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CHAPTER 1

1.0. INTRODUCTIUN
1.1. Background

1.11. In recent years, there has been serious
criticism of the system of ‘polylechnic education by
educationists, representatives of industry, professional
bodies and employers. The common points of cri-
ticism are as follows:

(a) The diploma courses in our polytechnics
are mostly theoretical with very little
practical bias.

(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,

(¢} The 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 any one particular branch of a
subject field in which specialist technicians
are required.

1.12. These and several other factors have been
causing concern to persons responsible for the
development of  technical education. Their
anxieties have found expression, op several occasions,
in the meetings of the All Indiz Council for Tech-
vical Fdncation, the Institution of Engineers (India).
the All India Manufacturers® Organisation, the Indian
Engineering Association, the JIndian Society for
Technical Education and other organisations.

1.13. The second conference of the State Direc-
tors of Technical Education héld on the 14th and
15th June, 1969 at Delhi has also stressed the need
for the reorganisation of polytechnic education,

1.14. It was in this context that the initiative for
focussing attention on the reoreanisation of the
svstem of Polvtechnic FEducation came from Prof.
V. K. R. V. Rao. Union Minister for Education and
Youth Services. Presiding over the 20th meetine of
the All Tndia Council for Technical Bducation held
on the 23rd September, 1969, Prof. Ran exoressed
concern over the state of polvtechnic education and
supgested that the present stace of consolidation of
, ferhnical education is opportune for reoreanising the
nnlvtechnic courses. He also outlined the following
general guidelines for consideration:

(a) A system of polvtechnic education that
articulates the ioint and co-overative effort
of technical instimtes and industry  should
be develoned, ‘The nrimarv naed is for a
ovurposeful system of industrial  anpbren-
ticeship that industry accepts as its res-

‘ponsibility. The technical institutes, on the
other hand, should consider apprenticeship
as an integral part of the total process of
polytechnic education,

(b) Polytechnics and industry which are located
near each other should co-operate in
organising and conducting sandwich courses
for training the correct type of technicians
that industry requires. Sandwich courses
should become ultimately a general 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 carty 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 employment in mailor sectors of
engineering activity, the need for the mobi-
lity of technicians—both vertical and hori-
zontal, and the immediate and future em-
‘nlyyment opportunities available .to them.
Each ovolytechnic should, in consultation
with the emploving authorities concerned.
ensure that there is an adequate demand
for the specialist technicians tn be trained.
Trainineg in each specialitv should be a
iudicious combination of theory and prac-
tical experience in the field.

(e) The curiculum should aim to give a broad-
based education in the major fields of
engineering.  Training in a particular
<pecialitv should be built on this broad
hase. This jc neressarv to ensura that, if
the dinloma holder cannot eet a svitable
inh in hic dngciality, he would not become
unemnlovahle as = technician  in another
retevant  field:  hic  horizontal  mobili'y
shanld nnt hecyme difficult.

1.15. Prof. V. K. R. V. Rao suggested that a
high-power Committee consisting of experts in tech-
nical education and industry should examine
the entire svstem of polvtechnic education. The
Committee should not nnly examine the present
inadequacies in the svifem and sugeested measures
for imorovement. but alsn prepare n blue-print to
reoreanise all aspects of holvtechnic education durine
the next ten vears. He also supgested that experts



from Britain, Germany, USSR, USA and other coun-
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 advice of the All India Councii for
Technical Education, the Government of India cons-
tituted the Special Committee for Reorganisation and
Development of Polytechnic Education under the
Chairmanship of Prof. G, R, Damodaran,

1.22, The composition of the Special Commitiee
is as follows:

Chairman

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

Members

Prof. S. K. Das Principal, Technical Teachers’

Training Institute, 7, Mourbhanj Road, -

Calcutta-23.

Dr. S. M. Dasgupta, Director, Govindram Sek-
saria Institute of 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, Hyderabad.

Dr. Pranlal Patel, Messrs, Malleable lron and
Steel Castings Co. Pvt. Ltd., and President,
All India, Manufacturers’ Organisation,
Tulsi Pipe Road, Lower Parel, Bombay-13.

Shri Y. Saran, Prncipal, S. V. Polytechnic

Bhopal. (at present, Principal, of TTTI,
Bhopal).

Prof. B. Sengupto, Lat-Bagan, P.O. Shahganj,
Dist. Hooghly.

Shri S. G. Somani, Hon, General Secretary, All
India Manufacturers’ Organisation, Bon-
bay.

Member-Secretaries

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

Shri D, V. Narasimham, Deputy Educational
Adviser (T) Ministry of FEducation and
Youth Services, New Delhi.

1.23. The Committ - lowino
members: . iee  co-opted thcl following

Shri K. R. Sivaramokrishnan, Institute of
Applied Manpower Research, Indraprastha
Estate, New Delhi.

