools, Thread Gau,es, 

12. Preparation of daily report of repair/work done. 

13. Planning and Preparation for scheduled 
and preventive maintenance. 

14- Guidctll and supervises the stilled wotkers on 
jobs involving machining of, spares, turning 
grinding, shaping drilling etc. ' 

1$. Allotment of wort on various machine in rna .. 
c:bine shop. 

16. Cheeb the machine operation in the ~ 
ahop. 

17. Guides the c:raftamen in shop aleutalion. 

I B.. Maintenance of steamIi.nea:, water lines, gas 
linea and compressed air linea. 

19. Fabrication of eutrdl, conn, stands etc. 

10. Maintenance of light fum ..... 

11. SuperviJion of Black Smithy, MouIdiD, wel
ding and Hoot Treatment jobs. 

a2. Supervision of Gal Generator. 



'Job Content/Tasks (Cluster orskiUs and Iespon
sibilitics) 
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Materials, Equipment & Tools uSed: Knowledge, 
skills and responsibilities 

------------_. __ .•..... _--------------
23. Supervision of manufacture of Bolts &: Washers 

24. Maintenance of overhead. cranes' 

25. Direct Supervision of lubrication of entire 
plant, and equipment.' 

26. Mamtcnance of weighing machines and mea .. 
aunng instruments. 

27. Periodical checking of weighing m/c and 
measuring instruments. I 

28. Checking of! important stores and spares. 

29. Testing or Pressure vessels, Hoists, Chain 
Blocks, over head crBnCs etc •• 

30. Study ofm/c. installation drawings.' 

31. Planning for installation of now 1 machines. 

32. Checking of mle parts/according to specifications. 

33. Preparation for foundation of machines. 

34. Alignment and levelJingormaehines. .-, 
3S. Fabrication ofm/c parts for instalh.tion work. 

36. Control of skiUed and unskiUed worken 

37. Indenting of materials from stores.' 

38. Trial running of m/c after installatin. 

39. Selectfon ond preparation of specifications of 
stores moterials. 

40. Inspection of stores for correct quality and 
specifications. • 

40. Inspection of stores for correct quality speci
fications. 

41. Stocking and issue of precisIon tools, Ball 
bearings and painting code numbers. 

42. Stockin~ of materials in proper lines, tagging 
ond palnting code numbers. 

r 43. Standardisation" codification ofstoresma'-:" 
,,: terials. " 

44. Asslst-in auditing of stores.~" 

Knowledge and skills Feeler gauges, Electric Megger, Thermometer, Measu
ring taps. 
IPrinciples of design of machine elements, stresses 
in materials Bnd machine parts, ThermodYnamics, 
Elementary mathematics, Trigonometry, Geometry, 
Solid Geometry, Algebra, calculus, Co-ordinate 
Geometry, Strength of materials, Applied Mechanics, 
Metallurgy, Properties of materials, Fluid Mechanics. 
Meteorology, Indian Standard and British Standard 
'Specifications, Preventive and Schedule Maintenance 
Factory Regulations, Labour laws, Fittig and assem ... 
bling of madne parts, Lubrication of machines, 
Principles and I systems of lubrication, lubricants 
Grease, oils, Lubicatingequipment, Machinery operati-· 
ons, Hand Power tools, Measuring Instruments, Blue 
Print reading, sketChing, Jigs and fictures, Tools & 
IQstruments, Workshop calculations, Estimations 
and operations planoin Pipe lines & fittings, Plum'" 
bering, Welding, Forging, Blacksmithy equipment, 

Tools & operations, Heat treatment, Shearing and 
Punching m!C operations, alignment of crane rails 
Testing of pressure vessels and lines, Safety regulations 
Weights and measures Act, Leadership House.. 
keeping, Principles of Supervision. Communications 
and Co-ordination, testing of hoists, Materials ins-
peerion, working Principles of different production, 
m!c sequence of fitting diff. mJe parts, checking 
of machine parts to specifications, alignment and leve
lling, Founcation of Illachines, Fabrication of m/c 
parts, Materials handling equipment, Safety equip-

ment, Precision tools. 

Sketching of machine parts, tasking dimensions from 
mlc parts, laying of drawing, drawing, Fitting and 
assembling of mle parts. 



Job Cootents Tasks (Cluster of skills and responsi
, ponsibilities) 
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Material" Equipment and Tool. used: Knowiedge, .kiIl, & responsibilities. 

4S. Preparation oestores indents for procurement. Work conditions & 
mponsibilities 

46. ,Maintenance of stores records daily receipt 
books G. R. R.. indents. purchase orders 

47. Requimnent of stores whose stocks fall 
below minimumllevcl. L 

Work in drawing office, Shop fioor and Office, are provided 
with table and chair, work in shifts; work m noisry 
atmosphere on the shops; receive general supervision 
from Engineer ; responsible for direct supervision 
of ,killed and unskiUed workers by dose guidance 
demonstration of jobs done by workers. Respon" 
sible for getting work done from workers motivating 
workers, responsible for reporting to Engineer the 
wori< done in the Section. 
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- _CHNlCAL TEACHER&' TRAINING INS'l11 V'lE, CALCL1'rA 

Job AnaI.sI. 
TABU II(C) 

An analysb of : t. the ~luste.r.:of ski!.!s .8!1d respoDsibilities oftcchnician8Jn:differcnt~ (Survey conducted by 
cngmcenng actiVloee. S. S. Panjwani) 

2. the knowledge skills and attitudes/responsibilities required of technicians for 

development of ,eac:hinllilnlining cuniculum. 

Name of Industry: INDIAN CABLE Co. L1D., TATANAGAR. _ 
Field of Engg.-Electrical: Activit}-Production: FunctioD!_Product standardisation, Testing and Qua-

Tccbnicisna Titlce-Tcchnjcal Assistant, Tester,:. Q.c. ID&pcctor, 
lity Control, Cost Estimation. 

Job Contcnt{rasks (Cluster of skill a Bnd responsi
,ibilitie.). 

Q. Co Chetcu, Estimator. 

Materials. Equipment & Tool. used : Knowledge, 
.kills and responsibilities. 

.... Standardisation of cable products and c:ablc MaterialsJ Equip .. ~ 
~. _ design. - ment and Tools 

11~'!d. 

Paper Pencil, Graph paper, sJide rule, knife, H. V 
Control Panels, Insulation Testers and Meggars 
I resistance Measurement Bridges. Measuring Ins-

2. Preparation of manufacturing instructioDs .. fOl 
cable of s pecial desi~. 

3. Technical correspondencej.with customers 
on able pcrformanccoJ. 

4. To conduct electric:aJ tests on cables •• 

s. To check the test results with specifications. 

6. Fault location and detection of cables. 

7. To issue necessary test certificates •• 

8. To handle external inspection agencies.g J 
9. Perform electrical tests for development work. 

10. To follow the production process and compare 
__ with process instructions/operation for quality 

I-. control. 
II. Record the data regarding the quality of pro-

duCll. ~ 

l truments •. Ammeters, Voltmeters, Pyrometers, H .. 
V. Schering Bridge. Physica.I Balance, Micrometer, 
Measuring tape, diameter measurement tapes, 
Hacksaw, foot rule, scales, calipers. 

Specifications of wires and cables, Properties of raw 
materials used. in cable industry. Test standards for 
cables, Principles of Electricity, construction and func-

1. tioning of electrical instruments and equipment, 
Mathematical Tables, Trigonometric Tables, Fun

__ ...aeotal of ElectroniCS, Cable production processes, 
lKnowledge and SkillsJ process specifications, Basic science of materials, 

required. • Graphical representation of data, distribution curves 
and deviation, knowledge of materials like Copper, 
Aluminium, Cadmium, tin, Plastic, rubber etc:, 
I. S. S. and B. S. S. Standards, Test c:aJculations, 
Cost economics accounting procedure, Calibration 
oftest ,equipment, accounting procedure, Calibration of 

l test equipment,layingout of equipment for tests, Read
ing of equipment and instruments listed above, Micr()... 

l meter measurements, use of dectrica1 measwing instru
ments. 

12. Advise production &talI on any deviations EL Knowledge & Skill. 
found and advise rectification. required. 

Specifications of wires and:-cablcs,"i Properties of raw 
materials used in cable industry,.... Test standards 

for cables, Principles of Electricity, construction and 
functioning of elect:rica.l instruments and equipment. 
Mathematical Tables, Trigonomettic Tables, Fun
damentalof ElectroniCS, Cable production processess~ 
process specifications, Basic science of materials, 
Graphical representation of data, distribution 
curves and deviation, knowledge of materials, like 
Copper, Alumini1lllb Cadmium, tin, plastic, rubber 
etc., I. S. S. and B. S S. Standards, Test calculations" 
Cost economics, accounting procedures, Calibration 
oftest equipment, laying out of equipment for tests 
Reading of equipment and instruments listed above: 

13. Proceau the data collected to preparelQuBlity 
ConU·ol Chans and graphs. 

14. Determine the material utilisation and advise 
dates for cost estimation. 

IS. 

16. 