Col. S. G. Pendse, Dircctor of Training and
Central Apprenticeship Adviser, Directorate
General of Employment and Training,
lS)hram Shakti Bhawan, Rafi Marg, New

elhi.

Shri M. V. V., Raman, Director (Industrial
Engineering), Nafional 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 . .. USA
Mr. E. Houghton
Prof. W. D. Kurz
Dean Minore Shimosaka

Bretain
West Germany
Japan

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

(a) to examine the whole system of polytechnic

' education vis-a-vis the needs of industry
for middle level technicians and to prepare
a ten year plan for its reorganisation and
development;

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

{c) to report on all other aépccts of polytechnic
educatjon,

1.3. Sittings of the Commitfee

1.31. The first ineeting of the Committes was
held at New Dethi on 4th April, 1970, It was
inaugurated by Prof. V. X. 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 is given in Appendix
No, I). : -

1.32. After a general discussion on the terms of
reference the Committee decided to adopt the
following strategy of action:

(a) To undertaké a sample survey of industry
.in order to find out the types of technicians
required.  This survey . should cover a
cros-section of industry embracing the
heavy, medium and small scale 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) To examine how far diversification at the
technician level is possible keeping in view
the need for mobility of technicians—both
horizontal and vertical,

{d) 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 tcaching.

(f) To examine the aspects of facuity 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 wavs and means of achieving
the maximum involvement of industry in
the training of technician-students and
teachers.

1.33. The Committee, at its first meeting, set up
tws 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. Sengupto (Convenor)
Shri A, L. Narayan

Shri 8. K. Das

Shri Y. Saran

Shri N. Gnanasambandham
Prof. S. M. Dasgupta

{b) The sub-committee t, prcpare a question-
naire and conduct a sample survey of
industry was constituted as follows:

Dr, Pranial Patel {Convenon

Shri K. R, Sivaramakrishnan 4 CeE
Shri S. G, Somani '
Shri Y. Saran
Shri K. C. Lail

At the second meeting held at Bangalore, the
Committes authorised the Chairman to conduct an
independent, bricf and quick survey of the utilisation
of technician manpower in industry,

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
Technical Education of various 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 Bombay, the Committee met the members
cf the Special Committee appointed by the Govern-
ment of Maharashtra for the reorganisation of
Polytechnic Education in that State.

The Tist of persons interviewed bv the Chaizman
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, ke

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

Prof. G, R. Damodaran (Convenor)
Prof, B. Sengupto

Col. S. G. Pendse

Dr. Pranlal Patel 4
Shri K. R, Sivaramakrishnan

Shri Biman Sen.

1.39. Based on their study of selected polytechnics
in different States, the foreign consultants submitted
individual reports to the Committee. The reports of
the consultants are given in Appendix No. 3. The
Committee. considered these reports at its fifth meet-
ing held at New Delhi,

_1.310. During the course of its work. the Com-
mittee also appointed the following Working Groups:

(a) Working Group to prepare the draft frame-
work of a Ten Year Plan.

Prof. G. R, Damwodaran (Convenor)

Shri K. R. Sivaramakrishnan

Dr, Prem Bhau il

Shri P. Sivalingam.

Shri Biman Sen

(b) Working Group t0 examine the ways of
organising Practical Training, securing the co-ope-.
ration of industry and sta'ting of sandwich and.
diversified courses.

Prof. G. R, Damodaran (Convenor) +
Shl‘i S. G’. Somm . ;-~ -.-\; '_\ 1



Prof, B. Sengupto Shri D. V. Narasimham
Shri M. 8. S. Varadan 1.4. Draft Report

1.41. The Draft Report prepared by the Drafting
Shri T. R, Doss Committee was considered at the last sitting of the

Committee held at New Delhi between the 26th and

Prof. A. P. Jambulingam 28th February, 1971 and adopted after modifications,.



e, CHAPTER: I J

T be— e
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 years,
unfortunately very little growth or development tcok
place prior to lndependence. The growth of techm-
cal education depends on the socio-economic and
industrial conditions of the country and its develop-
ment is controlled by the needs and requirements of
the economy. Therefore, it is not_surprising thai
technical education, particularly techmician education,
did not make much progress prior to Independence.

2,02, In 1947, the country was faced with the
great challenge of rapidly industrializing the predomu-
nantly agricuitural economy. In order t5 do so, the
country had to build up its technical education sys-
tem within a short period.  Perhaps one of our
most remarkable achievements since Independence
bas been the phenomenal growth of technical edu-
cation. In 1947, there were about 53 institutions
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 vyear. 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
about 23,500. Owing to the recession during the
period 1965 to 1967, the admission to Polytechnics
(from the year 1968) was restricted to about 37,000.
However, the actua] 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 about 22 Polytechnics functioning throughout
the country catering exclusively for girls. These
polytechnics offer a wide range of courses. The
annual admission capacity of these imstitutions is
approximately 2,200,

2.04. Three patterns of courses have so far been
evolved for technician educatich: (1) three-year
full-time courses, (2) two-year full-time courses, and
(3) sandwich courses. About 94 per cent of the
polytechnics (excluding the girls’ polytechnics) offer
the three-year full-time diploma courses.