To establish the formulae for arriving at the 
net consumption of a material in a particular 
cable. 
To calculate the projected cost of a product 
based on available dates and to forecast the 
profitability of the project. 

17. Investigation or cost accuracy ofBtandard pro-
d ucta on data reponed by shopfloor and other 
divisions. 

18. Revision of direct labour cost under each 

Micrometer measurements, used for electrical mca
auring instruments. 



Job contentlTasks (cluster ofsJdIJs and responsi
sibilities) 
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operation offinished products due to fluctuations 
Works conditions & 

responli.ibilities 

19· 

of P.I. and charge in manpower on machines 

Toguidein processing cost sheets (i.e., c:aIcula
tion of materials COntents in finished produCts 
calculation of despatch drum sizes, calculations 
of direct labour costs. 

Materials, Equipment and Tools used: Knowledge 
skills and responsibilities. 

Work in office, Test House Bnd Shop flooc, Possibilities 
of Electric shop and fire hazards, Gets general super
vision from Engineer, Bnd has to directly supervise 
skilled workers and clerks by close supervisions and 
actual demonstration/performance of jobs as required. 
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TECHNICAL TEACHERS' TRAINING INSTITUTE, CALCUTTA 
Job Analysis 

TABLI! II(L 
Survey conduct ed by S.S. Panjwan,' 

An analysill of: I. the cluster or skill' and responsibilities of technicians in 
different engineering Bcuvities. 

2. the knowledge skills aod attitudes/responsibilities required 

of technicians for development oftcachcbing/training curriculum . 

. _-_ .. _-------:-:--::----=-=::-:-:-=::-:-::---=-:-=-:-------._
Name oflhe Industry: INDIAN CABLE Co. LTD., TATANAGAR 

Field of Engg.-Electrical Activity : Maintenance: 
Technician Titles: Foreman, Chargchand, Instrument Mechanic 

Job contantlTasks (Cluster of skills and respon
bilitics). 

1'. Supervision of the foUowing works : 

(i) Overhauling of Electrical Motors. 

(ii) Running maintenance of Rod Mill Bnd 
Papcr~ablcs Factory, Equipment. 

(iii? Rewinding of Motors. 

(iv) Running maintenance orWire Mill and General 
cables Division Equipment. 

(0) Overhauling of control Panel BoardS and Switch-
gears. 

(vO Town/Colony electricity maintenance. 

(vii) Installation of lights and Fans. 

(wii) Medium. Voltage Instal.lations. 

(ix) Running maintenance of all electrical equpi
meot including Control Panels. 

Materials Equip· 
ment and Tools 

(x) Preventive maintenance of electricall Knowledge and Skill 
equipment including Control Panels. 

(xt) Maintenance and repairs of Ammeters, Volt ... 
meters, pressure Gauges, Automatic Tempera
ture ControUer, Electrical comitcrs etc. 

(xiO Maintenance of Telephones, Telephone exchange..i 
etc. 

2. supervision of Electricians. 

3. General supervisory jobs pertaining to 
administration, discipline, safety, reports and 
records, 

Function.l!laintenance of Electrical Plant 
Eq'l!lpment and Tools, operation Bnd 
Mamtenance of Gas and Water Plant. 

Materials, Equipm!!ttt Bnd Tools used: Knowledge 
skills and responsibilities 

Different compon<1!ts. of Electrical machine, O. C B 
co~tacts, Power od~ E.name~ed wire, insulations . of 
different types, BlDdmg WIreS, varnishes, lubricants 

spare parts of control system, Cables Overh ' 
C~pper Cond~ctorJ Insulators, Electnc cad 

SWItches, Capactors. Tube.lights fittings Regut~les 
of fans, G. I. Pipes, Sraners, overhead wu'" c a ors 
Sli . Carb B ' ooracts p-nng, on '1'shes, Spare parts ofelcctrical 
Ins~entsJ Elemorne valves, Transistors, rectifires 
Capaclt~rs. ~eggerJ ~VO Tongs-Testcr~ Drillin 
m!c, 011 testing eqwpment, oil-making V . g 
heat chamber wih temperature cOnttol'test rmsh 
Blo~ lamp for cable jOinting, Ladders for over~mp, 

repDlrS, Motor, Control Panels Electric weI ~ 
m/c, Heaters, Power Capacitor~ H T 0 cdill 
D. C., N. V. Potentiometer, V T V: M' . . 
dard instruments for comparing, Muitim~ter" G Stan .. 
Fitt~ Tools, ~eneral tools for winding rotor b:reral 
tesnng, socketing etc. 'anee 

performance of Induction MOtOIS, COmmutator M 
Induction Regulators, Transfollners otots, 
electrical machines: Duty- cycle and ~d r1:tther 
M«;>t0-!'S, Maintenance of O. C. B. aod ea g of 
PnnCIples of winding, different types ~sf~rmers 

of insulation. Knowledge of Electrical hl!,es 
and. control systems, overhead, lines L ¥Bc. ~s 
but!o!l. s~tem, Cable jointing, knOWI~ge of dlS~
condltlomng systems, Safery regulations ~
cable to electrical appliances Econom,'cs 'f' a

talJ
PPli-

ti W kin kn' oms a-ons, Ot g, - owledge of Motors C 
Panels, . H. T. o. C. B., Fundamentals of o~Ol 
of ele~trJcal Instruments, Basic industriBJ eJe= . g 
Working of telephones and telephone e.: h rues, 
To d~s~antle de.li~te electrical COmponents ; x~o :~: 
Condltlons oflwlOdlOg, bearing etc.: Setting of 0 C : 

... Co~tracts: to check loading of motors-he~ .' . 
nOJse, e!C.; l~ing of motors and transformers r::' 
C~nnectJons, m.aJ runs of assembled and erected ma~ 
chlOes; checJci.ng ~d detecting faults in automatic 
conn:oI panels In.clud~ng electronic equipmCIlt ; ex .. 
paoSIon of elec~c:u lines; balancing of loads on the 
three phases; wltlng of buildings, tube light fittings 
repairs of tube, checking of chokes and regulators ~ 
to know circuit diagr1!ms-check and detect fault: 
thereby ; to check defective motors and arrange re .. 
pla~mC!1ts etc·: checking of faulry stnge in the elec
trome lOstruments, general inspection of instrument 
~orking todetect faulty line in the net wOIk IlDd relays 
In the telephone exchange. 



Job COI1tent.rrasks (Ouster of skills of and respoDsibi
Iities). 

Works conditions and 
Responsibilities 

---.. ----------
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Materials, Equipment and Tools used : Knowledge 
skills, & Responsibilities 

Works in the Electric Repair shop, Instrument repair 
shop in the factory prodution shops, on doors in the 
township, with risk of mechanical injuries while IS
sembling-damoge to delicate parts in assembling. 
heat of rolling Mill, High Voltage hazards, O/H 
line hazards, 440V and 6· 6KV,A.C. hazards, He get. 
general supervision from Engineer but provides close 
supervision including demonstration of actual iob 
to electricians, fitters, winders and Coolies under him. 
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DIPLOMA EDUCATION IN INDIA 

Questio1l1UJiTe 

I. Present syllabus and Curriculum: 

1.1. Do you consider the present syllabus and 
curriculum of Diploma Education suitable 
for present day requirement of the indus
try? 

1.2. If not, wbat specific changes would you h"ke 
to recommend? 

1.3. Do you feel that the present curriculum 
can be modified to suit the present require
ment or sbould it be completely recast? 

1.4. In case it bas to be recast do you wish it 
to be broad based or do you feel that it 
would be better to have diversified and 
specialised courses? 

1.5. If you favour diversification and specializa
tion, would you suggest speciaNzation supe
rimposed on a scientific broad base or 
would you recommend separate and diver
sified courses from the very beginning? • 

1.6. Should the specialised courses be science 
oriented or technology oriented? What 
would be the quantum of mathematics and 
basic science dontent in various courses? 

1.7. Keeping in view the changing needs of the 
industry what are the new courses which 
in your opinion could be introduced with 
advantage? 

1.8. Should small and independent project 
work based on design, construction testing 
be introduced in the curriculum at the final 
stage of institutional training? 

II. Workshop, Laboratory and Drawing Courses: 

2.1. What percentage of total institutional train
ing time is being devoted at present to (a) 
Workshop training (b) Laboratory Courses 
and (c) Drawing. 

2.2. Do you think that the present allotment of 
time is satisfactory and serves to give the 
students insight into the subject and deve
lops confidence? 

2.3. If not what changes do you suggest in res
pect of (a) Time allotted (b) Curriculum 
(c) Training method. . 

2.4. Do Y0l! feel that the training imparted to 
the stude!!ts in institute workshops should 
be extensIVe and repitiliive in order to give 
a. student certain amount of confidence in 
hIS own capacity to carry out work? 



2.5. Or do you feel that they should have only 
basic workshop practice based on use of 
tools, gauges, op~Iation of simple and con' 
ventional machine tools such as lathes, 
driIIs, shaping machine, metting machines 
different cutting tools, useful processes such 
as soldering, brazing, welding, steel metal 
work etc. in the institute leaving task of 
final training in the line of specialization 
to the industries concerned? 