2.1, Survey and Distribution of Polytechnics.

2,11. The State-wise distribution of 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 body of
the polytechnics (excluding the girls polytechnics)
Is at present distributeq only in the three major fields
of engineering, viz, civil, electrical and mechanical

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, Exisiing Organisational Pattern,

2.21. With the phenomenal expansion of all
sectors of education since Independence, the admi-
nistration of education has become complex. During
the post-independence periog several new dimensions
have been added to the functions and responsibilities
of Government in policy-making, co-ordination and
fulfilment of natiomal targets in education. In this
process technical education has received special
emphasis,

2.22. The All India Council for Technical Edu-
cation was constituted in November, 1¥45 to advise
the Government of india on all aspects of technical
education. [t consists of representatives of the
union and State Governments, Parliament, associa-
uons in the flelds of business, industry, labour and
education, and professional  bodies. Though the
Council is an advisory body, experience shows that
is recommendations have, by and large, been ac-
cepted in the past by the Union and State Govern-
ments. The four Regiona] Committees of the
Council, each covering a group of States, have their
offices at Kanpur, Madras, Bombay and Caicutta and
assist the A.LC.T.E.

2.23, The All India Council for Technical
Education has set up eight Boards of Technical
Studies in :different branches wof engineering, tech-
nology, mapagement etc., to advise the Council on
such matters as the preparation of mode] courses
of studies, and the specification and regulation of
standards in the respective subject fields.

2.24, Tehnical education is normaily .administer-
ed by the Education Departments of State Govern-
ments. Ip some cases, however, it is being adminis-
tered by other departments such as Department of
Industries or Public Works Department 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 technic
education. g v

2.25. The activities of the polytechnics in each
State are coordinateq through the concerned State
Board of Technical Education within the overall
national policies formulated by the All India Coun-
cil for Technical Education. The Directorate of
Technical Education is responsible for the admiuis-
tration and inspection of the polytechnics and pro-
vides secretariat assistance to the State Board of
Technical Education which conducts the examinations
ang awards the diploma=.



2.26, At present, about 70 per cent of the poly-
technics are run by State Governments and the rest
by private agencies or autonomous bodics.

2.97. Perhaps one of the weakest links in the
development of technical education at present is the
system of evaluation, inspection and feed back.
Neither at the pational 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 lLittle feed back of information
which is very necessary to make the technica] educa-
tion system more semsitive to the needs.

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 occupied by diploma holders, 48
per cent being held by persons who have risen from
the craftsmen leve] and about 16 per cent by engi-
neering graduates. It is clear that although there
is unemployment among the diploma holders, there
is at the same time a tendency in industry to assign
a significant proportion of technician positions to
persons without forma] 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 industry, 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 cument unemployment
among engineering graduates and diploma holders

was recently made by the Institute of Applied Man- -

power 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 approximately, 1:2.

2.42. One of the factors leading to this increasing
unemployment among diploma holders is reported to
be the deficiencies of the present polytechnic courses
vis-a-vis the requirements of industry. The short-
vomings of these courses as revealed by the Com-
mittee’s Survey of Industries are described in
Chapter IV. The Committce would like to stress

in this context the need to 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 for engineers during the Fifth
Plan period. Assuming that the economy will grow
at an annual rate of 5.5 per cent during the
Fourth Plan and 6 per cent during the Fifth Plan,
as postulated by the Planning Commission, 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 pature within the overall sanc-
tioned intake capacity in the existing institutions.

2.44, The Committce is therefore of the view,
that, at least for the next five years, there would be
no need to consider the establishment of new poly-
technics. As for the intake capacity of existing
‘polytechnics, the position 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 programmes aiming
at qualitative improvement of technician education
on the lines suggested in this Report.

2.45, At the same time, efforts should be made 10
prepare realistic estimates 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, s5 that appropriate programmes of educa-
tiona] development could be formulated and includ~d
in the Fifth Five Year Plan.



TaABLE 2.1 TaBLE 2.2

Subject-wise distribution of capacity together with total
intake andout-turn for the year 1969-70 1

(excluding Girls PolytechmicsY

Statewise distribution of po'ytechiies (excluding Girls’ poly-
technics) as in the year 3969-70.

itutions titutions Institutions . .
Institutions  Institutions Maximum Admission OQut

, No. State Conducting conducting conducting . No. . 5
S 3-Year z<Year  sandwich S. No Subject arca in-take  1969-70  T1969-70
courses courses courses m&“ﬁw
3 _ 1966
T Andh:.-a Pradesh . . 18 I H : - B
1 Civil ., . . . 15,190 6,402 4,812
2 Assam . . . 6 .. .. 2 Mechanical | . . 16,339 9,194 8,905
3 Bihar . . . . I4 . . 3 Electrical . . . 13,395 7,460 6,035
4 Chandigerh . . . I .. .. 4  Electronics/Telecom/
Radio Engg. . . . 350 290 223
¢ Delhi, . . . 3 . .
5 Mining . . . 400 154 95
6 Goa . . . 1 .. .
6 Metallyrgy . . . 240 166 86
7 Gujarat . . . 17 - . ..
_ 7 Automobile | . . 497 414 243
g8 Harvana . . . 6 . 1 .
. 8 Textile . . - 493 413 280
o Himachai Pradesh, . 2 . .
9 Leather Technology . 95 112 g
10 Jammu& Kashmir ! . 2
10 Paper and Palp Technology 50 40 54
1r Kersla . . % .. . .
11 Printing Technology . 385 409 207
12 Madhya Pradesh . . 22 .. .. .
t2 Textile Chemistry . . 95 55 49
13 Maharashtra . . 24 2 . .
13 Chemical Operator
14 Manipur . . ] 1 N o Chemical Engg., . 130 220 147
14 Pharmacy & Dress
ore . . . 2 .. .
15 Mys 7 course ., . . 400 478 219
16 Orissa . . . & . ¥ 15 Ceramics . . . 64 34 24
17 Pondicherry .. I 16 Sound. . . . 61 68 23
18 Punjab e 10 .- I 17 Refrigeration .. 40 59 35
19 Rejasthan . . 6 . 18 Production Bngg. . . 190 6 o*
20 TamilNadu, . . 27 - 3 19 IndustrialEngg. . . . 6 5*
31 Tripura < ! . 20 Arclilliitectuml Assistant-
sz Uttas Pradesh . ) 1 2 ) ship. . . . ] 68 II
Planni
23 West Bengal ' ] 23 . . 2r Town Planning . . 20 20 18%*
22 Industrial Blectronics. . - ToreE |
Totar)] . . 267 8 9

TortAL . . 48,544 26,078 21,539

ToraL . . 284 *1 1/2 years post-diplama course at the PSG Polytechnic,X
—_— Coimbatore. ’

5 oy . .
Nota : Government Polytechnic, Hyderabad (A.P.) also Madra:. yeat post-diploma course at the Central Polytechnic,
offers the two year diploma course, #¥#Allahabad Polytechnic, 1969.




TABLE 2.3
State-mise distribution of Girls® Polvtechnics as in the Year
1969-~70
Institutions Institutions

Sl Srate conducting conducting Remarks

No. 3-vear 2-ycar

course course

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

2 Assam . . I e Also offers 2-years
course in Secretarial
Practice

3 Bihar . . .. .. .

4 Chandigarh I . Also offers 2-years
courtes in Commer-
cial Practice, Phar-
macy & Library Sci-~
ence.

§ Delhi . . 1 .. Also  offers 32-year
courses in Secretari
Practice,  Library
Science & Laboratory
Technology.

6 Goa . . .e

7 Guijarat. 2 . Also offers 2-year
course in Secretarial
Practice.

8 Haryaia . I .

¢ Himachal Pra-

desh . . .

19 Jammu and .

11 Kerala . . 3 . Also offers 2 years
course in  Commer-
cial Practice.

12 Madhya Pra-

desh . I . Also offers 2 vear
courses in Secretarial
Practice and Labora-
tory Technology.

13 Maharashtra , . ..

14 Manipur .e ve .

15 Mysore 1 - Also offers 2-year
course in commercial
Pratice and Library
Science.

16 Orissa . . . .e

17 Pondicherry . . . .

18 Punjab . ..

ig Rajasthan . 2 . Also offers 2-year

coursein Lib-ary Science

20 Tamil Nadu . 3 .. Also offers 2-Year
course in Commer-
cial Practice.

21 Tripura . . -

22 Uttar Pradesh 2 . Also offers 2-year
course in Secretarial
practice

23 West Bengal . I . ..

21 1

ToTAL

TABLE 2.4

Subject-toise distribution of capacity together with total iritghe
out-tirn for the year 1969-70

(Girls’ Polytechnics)
8. No. Subject Area Sanctioned Admission Out-turn
Intake  (1969-70) (1969-70)
{ 1969-70)
1. Electronics ., . . 420 329 . 141
3. Secretarial Practice . 300 304 123
3. Interior Decoration and
Display . . . ss 36 15
4. Library Science |, . 145 1358 86
5. Medical Laboratory
Technology . . 40 29 ) ¢
6. Commercial Arts. . 25 29 18
7. Architectural Assistantship 180 96 84
8. Commercial Practice
and Stenography . . 300 424 3{:]
9. Pharmacy . . . 150 162 12
10. Costume Design , . 248 163 77
11. Civil/Draughtsmanship . 300 202 67
12, Catering . . . 30 44 .
TOTAL 2,190 7,753 757




CHAPTER IIT

3.0. ConNcePT OF TECHNICIAN AND HiIs 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 process 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 I1L.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
ecineering. :

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

“The term “technician™ applies to persons
working in occupations requiring a know-
ledge of technology and related sciences
between that of a skilled ‘worker and :that
of an engineer or technologist; occupations
at technicians level may call for inspection
and maintenance, detailed development
plans, supervision of vproduction work.
detail construction.  Collaboration with
the engineer is an essential part of the
work of the technician™.