2.6. Or do you think that workshop training 
should better be left with the industry? 

2.7. Should the workshop training in the insti
tute be uniform for all types of courses or 
should it be diversified to snit the needs of 
different fields of training? 

2.8. If you agree with the diversified training to 
snit different fields what type or types of 
workshop training would you suggest for 
the following industries? 

(1) Heavy mechanical Engineering. 

(2) Heavy Electrical Industries. 

(3) Light Electrical, Eectronic industries.. 

(4) Refrigeration. 

(5) Structural Engineering. 

(6) Irrigation. 

(7) Instruments. 

(8) Agro-industries. 

(9) Antomobile. 

(10) Textile. 

(11) Chemical. 

2.9. Do you consider present workshop equip
ment in Diploma institutions adequate for 
imparting basic training or training pro
gramme suggested by you? 

If not what type of equipment would you sug
gest? 

2.10. Do you feel that laboratory courses as at 
present followed in diploma institutions 
serve any useM purpose in imparting either 
theoretical knowledge or practical train
ing? 

2.11. Should the laboratory courses in a poly
technic be built round (a) measurements 
of basic parameters, (b) setting up of ap
paratus, (c) Dismantling and erection of 
machines. (d) testing of machines and ap
paratus for their performance and (e) 
trouble shooting? 

2.12. If you agree, what will be your sugges
tions for reorganising the Laboratory Sel 
up? 



~. 13. If you favour specialization as suggested 
in Q. 1.5. would you favour Laboratory 
Course to centre round specialized course 
only or should it contain the Laboratory 
courses as at present? 

2.14. What should be the division of laboratory 
time as between Laboratory for special 
course and general laboratories? 

2.15. There is a general complaint from the em
ployers that the present polytechnic stu
dents are weak in drawing and that they 
have very little idea about modem drawing 
ollice techniques or about standard practices 
as envisaged by standard specifications. 
What are your suggestions for improving 
the standard? 

m. Sandwich Courses' 
3.1. Do you consider that Sandwich courses 

could be run successfully in all polytechnics 
in India? If not where could it be tried? 

3.2. Which of the two types of Sandwich course 
given below would you consider more effec
tive? 

(a) Sandwich Course for regular students 
recreated by the Educational institution 
and allocated to different industrial 
establishments for practical training 
(Institution based) 

(b) Sandwich course for regular trainees in 
the industry who are given time release 
to join a polytechnic for theoretical train
ing (Industry based) 

3.3. What should be the type of Sandwich you 
would advocat~ thin layer or a thick 
layer. 

3.4. Should the theoretical curriculum for Sand
wich courses be tailored to suit the types 
of training in industrial establishments or 
should it be broad based? 

For instance in Durgapur where there are 
Steel Industry, Optical Glass Works, Coke 
Ovens, Fertilizer Factory, Machine Tool 
Industry, Boiler Making, Electrical 
Machines, Electronic Industry-should 
a polytechnic run specialized courses in 
all these branches to cater for compara
tively small number of students in each 
speclaIization or should it run general 
basic courses in Mechanical, Electrical, 
Civil, Chemical and Met? If you agree 
what will be your suggesllions about insti
tutional set up? 

3.5. Should the Institution conduct basic work
shop training to these students? 

3.6. Would you advocate appointment of part
time lecturers from industry? 

IV. In-plant Training 
4.1. Is "In-plant training" necessary for proper 

trainin" nF t~ehnidSlln~? 
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4.2. Is "In-plant training" as Jt present avail
able. us~ful or desirable? 

4.3. In case you feel that in-plant training is 
necessary but is not useful in its present 
fonn what would be your suggestions to 
make it effective? 

220 

4.4. What role can educational institution play 
to make in-plant trainin2 really effective? 

4.5. How do you propose to plan, organise and 
supervise in-plant training? 

4.6. How would you make in-plant training and 
specialized courses in institute complimen
tary to each other? 

4.7. Do you feel that "a period of compulsory 
in-plant training" should fonn an integral 
part of Diploma educaliion and that success
ful completion of this training should be a 
'precondition to award !Of diploma? 

4.8. If it to be a precondition, it will be neces
sary to find suitable placements in industry 
for all students and to provide adequate 
subsistance allowance, hostel accommoda
tion etc. for all of them. Do you think 
that this is feasible proposition or does it 
pose unseen mountable problems, and make 
the scheme unworkable? 

V. Educational System 

5.1. Do you advocate annual sessional or semes
ter system? 

5.2. It is complained that the method of teaching 
followed at present is based on lectures and 
does not provide for any tutorial, seminar, 
follow up or continuous assessment. 

Do you consider the introduction of tutorial and 
progressive assessment of students essential 
for better education? 

5.3. If yes, should any weightage be given to 
tutorial work or assessment in the way of 
marks, credits etc. If yes, what should be 
the percentage of this credit? 

5.4. Do you consider a final examination at the 
end of a semester, session or year neces
sary, in addition to assessment as envisaged 
in Q. 2.? 

5.5. What should be the marks or credit assigned 
to the examination? Do you envisage any 
difficulty in the way of introduction of these 
systems and methods suggested in Q.l to 
Q. 3 above? 

What are they? 
5.6. In case you do not find anything intrinsi

cally unsound in the present system-do 
you feel that some changes major or minor 
in the present educational and examination 
system could be intr~uced with advan
tages? 



If yes, suggest such changes as you consider 
necessary. 

VF. DoralioD of Coones 

6.1,. Do "you' agree with the suggestion' that the 
present duration· of diploma, oourses viz. 
3 years in the institution without practical 
traming in industry is too short for any 
realistic and useful training acceptable to 
the industry? 

6.2. What, in your opinion, should be broad 
distribution of available time (in' number of 
hours as also percentage)' between. 

(a> Theory or lecture classes including tu
torials 

(b) Laboratory courses 

(c) Institutional workshop training. 

6.3. What' should be duration of practical train
ing in industry? 

Do you feel that the duration of diploma train
ing sllould be uniform for all courses or 
should it depend on the subject of speciali
zation or nature of course? 

6.4: Do you consider it possible to vary the 
. duration of training. in an institution· with 

varying admission qualifications viz. 
Higher Secondary with Science and Mathe
matics, Higher Secondary with Technical 
subjects. a pass in' Junior Technical School. 
final LT.L training with'trade specialization 
and with School Final Examination. If 
you agree, what would be your· concrete 
suggestion regarding course structure viz. 
preparatory course, Basic training specialize 
ed trainin2 etc.? 

VII: Miscellaneous 

°1" • 

7.1. Do you think that there is need for study 
of humanities and social sciences in poly
technics? 

7,2. As the products of the polytechnicq' wiD be 
. employed as firs~ line' supervisory staff. 

Do you consider it' necessary tlrat they 
should have !!Ood command' OVer th" laD!!\!
age and should develop power of comnroni
cation? 

If you agree please suggest course block to he 
incorporated in the curriculum with time 
involved. 

7.3. Should you advocate inclusion of courses. 
group discussions <'r seminars on subjects 
such as 

(a) Managerial functions 
(b) Safety practices. 

7.4. What are your view about the importance 
of co-curricular and extra mural activities 
!_ - _9_. ~. ~ _ 
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RESPONSES TO QUESTIONNAIRE SENT TO 
POLYTECHNICS IN INDIA 

Summary of Findings * 

I. PRESENT SYLLABUS AND CURRICULUM 

The opinion that the present syllabu~ and curriculum 
is not suitable for present day reqwrements of the 
industry is significant. 

Specific changes that are suggested to make the 
course more useful are many but only two of thelD' 
viz., (I) the course should be industry/job/field prob
lem onented, and (2) the courSe should have a practi
cal bias are more frequently uttered. 

Though opinion is almost equally divided between 
modifying the present curriculum and recasting it 
completely, there is indication that demand for 
change moderate or complete, is universal. 

This ",neraI demand for change has come out as a 
desire (1) to make the course broadbased throughout, 
(2) to stan on a broadbase and go diversification and 
speci,!!ization as students more from year t~ year or 
Semester to Semester in a course, and (3) to start 
diversification even from the beginning. The opinion 
is more in favour of diversification .from the beginning. 
But this point of view is contradicted immediately 
in the next response where diversification and specia
lization is liked to be superimposed on a scientific 
broadbased instead of having it from the very 
beginning. This would mean that a high majority of 
respondents demand diversification and specialization 
as a must but super-imposed on a broadbase. 

Of course, diversification and specialization should 
be technology uriented as per the wishes of most 
respondents. 

Basic Sciences ID technician courses should serve 
the purposes they are intended to i.e. applied content, 
and a minimum of them i. considered sufficient. The 
dpi.nions that me present content is adequate is also 
prominent 

More than 150 new courses are asked for by the 
respondents of which the need for "electronics, auto
mobile eneineering refri",ration agricultural engineer
in", arc~iteeture and. town planning, production tech
nology. mstrumentation and control, telecommunica
tion. chemical engineerin". foundry engineering, irriga
t:,0. tool making, public health en¢neering. construc
t",n tech'no!ogy, a"ro-industries, radio eneineerin" 
marine encin~erinl!. .struc:rur::.l enpineerinl!.- welding 
and metalIurl"cal engmeenng" appears signivcant. 

Many of the respondenls accept the proposition 
tl1at sm,l, 'nd indeoendent project work on design. 
~nn<:tnJctinn ~nd t~StjT1{! is nec~sarv for students to 
1" at t"e fin.' sf'!!.s of ins'itutional training. 

II. WORKSHOP, LABORATORY AND DRAWING COURSES 

The model demand of time for worksh~ training 
is 11-20 per cent, whereas it is 16-20 per cent for 
Laboratory and Drawing courses. Where a tolaI time 
for all the three together is demanded it is 41-50 
~r cent The average time demand stands some
wiiere around 15 per cent for each. 

Half the number of respondents feel that present 
allotment of time is satisfactory which the other half 
are of a different opinion and the demand for increase 
in time for all the three is significant 

Many want a change in the curriculum without 
recommending anything specific here and some want 
it to be more practical oriented. Again regarding 
training methods in the institution the opinion is in 
favour of making it industry /j~b oriented. 

The majority opinion is in favour of making work
shop l!,ainine extensive and repetitive. There is no 
clear consensus of opinion whether to leave the task 
of final training in the line of specialization to the in
dustries concerned but about general workshop train
ing a high majority feels that it should not be left with 
the industry. Of course a ,fraction of this majority 
allows the industry to do a pan of it wherever neces
~ary. - . T ... ~ ",.~ 

In the ease of keeping trainin I! with the institution, 
opinion is verv significantly in favour of making it 
diversified to suit the needs of different fields 'Of train-
ing. . 

General suggestions for all the eleven industries 
nl!IDed include (1) the collection of opinion from 
industries, (2) general basic workshop training in 
them, and (4) training in industries. For (1) heavy 
mechanical engineering respondents prefer (a) to 
gather opinion from the. industry, (b) machine shop 
and tool room practices. For (3) light electrical, 
electronic industries repair and maintenance is the 
pro,,!inent response; for (5) strneturaI engineerin" 
weldlDg technology, fabrication and design arc signI
ficant responses; for (7) instruments again repair and 
maintenance is the significant response, as also fOl 
(8) agro-industries and (9) automobile industry. 
Arnone the responses for (2) heavy electrical indus

. tries, winding a'flproaches si.lmificance als, for (3) 
light eleetrical, electronic industries wiring and solder
ing. and for (4) repair and maintenance approach 
significance, for (6) irrigation, for (10) textile and 
f?r fll) chemica! engineerin!! no response a!,pears 
slgnlfieance. Takmg al) the 11 categories together it 
appears that repair and maintenance can become a 
significant demand. 

~xcept f!lr minor changes in equipment, adminis
tratIon, mamtenance and repair of equipment the 
'Opinion significantly appears to be that present 'work
~hdp' equipment is adequate for imparting basic train
m!! or the kind of traininp SU!!l!'ested by respondent •. 
No common SlI!!eestion i. hrthcominp. from those who 
consider that the present equipment is inadequllt~. 

*Th·,! 'ummanes ar~ b"ed on data available in the tables in Appendix I. 



Laboratory courses, as at present followed, appear 
useful to a significant number of respondents. Yet 
most of them agree to have the courses built round all 
the five Vilo (a) measurement of basic parameters, 

· (b) setting up of appratus, (c) dismanting & . erec
tlon of machines. (d) testing of machines and appa
ratus for their performance, and (e) trouble-shoot
ing. The suggestion to have. all these courses in the 
laboratory is significant while they recommend steps 
to reorganize the laboratory sct-up. Othr significant 

· recommendation include that (1) . there is no need 
to change the present set-up. (2) equipment for train
ing assembly and dismant1in~ and (3) more equip!
ment are to be acquired. 

Opinion is divided between having the laboratory 
course centre round specialized courses and keeping 
it as it is now. Again opinion does not crystal1ige 
either for more emphasis on special laboratories or for 

.reneral laboratories. 

The. most significant suggestion to improve the 
· standard of drawin!! is to improve teachers and their 
techniques of teaching. Other significant suegestions 
include (a) provision of m':ldem drawing office tech
niques, (b) utilizing lSI standards and (c) teaching 
through nt>dels and other visual aids. 

m. SANDWICH CoURSES 

The feeling that Sandwich courses could 'not be run 
,"ccessful in all polytechnics is very silIDificant and 
the opinion that they can be run (1) where a large 
number of industries are available and (2) in Poly
technics situated near industrial townships is promi
nent. 

Opinion in choosing Sandwich Courses is divided 
between regular studies from the institute going to 
the industI2 and regular trainees from the industry 
attending the institute. Again opinion is almost 
equally divided between a thin layer and a thick 
layer type of Sandwich Course. , 

The theoretical curriculum should be broadbased 
and it should not be tailored to suit the types of 
trainine in industrial establishments is the significant 

. opinion of respondents. So no clear suggestion has 
come up to organize the polytechnic se.t-u'p. 

Basic workshop trainin\! is demanded to be given 
by' the institute by a majority 'Of respo!!dents and a 
still hi~her majority agrees to have part-time lectures 
from the industry to teach in polytechnic. 

IV. IN-PLANT TRAINING 

Most of the resoondents think that in-plant train
ing is necessary for the proper trainin!! of technicians. 
Manv find that it is not available now but highly 
desirable in 'pOlvtechnic education. ODin ion is divided 
as to what is obtained as in-plont training trow is use
ful or not. . 

The suggestions to make in-plant tralDlDg useful 
include (I) that supervision of in-plant training by 
staff is necessary and (2) that there should be a 
training officer in polytechnics for 'Organizing in-piant 
training. 

"Provide supervIsIon by institute staff" and "im
prove institute-industry contact and collaboration" are 
the stock answer to queries on the role of educational 
institutions in making in-plant training effective and 
on the marmer in which the institution can plan, 
·}fgan;,., and su'(iervise it. Again, in order to make 
in-plant training and specialized courses in the institute 
complementary the main suggestion is institute
industry co-op;ration and the next one is prOVISIon 
facilities in industries for training students in 
electives. • ~ .' 

A high majority feels that a period of com'p'ols:>ry 
in~plant trainin.g should form an integral part of 
DIploma education and the successful completion 
of this training should be a precondition to award a 
diploma. Many feel that· in-plant training will be 
feasible if suitable placements in industry for all 
students can be made and other amenities like sub
sistence allowance. hostel accommodation etc., are 
'prOvided_ 

V. EDUCATIONAL SYSTEM 

Respondents are in favour of the Semester system. 
Almost all of them consider that the introduction of 
tutorials and p~~gressive assessment of students are 
essential for better educatien. 

The model response is that 50 per cent of total 
marks sh~uld be assigued to tutorials and progressive 
assessment in the evaluation of student performanoe. 

Of course, most of the respondents consider that 
a final examination at the end of a Semester, session 
or year is necessary. It should have 50 per cent 
credit in marks or grades in the final evaluation. 

Many of the respondents feel that there will be no 
difficulty in introducin~ the ne.w system ~f evaluation. 

Regardin~ o'plnion about anything unsound in the 
present S'ystem, it appears that manv feel that a 
change is necessary; some others think that the pre
sent is alright; and a further few consider that 
the instroduction of the Semester system will do 
good to diploma education. 

VI. DURAnoN OF COURSES 

There is no clear 'opinion about the duration of 
. existing diploma courses as to whether it is too short 

for any realistic and usefUl training acceptable to the 
industry_ 

About 40-50 per cent of the total time or about 
20 hours per week ap'Jiears to be the modal demand 
for the theory and lecture classes includin~ tutorials. 
The de.mand is for 20-30 per cent only of total time Or 
6 hours a week. for laboratory courses, and again 
20-30 per cent of total time or 6-9 hours a week rnr 
workshop training-as can be seen from the modal 
responses to these questionn"rie items. Though the 



=pondcnts were not asked about the time they need 
for Drawing, many of them bave suggested 6 hours 
for it in the weekly routine. . 

Many consider that a period of one year of practical 
training in the industry will be pr"'pier> and almost an 
equal number think that six months will be alright. 
Suggestions include that the practical training in the 
industry need not be at a stretch. 

Opinion is fairly equally divided between keeping 
the same duraOOti for all courses and having 
different durations for different subjects dependine: on 
the subject of specialization or nature of course. 

The majoritv opinion is that the duration of train
in!! in an institution with havinl! admission qualifica
tions shonld be unifono and it cannot be varied. 'Ibis 
opinion is significant.. If at aD course duration is to 
be varied dependin!: em admission qualifications. the 
only significant suggestion is that students with higher 
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qualifications can be aDowed to strip certain basic 
content and "Perhaps save a Semester or so. 

Opinion about the need for the study of humanities 
is divided but it approaches significance in favour of 
having humanities in diploma education. At the same 
time the demand that polytechnic diplomates should 
have command over language ami develop power uf 
communication· is significant. The only signific:p1t 
suggestion here is that language studv should be made 
com'pulsory in diploma education. 