3.14, The Huddersfield Conference on the Edu-
cation and Training of Technicians held in 1966
identified technicians as being those people émployed
in the broad spectrum of occupations lying between
the craftsmen on the one hand and the professional
(or technologist) on the other, ‘

3.15. Tt may, however, be stated that a technician
working in fields such as sales, servicing, routine.
maintenance, estimating etc., may need very little
guidance or advice from a professional. In such
cases he will mostly be working independently except
for a nominal professional supervision as a matter
of administrative hierarchv. In some situations the
technician may be calied upon to supervise the work
of craftsmen, operators or juniar technicians.

So far as the supervision of craftsmen is concerned
there is a tendency in industry to leave such supervi-
sion to persons promoted from 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. Functions

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

(i) Erectine and commissioning of engineering
structures, equipment, etc,

(ii) Engineering drawing and detailing;

(ify Mainfenance and repair of engineering plant

and machinery; .

(iv) Assisting engineering in design and develop-

ment; .

(v) Assisting enpineers and scientists in research

and development activity;

(vi) Inspection testing;

(vii} Estimating;

(viii} Sales ang after-Sales Service.

(ix) Servicing;

{xy 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 which
are comparable to those of technicians in the engi-
neering fields, Such occupations include personal
secretaries, accountants, auditors, data processing
personnel and certain other jumior executives.

3.3. Definition and Interpretﬁﬁon 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 higher than that of a skilled



worker but below that of a technologist;
whose work moreover requires a proficien-
cy in skilis 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-
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3.32. '1ne following diagra.. illustrates the two
major dimensions which may be used to distinguish
skilled workers, technicians, technologists and scien-
tists. For the purpose of this report, the Commit-
tee has restricted the areas of technicians to the
extent to which technical personnel can be trained
effectively through full-time or part-time courses etc.
to occupy middle level positions in the technical man-
power spectrum as indicated in the schemetic dia-

EDUCATION

§ SIKLL & PRACTICE > ?/
IN \/ /éé?/é
/ xnown.zoee/& THEORY/

TECHNICIANS

SCIENTISTS

N

=

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

3.4. Edgeation 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
condition 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 excrcise
technical judgment; this judgment is based on an
intelligent application of the general princioles under-
lying the technician’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 casily defined and
g.cnc’ral]y recognized degree of skill, the term ‘techni-
cian’ applies to a broad band of abilities ranging from
jobs which are only slightly more teclmical than those.



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

and scientists.

3.43, The special characteristics of tcc}!nicians'
work determine the nature of their education and
training. 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 necd not be so .profound as that
of the professional scientist, but should be sufficiently
firm to permit its further extension as pew applica-
tions of the relevant.sciences and technology are in-
troduced and -also as the_techuician himseif encoun-
ters situations which present new requirements for
specialisation.

3.44, Most technicians also find themseclves con-
cerned technically with the work of others.at craft or
operative level. They must, therefore, be aware of
its nature and problems. This awateness is prefer-
ably acquired through the medium.of a broad basic

training and planned expesience which is specifically

designed to give direct acquaintancé with the work in
question, A

3.45, Technicians in all ficlds should also be able
to communicate with their collcagues at senior and
junior levels, for example, in making frepcrts, issuing
and conveying instruct:ons 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-
uuirement for manual skills as opposed to technical
knowledge will depend very largely on the field in
which he is employed; in design, for example, it will
be mirimal, in servicing 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 due course they may also
be expected to rise to positions of responsibility. in
industry, commerce and society. Sowme technicians

may set up their own industrial or business conceras..