Most. of the respondents think that £ourses, wonp 
QlScussions, and seminars. on managerial functions and 
safetv practices will be useful .. 

Regarding their views ahout co-curricular and 
extra-mural. activities in polytechnic edUcatiOlf, res
POIlcleents feel that they should be encouraged, and 
they are necessary, even. essential, as well as desirable. 



Illustrative Currieulu,!, Outlines 

The tollowing curriculum outlines are given 10r 
-purposes of illustrating how, within the general guide
uncs of l:napter V, curncula may be framea tor 
diversified 1u11-time, sandwich and part-time diploma 
c~urses. They are not intended as stanoard ones or 
as models to be uniformly followed. Diversification, 
or specialisation in a limited range of sub-fields of a 
major branch, is provided through 4 elective subjects 
to be chosen from among any of a number of groups. 
The ~. electives represent 360 theory hours in a total 
of about 1800 hours of theory in a full time course. 
The remwnin2 1440 theory hours (or 80 per cent) 
which are common to all the diversifications are allot
ted to subjects which form the broad base common 
to the entire branch. 

Neither the titles of the diversifications nor the 
elective subjects are intended 10 be taken as standard 
ones Or the only possible ones. Other and different 
electives and different groupings are possible and 
will indeed be necessary in accordan~ with the 
changing needs and situations of different polytech
nics. The only guide line is that in framing a group 
of electives narrow specialisation should be avoided. 

As for the subjects fonning the broad base namely 
the General Studies, Science and Applied ScieJlce 
Subjects, and Technical Studies (other than electives) 
while some rearrangements are possible with reference 
to the number and titles of individual subjects and 
the times allotted 10 each subject and its location in 
the three year period, th5ir overall content is less 
likely to be in1lenCCd by local needs or conditions. 
The syllabi of individual subjects and their levels 
and orientation may (If course be framed differently 
in different polytechnics. 

Likewis~ a major part of the General Studies and 
Science and A!p'plied Science Subjects will -be found 
to be common to all the branches. The specific con
tents of these subjects may .be framed to suit the 
needs of each branch and speciaUsation. 

About 40 per cent of the total curricular time in 
a full-time. course is allotted to practice, a substantial 
part of which bein2 devoted to the field of diversifica
tion. This allocation could vary within certain limits 
dependin2 on the nature of the branch and diversi
ficatiol1. 
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Project work has been given due emphasis in all', 
the outlines. " " 

The durations of the courses are assume.d as 
follo",,"s, which represent the basic minima: " 

Full-time course: 3 YeaIS:3000 contact hours 
(at 1000 hours per year). 

Sandwich course: 3 112 Yrs.: 3500 hours (at 
1000 hours per year) of which 1000 form 
to-Plant-Training. 

Part-time course: 4 Years: 1800 hours (at 450 
hours per year). 

In ,the sandwich courses, while the theory subjects 
and time allotted to them remain nearly the same as 
in the full-time course, there is a considerahle reduo
tion in the time allotted to practice within "the insti
tution. Institutional practical work in this case will 
cover onlv such cl the specialised laboratory aDd ch>
sign drawing work .as well.as the basic workshop 
tr~ which cannot be generally arranged under 
Industrial Training. -Variations in the practical con
tent are therefore to be expected depending on the 
kind of industrial trainin2 facilities available. The 
arrangement of ,the sandwicb periods and their num
ber and duration will depend entirely on local condi
tions in res'pect of industrial trainin2 and therefore 
the outlinj:s do not specify "II}' 'particular sequence 
Or duration of individual sandwich layers. Project 
work in the. case of sandwich courses should be done 
partly in the institution and partly in the in,dustry. 

As in Sl!Ildwich courses, in part-time degree courses 
also, the theory subjects remain more or less the same 
as in the full-time courses; however since the student 

. is expected to be mature .aDd is .in any case exposed 
to much of .!!Ie technology in his dav to day work, 
the number "of hours lie needs to get instruction in 
any subject is much less than for.a full-time student. 
Similarly mu£h of the descriptive portions of the 
technical subjeCts could be cut out. These consi
derations have been taken mto account in fixing the 
time allotment for each subject. The practical work 
in the 'p'art-time £curse is restricted to such of the 
areas which IlOnnally do not form part of the work 
of the student in bis work situation. 



CIVIL ENGINEERING: 3 YEAR FULL-TIME COURSE 

(Diversification through dec';",,) 

Kmd of subjects lind 
tota) allotted hours. Subjects 

GS 

300 
(IO%.) 

SAS 

510 

(17~~) 

--'.-' 

TS 
990 
<33%) 

p 

1200 

English 

Humanities, Managemm.t and Administration 

Applied Mathematics 

Applied Sciences 

Engineering Mechanics 

Science Lab. 

Applied Mechanics lind Graphic Statics 

Electrical and Mechanical Technology 

Geotechnique-I 

Geotecbniquo-II 

Construction Materials and Practice 

Structural Design Fundamentals 

Hydraulic Eugineering 

E1ective-I 

Transportation Engineering 

Quantity Surveying, Contracts Specifications 

Elective-II. 

Electivo-III 

Elective-IV 

Engineering Drawing 

Workshop practice 

Civil Engineering Drawing 

Structural Design & Drawing 

Geotecbnique Lab/Ptactice 

Materials & Structures Lab. 

Elective Design, Drawing/Office 

Elective Lab/Ptacticc 

Hydraulic & Electrical Lab. 

Project Work 

General Studies 

TOTAL 

GS 
SAS 
TS 
P 

Science Bnd Applied Science Subjects 
Technical Studies 
Pnctice 

, . 

Contact Hours per year 

I Year II Year III Year 

100 

100 100 

120 

90 

90 

120 

.f: 

90 

90 

: 60 

90 

60 

60. 

90 

90 

90 

90 

90 

90 

ISO 

120. 

120 

120 

120 

, 90 

120 

120 

• 90 

120 

1000 1000 1000 
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9lVIL ;l,l.~G~I1PJNG : ~ 11~ YEAR SANDWIcH CQURSE 

Institutiona) contact houn 
Kind of subjects Bnd 

Subject. I II III> total allotted boun 
Ye .. Session Session 

GS English •• bnd Ad~ini8~tion 
too I 

280 Humanities, Management 90 90 
8%) 

Applied Mathematics ": .. · 120 ... 
SAS Applied Sciences . .90 .. .. 
510 Engineering Mechanics 90 .. 
(14.6%) Science Lab. . 120 

Applied Mechanics and Graphic Statics 90 

Electrical and Mechanical Technology 90 

Geotechnlqu-I 
.: ) 

90 

Geotechniqu_n 60 
'I" 

TS Construction Materials and Practice 60 
930 

Structural Design Fuodamentals (26·6%) 60 

'HYdraulic Engineering · .. . .-" 60 

Electi_I · . 90 

Traosportation Engineering ." 90 

Quantity Surveying, ContraClll Specifications 60 

Electi_II · , ... 90 

Electi._III 90 

Electi_1V .; .. 90 

Engineering Drawing 180 

Workshop Practice 120 
.' 

P Civil Engineering Drawing 60 

780 Structural Design & Drawing 60 
i' , 

(22'3%) Geotechnique LablPractice 60 
j .. , 

Materials '" StructureS Lab. 60 
.",'j 

Elective Desigo, Drawing Office Lab. 90 

Hydraulic & Electrical Lab. 60 

Project Work 90 

1000 (28'5%) IN-PLANT TRAINING>. 

?SOO (100%) 

GS 
SAS 
TS 
P 

• 
•• 

TOTAL 

General Studi .. 
Science and Applied Science Subjects 
Technical Studies 
Practice 

1000' 750 750 

Students should spend the last term of the course for a period of not less than 3 months, in 
the institution 

IN-PLANT TRAINING may be suitably sandwiched and the number of sessions decided 
in accordance with local conditions. . , . 



Kind of subjects 
lind total allotted 

boun. 

GS 

.,., 

TS 

p 

450 

(25%> 

\ 

• CIViL ENGiNEERING: 4-YBAit PART:tIME COURS!! 

Contact hours per year 
Subjects 

I Year II Year III Year IV Year 

English SlO 

Humanities, Management and Administration SlO 90 

Applied Mathematics '90 

Applied Sciences SlO 

Euaineerinllllechllnics ' ',.I '9°' 

Applied Mechanics lind Graphics Ststics 90 

Electrical and Mechanical Technology 60 

Gcotechniqu ...... I .. 60 
I -.!:: t 

Gcotcchniquc-I1 , . 60 

Construction Materials lind practice 60 

Struc:tural Design Fundamentals 60 

HYdraulic Engineering 60 

Elective-I 60 

Transportation Enginccting .. . I . . 60 

Quantity surveying, Contracts, SpeciJications .. . ,", 60 

Elective-II " 60 

Elective-III .. 60 

Elective-IV '1 ~. 60 

Civil Eugineering Drawing 90 

Structural Design 8t Drawing 60 

Materials lind Structu%CS Lab. 60 
,~ , ~ Electrical 8t Hydraulic Lab. 6<. 

Elective Design, Drawing/Ollice/Lab. SlO 

Project Work SlO 

TOTAL 450 450 Ii 450 45° 

GS Gcoeral Studies 

SAS Science aod Applied Science Subject. 

TS Technical, Studies 
p Practice 
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ELECTIVES (CIVIL ENGINEERING) 

(Four electives should be chosen under anyone of the diversifications) 

DiotJ1sijkation : Build,'nl T~chnoloKY 

1. Building Services 

2. Building Planning and Design 

3. Building Construction Engineering 

4- Structural Design and Detailing 

S· Specifications, Standards) Codes, By~aws. Rules and .RcguladoDk 

6. Concrete Constrution and Technology 

l>iocrtijieation: Arcmtectur~ & Buildin. Construction 

I. Architecture 

2. Archiectural Material. 

3. Functional Design of Buildings 

4. Architectura1 Construction 8: BUilding Services 

S. Structural DeSign and Detailing 

6. Specifications, Standards, Codes, Byelaws, Kolos .and Regulations. 

Diversification: Public Health &- Municipal Engimerinq 

t. Ground Water Engineering 

2. Water Supply Engineering and Practice 

3. Waste Water Engineering and Sewerage Practice 

4. Plumbing, Heating and ventilation 

S. Water supply and Sanitary Engineering Structures . 
6. Specifications. Standards, Codes, Byelaws, Rules and Regulations. 

DifJ,rsificaticn: Construction T,c1ntoloC' 

t. Construction Materials and Quality Control 

z. Construction Plant and Eq~pmen· 

3. Construction Management 

4. Construction Method!l 

S. Quantity SIU.eying, Estimating, Specification. 

6. Structural Deslgn and Detailing 

• . ~. 

Some of the other dil'crsillcations which could be offered through suitable electives are : 

(.) Under-Water Structure. 

(i.) Soli Engineering 

(ii.) Bridge Engineerin$ 
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ELECTRICAL ENGINEERING: 3-YEAR FULL-TIME COURSE 

Kind of ,ubjects and total 
allotted hours 

GS 

SAS 

(2'%) 

TS 

840 

(28%) 

P 

I170 

30c0 (100%) 

Subjects 

English 

Humanities, Management and Administration 

Applied Mathematics 

Applied Sciencea 

Engineering Mechanics 

Electrlcs! and Magnetic Circuits-I 

Electrlcs! and Magnetic Circuits-II 

Electrical Engg. Mathematlca 

Science Lab 

General Engineering 

Eloc. Engg. MaIerials 

General Eloc. Engineering 

Fabrication Techniques 

EIcc. Measurements 

Electivo-I 

Electivo-II 

Elective-III 

Electivo-IV 

Engineering Drawing 

Workshop Practico-I 

Workshop Praetico-JI 

Electrical Lab. 

Design and Drawing-I 

Design and Drawing-II 

Eleetive Lab. 

Proiect Work 

Genecsl Studies 

.' 

TOTAL 

GS 
SAS 
TS 
P 

• Science and Applied Science Subjects 
Technics! Studies 
Practice 

Contact hours per year 

I Year II Year 

100 

100 

120 

90 

90 

90 

90 

90 

120 

90 

90 

120 

po 

• 

ISo 

120 

120 

ISO 

ISO 

lOCO lOCO 

IllY.., 

100 

90 

90 

90 

po 

po 

ISO 

ISO 

ISO 

lOCO 



Kind of subiects and 
total allotted hours 

GS 
280 
(8%) 

SAS 

690 

(20%) 

TS 

780 

(22%) 

P 

7S0 

(21·S%) 
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ELECTRICAL ENGINEERING: 3 liz YEAR SANDWICH COURSE 

Subjects 

English 

Humanities, Management and Administration 

Applied Mathematics 

Applied Sciences 

Engineering Mechanics 

Electrical and Magnetic Circuits-I 

l!1eetrlcal and Magnetic Circuits-IT 

Elec. Engg. Mathematies 

Science Lab. 

General Engineering 

Eloc. Engg. Materials 

General Eloc. Engineering 

Fabrication Techniques 

Blee. Measurements 

Eleetive-I 

l!1eetivc-II -, 
Eleetive-III 

Eleetive-IV 

Engineering Drawing 

Workshop Praeticel 

Eleetrlcal Lab. 

Design and Drawinlr-I 

Design and Drawing-II 

l!1eetive Lab.' 

Project Work 

1000 (28· s%) IN-PLANT TRAINING·· 

3SOO (100%) 

GS 

SAS 

TS 

P 

• 
•• 

TOTAL 

General Studies 

Science and Applied Science Subjects 

Technical Studies 

Practice 

Iooo 7So 7So 

Students should spend the last term aCthe course, for a period of not less than 3 
months, in the institution. 

IN-PLANT TRAINING may be suitablY sandwiched and the number of 
sessions decided in accordance with local conditions. 



232 

ELECTRICAL ENGINEERING: 4 YEAR PART-TIME COURSB 

Contact hours per year 
Kind of subiects and Subjects 
total allotted hours I Yr. II Yr. III Yr. IV Yr. 

GS English. 90 

270 Humanities. Management and Administration 90 90 
(15%) 

Applied Mathematics 90 

Applied, Sciences 90 

SAS Engineering Mechanics 90 

540 Blectrical and Magnetic Circuits-I 90 

(30%) Blectrical and Magnetic Circuits-II 90 

Elec. Bnl:It. Mathematics 90 

Elec. Engg. Materials 90 

General Bloc. Engineering 90 ., 
Fabrication Techn.iqu~ , . 60 

TS Elec. Measurements 60 

S40 Elective-I 60 

(]o%) Elective-II 60 

Blectivo-III 60 

Blectivo-IV 60 
. --

Engineering Drawing 90 

P Electrical Lab. 90 

450 Design and Drawing-I 90 

(25%) Design and Drawiag-II & Elective Lab. 9C 

Project Work 90 

1800 (100%) TOIAL 450 450 450 450 

GS General Studies 
SAS Scieoce and Applied Science1Subiect. 
TS Technical Studies 
P Practice 



ELECtIVES (ELEC1'1UCAl ENGINEERING) 
(Four electives should be chosen under anyone of 

the diversification) 

Diversification: Industrial and Applied Electronics 

1. Electrical Measurements and Instrumentation 
2. Applied and Industrial Electronics 

:233 

3. Semiconductor Devices and Applications. 
4. Relay Devices. 

5. Operation and Maintenance of Electrical 
Apparatus. 

6. Computers and Applicatbns. 

Diversification: Power System Engineering 

1. D.C. l!Dd A.C. Machines. 
2. Transmission and Distribution. 
3. Generation. Protection and Switchgear, Eco

nomics. 
4. Utilization of Electrical Energy. 

5. Power System Analysis and Carrier COmmu
nication. 

6. Operation and Maintenance of Electrical 
Apparatus. 

Diversification: Electrical Machine Manufacture 

1. D.C. and A.C. Machines. 
2. Prime Movers. 
3. Design 'of Electrical Machines 

4. Manufacturing EngineerinJl. 
5. Operation and Maintenance of Electrlcai 

Apparatus. 
6. Production Technology. 

Diversifif1ltion: Industrial Drives aDd Controls 

1. D.C. and A.C. Machines. 
2. Electronics Principles and Circuits and Applied 

Electronics. 
3. Principles of Feedback Control and Control 

System Com-ponents. 
4. Electric Machinery Control 

5. Electrical Measureme.nts and Instrumentation. 

6. Utilization of Electrical Energy. 

Diversification: Communication Engineering 

1. Networks, Lines and Fields 
Z. Cqmmunication Engineering. 
3. Electronics Principles and Circuits and Semi-

conductor Devices and Applications. 
4. Mi,rowave Engineering 
5. Antennas. 
6. Radio, Radao:, and Television Engineering. 

Some of the nther diversifications wbich could be 
offered through suitable electives are: 

(j) Bio-Medical Electronics. 
(ii) Computer Technology 



Kind of subjects and 
total allotted hours 

GS 

300 
(10%) 

SAS 

SIO 

(17%) 

TS -<33%) 

P 

1200 

3000 (100%) 
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MIiCHANICAL ENGINEERING: 3 YEAR FULL-TIME COURSE 

(Dioersi}icatio~ tArouth electiou) 

Subjects 

English 

Humanities, Management and Administration 

Applied Mathematics 

Applied Sciences 

Engineering Mechanics 

Science Lab. 

Applied Tbennodynamics 

General Engineering 

Electrical Tecbnology 

Metrology & Quality Control • 

Manufacturing Toch.-I 

ManufactUring Teeb.-II 
,).... •. 1. 

Metallurgy and ~teria1s 

Mecbanics of Machines 

Elective-I 

Plant Engineering 

Elective-II 

Elective-III 

Elective-IV 

Engineering Drawing 

Workshop Praedoe-I 

Workshop Praedoe-II 

Workshop Praedoe-II 

Design and Drawing-I 

Design and Drawing-II 

Electrical & Mechanical Lab. • 

Elective Lab. 

Project Work 

TOTAL 

General Srudie. GS 
SAS 
TS 
P 

Science and Applied Science Subjects 
Technical Studies 
Praedce 

Contact hours per year 

I Yr. II Yr. 