Technician education should not lose sight of these
aspects of the future life of technicians. Through
their courses, educational -approach and extracurri-
cular activities, polytechnics should attempt to (_levc-
lop the right type of motivation, the correct attitude
towards dignity of labour, a practical way of thinking
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

. change. and scicntific progress: if the technician is to

play his proper part in the solution of this problem,
he must be adaptable ang needs to have an appre-
ciation of the social and’ economic eavironment be-
vond the narrow ‘éo;lﬁncs of his immediate i]is_scipli,né.-_-,
This need for flexibility and a wider outlook calls, for
broad-based courses which include liberal or humanis-
tic studies and the provision of adequate co-curricular,
extra -curricular and recreational facilities,

3.49. Entry-into a technician - occupation requires:
not only an understanding of the scientific principles
behind particular technician functions but also a mas-
tery of the techniques and the skills, procedures and.
processes which are a part of these techniques.;
Application of these techniques implies a careful selec-
tion of the tools, equipment and skills and_their judi- .
cious use to production objectives. Polytechnics can
offer only u part of the training needed to impart these
competencies because of the limitations of their work-
shop facilities. They may include in their programme.
the training in basic manual and machine skills.. The
rest of the above practical competencies can only be
acquired by industrial or field training. Trainibg to
achieve an acceptable level of practical competency- is
thus an integral part of the education of technicians
and the success of. technician education programmes
will depend .on the degree to which the integration of
polytechnic courses with relevant field/industrial train-
ing is achieved and consequently.:on' the degree to
which collaboration between polytechnics on the one
hand and industry and commerce on the other is estab-
lished. The Committee recognises the supreme
importance of associating industry and commerce—
the employers—with. the planning and implementation
of technician education and training programmes.
From the-initial forecasts of technician manpower re-
quirermnents through the analysis of job content to the
preparation: of course syllabuses, and the final assess-
ment of the competence of the techniciins, there is
an urgent need to ensure the closest possible coopera~
tion..of employers.. The problems of providing pro-
per education and training for technicians are the
concern’ of a partnership between government, em-
ployers and the educational system; each has its res-
ponsibilities and each myst collaborate with the others
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 ang direction of the
reorganisation of polytechnic education to meet the
real needs of industry for middle level technicians, it
is mecessary, 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 courscs,
and an assessment of the in-plant facilities which could
be made available by industry, would be useful in
planning for the education and training of technicians
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
engineering; 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 technician jobs in two
selected engineering establishmeats. 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 bolders and engi-
neering practicals* i.e., those who do not have formal
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

- Techrician positions by educational gqualifications.

Proportion (in percentage)

Industry group

. Engg. Diploma Engin-
Gra- Holders eeringl  Total

duates Practicals

1 .2 3 4 s
Mechanical Engg. Industry 1 A1 48 100
Electrical Engg. Industry . 16 38 46 100
Metallurgical (including

Mining) Industry. . 9 a7 54 00
Processing Industry . 23 24 53 100
Others . . . . 26 29 45 100
Overall proportion . . 16 36 48 100

*In the Report of the Surveyof Industries,the phrase
,“persons with job experience only” is Used in place of the term

-

J‘engineering practicals®. §

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 tvol,
and paper industries.

4.13. A sizeable proportion of skilled 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 offer a variety of short-
term and part-time educational coiirses 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 tormg of functions, technicians are dis-
tributed into the three fields of (a) 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 distribution of technicians,

Proportion (in percentage)}
Industry group

Design  Labora-  Sales
& tory Stores  Total

Produc- testing etc.
tion &
analysis+
- 2 4 s
Mechanical Engincering
Industry . . . 74 19 7 100
Electrical Engineering In-
dustry . . - 65 19 16 100
Metallurgical (including
Mining) Industry , . N.A, N.AJ NA. NA.
Processing Indusiry . . 68 24 8 100
Others ., . . . N.A. NA. NA. N.A.
TOTAL . . 69 20 11 100

N.A.; Not available,



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.
of Technical

4.2. Requirement Knowledge and

Skills *

4.21. Irrespective of the nature of processes or
organisations, the main qualities expected of diploma
holders for filling up technician positions 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) persomnel 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 courses 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
particular 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
bek necessary before any specialised study is 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 the respondents favoured sand-
wich courses with specialisation. The Engineering
Industry in general supports sandwich courses where-
ever sich 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 scventy per cent from the electronics
industry.

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 nf different industries. A view was expres-
sed on behalf of some units dn the petro-chemical
industry and in the electronics industry that sponsor-
ship of students by industry to technician courses would
be very desirable,
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4.34. A close coordination between industry and
cducation is considered essential in the process of
technician education and training, This wili be neces-
sary, among other things, for the periodic revision of
curricula and developmenl of new courses whereever
necessary, for 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 cooperate with poly-
technics in all these areas.

4.4, Training of Diploma Students in Industry..

4.4]1. Consistent with the view that training in in-
dustry is an essential component of the education of
technicians, many industries have offered facilitics 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 crder to make
polytechnic education application-oriented and relevant
to the needs of industry. Nearly 80 per cent of the
respondents are willing to offer the necessary facilities
for the industrial training of teachers subject to cer-
tain conditions. These conditions maiuly concern (a)
the cost to be incurred for the training and (b) the
safeguards necessary to maintain technical secrets re-
Iating to their products, processes and techniques,

4.52. Various suggestions have been made about the
duration of the andustrial training 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
shorter duration from time to time during the tenure
of work of teachers.