100 

100 

120 

90 .. 
90 

120 

90 

90 

90 

90 

Iio 

60 

60 

go 

180· 

120 

ISO 

ISO 

ISO 

1000 1000 

III Yr. 

100 

90 

90 

90 

90 

90 

120 

120 

90 

120 

1000 



Kind of lubJectl and total 
nl10tteJ houn 

GS 

.So 
(SY.) 

SA5 

SIO 

(14·5%) 

,'.>U 

• c:' .; 

7<0 

(~·S;~) 

3500 (100%) 

23.5 

MECHANICAL ENGINEERING: 3 1/2 YEAR S.-.NDWICH COURSE 

Subject 

IIDaliah 

Hwnanidcs. MlUIlI<IIlcnt and Admini.tration 

Aoo1{ed M.th .... atico 

Applied Scit11CC8 

Engineering Mechanics -
Science Lab. -Applied Thermodrnamics 

General Engineerin" 
l!Jectrical Ttcbnology 

Me!roIogy and QUality C'''''IOI 

Manufac:tUring Ttch.-I 

Mallufac:tUring Ttcb.-JI 

M...uurgy and Materials 

Mtcbanics aDd Mac:hin .. 

Il!JectI"""":"I 

tPlant Bngln..nDll 

Elec:tivo-ll 

IElectlv ...... m .-
Electivo-IV 

Engineering Drawing 

Workshop Practia: 

DeollPl mdlDrawinIr-l 

Design and Drawing-II 

Elc:ctrical & Mc:cbanical .. Lab. 

lElective Lab. 

ProJ..,. Work 

TOTAt. 

Gcntllli Studies GS 
SAS 
TS 
p 

Sciena: and Applied Sciente;;Subic:c1S 
TechnicalJ.Studics 
Practia: 

IIlItiNtionol contact boars 
I II III-

Year SeHion Seotrioo 

roo 

90 II<> 

120 

9C -- .-
90 

120 --
90 

90 
90 

90 

60 

60 

60 

60 

90 

90 

90 

90 

90 

.---
180 

120 

".0 

90 

90 

60 

90 

1000 '7S0 750 

• Students m"¥it spend the ~ast tcrm of the course, for. period of not less than 3 
months. U1 the inatitwon. 

•• IN·PLANT TRAINING may bo suitably sandwiehed and the numl>er Ot 
sessions dt!clded in aC'COI'\Janea with local condirions. 
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MB:HA.l'lICAL ENGINEERING;: 4YBAR PART-TIME COURSE 

L cntaet bours per year 
Kinq -.of subjects ana tOtal 

allotted boucs. , 

GS 
270 
('510) 

SAS 

360 

TS ., 
720 

(40%) 

p 

• 

Subiects 
I Yr. 

English IlC 

Humani~.:s, Management and Administration 

Applied_Mathematic; 90 

Applied SClcnces 
I-
90 

Engineenni Mechanics ~ 
! 
90 

Applied Thermodynamics 

-------- ---
Electrical Technology 

I. Jo..ietroiogy and .. Quality Control 

. Manufacturing TechnoJo21'-l 

Manufacturing Technology-II 

Metallurgy and Materials 

Mccharocs of Machines 

Plan'J!nginecring, 

EICCtitt-'" ~ 

Elective-Il~ 

Elective-III 

Elective-IV 

Enemecring Drawing 90 

Electrical & Mechanical Lah. 

DcsieD _8nd Drawing-l 

DesJen 8nd .. Drawine-Il' 
I.. 

.~ 

Project Warle: 

TOTAL 450 

General Stuides . GS 
SAS 
TS 
P 

Science and Applied Science Subjects 
Technical Studies 
Practice 

II Yr. III Yr. IV Yr. 

---. 

90 190 

90 ._---
90 

6c 

60 

60 

60 

60 

90 

60 

60 

60 

60 

c;o 

90 ... 
90 

90 

450 450 450 
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ELECTIVES (MECHANICAL ENGINEERING) 

(Four electives should he chosen under anyone of the diversification 1 

Diversification: Production Engineering 

I. Metal Forming Processes 

2. Tool Engineering. 
3. Newer Machining Processes 
4. Jigs and Fixtures. 
5. Production Planning and CJntrol 
6. Heat Treatment of Metals and Alloys 

Diversification: Welding Technology 

1. Welding Processes 
2. Design and TeS!il)g of Weldments 
3. Newer Welding Technique. 
4. Welding Metallurgy 

5. Welding Equipment and Machines 
6. Heat Treatment of Metals and Alloys 

Diversification: Foundry Technology 

1. Foundry Processes and Materials 
2. Foundry Equipments and Mechanisation 
3. Desil!ll fJr Castin~ 
4. Foundry Metallurgy 

5. Testing and Inspection of Castings 
6. Heat Treatment of Metals and Alloys -1)jversilkation: Machine Tool Technology 

I. Metal Forming Processes 
2: Tool Engineerin!! 
3. Automats. Transfer Lines and NIC Machines 
4. Jigs and Fixtures. 
5, Heat Treatment of Metals and Alloys 

Diversification: Heat Power Engineering' 

1. Refri~eratbn En!!ineerin!! 
2. Air·Cnnditionine Eneineerin!! 
3. Fans, Blowers and Compressors 
4. BOilers, Auxiliaries, Accessories & Mounlin!!, 
~. Fuels and Combustion 

Diversification: Industrial Engineering 

I. Work Study 

2. Production Control and 'Ma:erial Man, 
ment 

3. Plant Layout,' Materials Handling and Ir.I 
trial Safety' 

4. Statistics and Introduction t~ Opera!ion~ 
search 

5. Personnel Management 

6. Cost Accounting and Industrial Economi 

Diversification: Agricultural Engineering. 

I. Tractors and Engines 
2. Agricultural Machinery 
3. Farm Mecbanisa:ion 
4. Hvdrology, Irrigation and Hydrotechn 

Equipment 
S. Soil ConserVation. 

6. Agricultural' Economics and Management 

Diversificatbn: Metallurgical Engineering 

I. Foundry Metallurgy 
2. Weld'ng Metallurgy 
3. Iieat Treatment of Metals and Alloys 
4. Powder Me'allurgy. 
5. Electi-ometallurgv and Corrosion 
6. Mechanical Metallurgy 
7. Ferrous and Non-Ferrous Production Me 

lurgy 

Some of the 'Jther diversifications which couid 
oifere.1 through suitable electives are 

(i) Rockei & Jet Propulsion Technology 
(ii) Hospital Technology 

(iii) Air·Craft Engineering 
(ivl Ship-Building Engineering 
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TBXTILEtTECHNOLOGY : 3 YEAR FULL-TIME COURSE 

(Dif1mijica,;Oft ,Arou,h ,I,,'; • .,) --.... __ .. __ .. _ ... _--
Kind of eubj<cls' and 

total allotted f . 
honn. 

GS 
300 
(10%) 

SAS 

TS 

990 

b!%J 

p .. 

3000 (IOO~~ ) 

Subj<cls 

English 

Humanities, Management and Administration 

Applied Mathematics 

Applied Sciences 

Enain«t!ng Mechanics 

Physico 8nd[Chemistry of fibre 

Science Lab. 

.-.----- . ---_ .. _-.. -
Meehanlc:aJ Engineering 

General Textile Tcchnology 

1l/ectric:aJ Teehnology 

TeehnolollY of Spinnlng 

TeehnoiollY of Weavinl:~ 

T<xtIIe Testing 

Elective; Tf 
Dyeing, lIJelcbJng, Printlnll and FUlIBhlng 

B1eetl~n 

Elcctlve-IlI 

Blcctlve-rv 

Enaineering: DralrinS 

Textile and Bngin«t!nll Worbhop Prac:tlce 

Spinning Worbhop 

W .. vlna Worbhop 

Textile Teotins and Dyeing Lab-I 

B1cct1vc Lab. 2 

Textile Teatlnll and Dyeing Lab-II 2 

Proj<ct work 

TOTAL 

GS General Studies : 
SAS Sdence.and AppUed Science. Subje ... 
TS Technical Studi .. 
P Practic:e~ 

Contact houra per year 

I Yr. II Yr. III Yr. 

100 

100 100 

120 

90 

90 

90 

120 

90 

90 

90 

90 

90 

90 

90 

·90 

90 

90 

90 

J80 

120 

,,0 

.ISO 

"0 

"0 

"0 

,,0 

1000 1000 1000 
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-TEXTILE TECHNOLOGY: H YEAR SANDWICH COURSE 

- _ .. _------------------_._- -----.--
Kind of subjects and 

total allotted hours 

GS 
280 
(8~,; ) 

SAS 

TS 

990 

(28·39%) 

P 
720 

(20·,%) 

3500 (Ioo~{ ) 

Subjects 

English 

Humanities, Management and Administration 

Applied Mathematics 

Applied Sciences 

Engineering Mechanics 

Physics and Chemistry of Fibres 

Science Lab. 

Mecbanical Engineering 

Gene .... l Textile Tecbnology 

Electrical Technology 

Technology of Spinning 

Technology of Weaving 

Telttile Toting 

Elective-I 

Dyeing, Bleaching, Printing and Finishing 

Elective-II 

Elective-III 

Elective-Iv 

.. 

Engineering Diswing 

Textile and Engineering Workshop Practice 

Spinning Workshop and Weaving Workshop 

Textile Testing and Dyeing Lab. 

Elective Lab. 

Project Work 

IN-PLANT TRAINING" 

GS 
SAS 
TS 
p. 

TOTAL 

General Studies 
Sdence and Applied Sdence Subjects 
Technical Studies 
Practice 

Institutional Contact hours 

I II III' 
Year Session Session 

100 

--- _._. 
'20 

90 

90 

120 

90 

90 

r80 

120 

1000 

90 

90 

90 

90 

90 

90 

90 

120 

750 

90 

90 

90 

90 

90 

90 

750 

• Students must spend the last term of the course, for I period of not Iell lbaa 
3 months, in the institution . 

•• IN-PLANT TRAINING may be suitably sandwiched and the _umbo< 
of sessions decided in accordance with local conditions. 
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TEXTILE TECHNOLOGY: 4 YEAR PART-TIME COURSE 

Kind of subjects and total e ontac! hours per year 
allotted hours Subjects 

,I Year II Year III Year IV Year 

GS EngIi::::h 90 
270 

Humanities) Management and Administration (IS%) 90 90 

Applied Mathematics 90 

SAS Applied Sciences 90 

360 Engineering Mechanics 90 

(20%) Physics Bnd Chemistry of Fibres 90 

Mechanical Engineering 90 

General Textile Technology 60 

Electrical Technology 90 

TS Technology of Spinning 60 

780 Technology of Weaving 60 

(43'3%) Textile Testing. 90 

Elective-I 60 

Dyeing, Bleaching, Printing and Finishing 90 

Elective-II .... 60 

Elective-III 60 

Elective-IV 60 

Engineering Drawing 90 

P Tcxtflc Testing and Dyeing Lab. 120 

390 Elective Lab, 90 

(21"7%) Project work 90 

180C? (100%) TOTAL 450 450 450 450 

GS General Studies 
SAS Science and Applied Sciences Subject. 
TS Technical Studies 

P Practice. 
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BLBCTIVBS (TEXTILB TBCHNOLOGY) 

(Four electives should be chosen under anyone of t;;e diversifications) 

DIVERCIFICATION: S: INNING 

1. Preparatory Processes 

2. Spinning of Cotton 

3. Wool Spinning 

40 Wute Cotton & Fancy Yarn Spinning 

S. Spinning of blends 

6. Man made fibre technology 

Diversification: Weaving 

I. Wsrp and Weft Preparation and Plain Loom. 

2. Loom Attacbments & Autamsdc Weaving 

3. Knitting Technology 

40 Fabric Structure 

S. DesIgning of Cloth 

6. Unconv<ntional Weaving and Weaving of Rayons and Synthetics 

,. Uanufacture of Bonded Fabrics 

Divers:ification: Wet Processing 

I. Bleaching of Textiles 

2. Dyeing & Printing of Textiles 

3. Finishing of Cotton Yarn and Cloth 

4. FinI.hing of blends 

S. CbemlJtry of Silk & Wool 

6. CbemiJtry of Starch .. , Dyes & Other Textile AuxiJiaries 
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CHEMICAL ENGINEERING: 3 YEAR FULL-TIME COURSE 

(Diversification through eJlClWlS) 

-------_ .. _------------------ -----_._-
Kind of subjects and totel 

allotted. hours 
Contact houn per )lur 

Subjects 
I Ve .. II Ve.. III \ear 

----------------------------_ ... 

SAS 

660 

(22;{,) 

p. - . 
I200 

Applied Mathematics 

Industrial Chemistry-I 

Industrial Chemistry-II 

Physical Chemistry 

Applied Thermodynamics 

Engineering Mechanics 

Science Lab. 

Elee. Tech. & Electronics 

Hydraulic Engineering 

Heat & Mass Transfer 

Unit Chem. Engg. Operationll' and Pr~sscs~l 

-<10- -I! 

Elective--I 

Electiv<-II 

Elective-II! 

Elective-IV 

Transport and Storage, cf Materials 

Engineering Drawing 

Workshop Practice 

Design and Drawing-I 

Design lind Drawing-II; 

Chemical Engineering Lab. : 

Electrical lind HydrauUcs Lab. 

Elective Lab. 

Project Work 

• General Sutide. 

TOTAL 

, 

• 

GS 

SAS 
TS 

P 

• Science and Applied Science Subjects 

· ~ Technical StUdies-

Practice 

• co 

'00 '00 

120 

60 

.. 90 

120 

60 

90 

90 

90 

.. 90 

90 

90 

• 90 

90 
c ,_ 

IBo 

120 

ISO 

ISO 

.. 
ISO 

ISO 

'000 1000 '000 



Kind of subject. and 
IUlalanotted houn 

GS 
280 
(8%) 

S S 

630 

(18%) 

TS 

RIO 

(23%) 

P 

30 

(22. s%) 
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CHEMICAL ENGINEERING: 31 YEAR SANDWICH COURSE 

Subjects 

English 

Hum:lnities. Management and Administration 

Applied Mathematics 

Industrial Chemistry-I 

Industrial Chemistry-II 

Physical Chemistry 

Applied Thermodynamics 

El,Jin:erinJ M~ch:lnics 

Scicnce Lab. 

Elec. Tech. & Electronics 

Hydraulic Enginneering 

Heat & Mass Transfer 

Unit Chem. Engineering OperatiOns &: Processe -I 

-do- -II 

Elective-J 

Elective-II 

Elective-III 

Elective-IV 

Transport and StOrage of Materials 

Engineering Drawing 

WOrkshop Practice 

Design and Drawing-I 

Design and Drawing-II 

Chemical Engineering Lab. 

Electrical & HydrauliCS Lab. 

Elective Lab, 

PrOject wOrk 

Institutional cOntact hOUrI -, 

I II III. 
Year Session Session 

100 

90 90 

120 

60 

60 

90 

90 

90 

120 
----

60 

60 

90 

90 

90 

90 

90 

90 

90 

90 

180 

120 .. 
90 

90 

60 

90 

60 

90 

1000 (28. s%) IN-PLANT TRAINING--

3500 (100%) TOTAL 1000 750 750 

GS General Studies 
SAS Science and Applied Science Subjects 
TS Technical Studies 
P Practice 

• Students should spend the last term of the 
of not than 3 months. in the institution. 

counet for a period 

•• IN-PLANT TRAINING may be suitably sandwiched and the number.Of 
sessions decided in accordance with lOcal conditions. 
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CHEMICAL BNGINEERING : 4 YEAR PART-TIME COURSE 

Kind of subjects and 
Subjects 

Contact houn per year 
totalalloned hours 

I Year II Year III Year IV 

GS English go 
270 

Humanities, Management and Administration (IS~~) go 

Applied Mathematics 90 

Industrial Cbemistry-I 60 

SAS Industrial Chemistry -II 60 

420 Physical Chemistry 60 

"3.3%) Applied Thennodynamics 90 

Engineering Mechanics 60 

EIee, Tech. & Elc:ctronics 60 

Hydraulic Engineering 60 

rs Heat and Mass Transfer 90 

660 Unit Chern, Eneineerinl' ,0 

(36. 7~~) Operations & Proce5ses-I 90 

-do- -II 60 

Elective-I 60 

Elective-II 6' 
Ele<;tive-III 6, 

Elective-IV 6, 

Transport an j Storage of Materials 60 

Engineering Drawing 90 

P Design and Drawing- I 90 

450 Design and Drawing-II alld Elective Lab. 9' 

(25;;) Electrical and Hydraulics Lab. 90 

Project work 9' 

1800 (100%) TOTAL 450 450 450' 4! 

GS General Studies 
SAS Science and Applied Science Subject6 
TS Technical Studies 
p Practice 
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(BLBCTIVES :' (CHEMICAL BNGINEBRING) 

our elective ,hculd. be chomi under anyone of me divcrlificatio 

Diversification: Plutic TeeMolocy 

J. Synthetic Pluries 

s. Synthetic Teztile Pibre 

3. Mouldin, Techniqueo 

4. Procell. Bquipment Desl,n 

S. IDitrumentation & Process ContrOl 

Diversification: CeramicTechnoloay 

I. Ceramic Materials" POfCtIIlei 

". Gla .. TechnololY 

J. R.efractory TechnololY 

4. Ceramic Encl. Desien 

s. Instrumentation & Process Control 

DiTCrlification: Fertilizer Technoloay 

I. Nitrogenous Pertilizen 

s. Phosphatic Fertilizen 

3. Synthetic Pertilizen 

4. Pertilizen PlaDt Desie:n 

S. Instrumentation & Process ContrOl 

Some of the other divenifications which could be offered throu&h ,uitable electives are I 

(.) Nuclear TechnolOJY 

(if) Puel TechnolOJY 

GMGIPND_'9 M. of.Edu. L-3-U-7'-3,OOO. 
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