4.6. Retraining

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

4.62. Several industries have suggested special
short-term courses for technicians in  dindustrial and
production engineering and in the modern concepts
and techniques in their subject fields. Some of the
subjects indicated in this connection are: (a) opera-
tions research; (b) instrumentation; (c) tooj design



and engineering; (d) production_planning; (e) stand-
ardization; (f) materials - planning and control; (2)
quality control;and (h) cost control.

4.63. Some of the above subjects, like quality con-

trol and production control, are in the nature of basic
requirements for any technician course and should be
‘ncluded in- the -pre-employment education offered in
“polytechnics. Wherever ' Industry identifies specific
areag of retraining, polytechnics should devise suitable
‘short-term courses jointly with -the-industry concerned
and conduct such courses either in- polytechnics and/
or in industry,

4.7. Job Analysis

4.71, The sample job analysis made by the Tech-
piciands ETAOIN SHRLUD CMFWYP ETAOINT
- pical  Teacher Training Institute, Calcutta, primarily
- as a pilot study, broadly supports the findings of the
-Survey particularly on the need (a) to-specialise by
means of diversified technitian cGurses,. (b) to-develop
supervisory and managerial skills, (c) to improve the
_ techmician’s ability to plan, organise and control shop-
floor activities, (d) to develop the ability to communi-
- cate effectively with engineers and craftsmen, (e) to
ensure a sound knowledge of engineering principles
-and sciences—afong with . sXl in-the application of
such.knowledge to practical problems, and (f) to con-
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that polytechnics and industry have complementaty

_roles to assume in the education and training of techni-

cians. Whereas certain 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
formulated keeping in view the changing requircments
of jobs for skills and knowledge and the ability and
needs of the individual technician. In order to iden-
tify  these ‘needs, as well as to aid the diversification of

" educational programmes in polytechnics, it is necessary

1

- sider-the process of technician education as a c¢o- -

-.popera.effort of polytehnics and industry.

" '4.72. An overall review of the duties/tasks, know- '

Tedge, skills and responsibilities of technicians indicateg

to' undeftake job analysig 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-

. gestiong ‘made by industrial associations and profes-

sional - organisationg like the Institution of Engineers
(India). In the recommendations which follow, these
views and suggestions have been cooordinated with
the tactual data on the education and employment of
diploma holders so that the present system may be

-reorganised on proper lines.



CHAPTER V'

5.0. REORGANISATION OF POLYTECHNIC EDUCATION

5.01. The dutics and functions of technicians and
the corresponding educational and training require-
ments have becn outlined in Chapter IH. The deficien-
cies of the present system of technician education and
training and the desirable improvements pointed out by
industry have becn summarised in Chapter 1V, 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 Nature of the Reorganisation of
Courses
A

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 patural if one looks
at the bewildering variety of specialised technological
techniques, operations, procedures, and equipments
which characterise the present-day industrial activities.
New methods, materials and processes are emerging
rapidly. Side by side, new techniques of production
management, as in production control and industrial
engineering, are developing. Commerce and business
are also making an increasing use of scientific and
specialised methods in organisation, sales and manage-
ment. Correspondingly, there has been considerable
development in technician functions and specialities.
Underlying these specialities there is such a great deal

of specialised theory and practice that a general course

in a major branch of engincering can only supericially
cover all these specialities. It may, therefore, appear
desirable 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:

(@) In the Indian context, narrow specialisation
will severely restrict the employment oppor-
tunities and mobility of technicians,

(ii) Narrow specialisation may restrict future oc-
cupational advancement for want of higher

level positions in many of the specialised
fields,

(iii) In the absence of . broad—ti_ased' technical
knowled_g_e, the scope for further study and
ﬁﬁipt?lbmty to technological changes will be

ted. ‘ ‘

(c) Bearing these considerationgs in mind, the Com-
mittee feels that, at present, narrow specialisation is
undesirable at the first diploma level. The diploma
courses should, wherever nccessary, 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 basic principles of engineering, technology or
other fields and the applied and basic sciences and
mathematics commop to the entire branch,

5.12. Need for Sandwich Courses

(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 requirementg of industry.

(b) But the industries agree, nearly unana@mously,
that however, efficiently the systems of rechrician edu-~
cation and training may be organised, the diploma
holders are not likely to exactly fit mnto the needs of
the actual work done in industry without some kind of
orientation and shop floor/field training. 1his is so
because the practices and techniques, tools and equip
ment, and procedures vary in nature from ugit to unit
in the same kind of industry and from industry 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
on¢ could see the dimensions of the problem of train-
ing the student to adequate technician job-competency.
Most industries realise this and are prepared ‘o orga-
nise orientation and induction programme and on-the-
job training to new recruits. Even so they expect the
diploma holder to have a good practical knowledge
znd skill concerning industrial techniques, procedures,
tools, materials etc. so as to enable mim to judiciously
select and apply these in any particular situation.

{c) The capability of purely institutivaal education
zr.d training to impart such a competency is somewhat
limited by the available equipment and facilities. In
the institutional set-up the industrial atmosphere too is
lacking. The practical work in the polytechnics, if
well-organised, can give the training in basic manipula-
tive and machine skills necessary to develop skill acqui-
sition and appreciation. Facility in the judicial com-
bination of skills and tools and the integrated appli-
catiop of knowledge and techniques to actual field
operations can, 1o a large extent, be acquired only
through properly planned and guided training in
industry. Moreover, in the institational 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. Planned
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practical work in a production shop or in a drawing
office, where the activities are oot merely exercises but
stages of work which will end in saleable products,
makes a difference in the intensity of motivation, as-
similation and appreciation.

(d) For these reasons, the Committee recom-
mends that efforts should be made by all concerned
to provide practical traiming in industry for all diplo-
ma students, The several aspects of industrial train-
ing are discussed in Chapter IX.

(¢) 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 combiped to conduct
these courses, with the result theory and practice are
closely correlated. The student’s motivation is 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 academic
pursuits to the world of work becomes easier. There-
fore, there can be no doubt that sandwich courses,
if they are properly planned, organised and conducted,
would be the best way of producing capable techni-
cians, The Committee favour their progressive in-
troductio- in appropnate technician specialities wher-
ever possible. However, the effective organisation
of sandwirh courses depends on several considerations
both acardemic and practical. These considerations
are examined in z later section.

(f) While the incorporation of industrial training
as ap important component of technician education is
_essential, it is equally necessary that adeyuate atten-
tion be paid to strengtheming the practical content
of the courses and giving them an industrial orienta-
tion.

(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 learnming 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 situation (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.

(b) This calls for the adoption of new teaching
approaches 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 exveri-
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 the need expressec 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 themselves to
work with 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} Industry has aiso stiessed the nzed for orgams-
ing special refresher and retraining courses in several
areas for their technicians, The Commiitee recom-
mends that while the major concern of polytechnics
should be the running of regular diploma courses, they
should also organise part-time, short-term and cther |
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 qualify themselves better will not only
serve the interests of industry, but, morc importantly,
improve the promotional prospects of technicians and
enhance their status,

(d) In this context the Committee feels it necessary
to refer to the greater sccial recognition given to
degrees and the wide-spread demand by technicians
for the creation of opportunities to qualify for degrees.
The technician education 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—:the machinery for the control of
standards of technician education recommended in the
later part of this chapter—may award these degrees.
Such courses could moreover give scope for polytech-
nic teachers also to attain better status and opportu-
nities,

5.14. Need for Flexibility in Course Planning

If t}!e suggestiong made so far about course reor-
ganisation are to be effective, the courses must reflect
the needs of regional, local and individual industrial
and commercial units as closely as possible. There-
fore, it is obvious that the courses and curricula of
different polytechnics would not always be uniform.
I\_/Iorcox:er, the local conditions with regard to indust-
rial training vary greatly and therefore, there can be
no single uniform training arrangement. In view of
these considerations, it becomes essential that, within
the broad framework of certain general guidelines as
regards the standards, objectives and scope of
technician courses, there should be a great deal of
flexibility in course planning to. penmit local varia-
tions in their structure, contents, and organisation.
This necessity for flexibility gains further emphasis if
1t is agreed that technician education should contj-

nually adapt and modify itself t i
and changes, y O suit future needs



5.2. Courses
5.21. Course Patterns

(a) In line with the foregoing considerations the
Committee recommends that polytechnics should or-
ganise a variety of courses as given below depending
on the needs and situations. In organising the diffe-
rent courses, it is essential that coordination should be
established in centres where more than one polytechnic
exists so that duplication of effects may be avoided.

(b) Full-time Diploma Courses

(i) General Courses: General Courses are of the
kind as exist at present in the fields of engineering
and in commercial practice.

(ii) Diversified Courses: Diversitied Courses have
been defined earlier as those in which study-in-depth
or specialisation in any of a range of broad sub-fields
is built on a study of the fundamentals of the entire
branch. Diversified courses should be organised in
such institutions where the peed for them has been
fully established. These courses may be introduced
in the initial stages by means of elective subjects within
the broad-based diploma courses.

In introducing diversified courses, due regard
should be paid to the pattern of employment in the
major fields of engineering, commerce and business.
In the field of civil engineering, for example, the
major employers like the PWD and Government de-
partments feel that there is no need for extensive
diversification. However, other cmployers like the
contracting firms, practising architects and consuit-
ing engineers have expressed the view that ‘therz is
need and scope for some diversificd courses in the
civil engineering field.

In mechanical engineering and clectrical eugineering,
where manufacturing industry is the major employer,
. there is a large demand for specialist technicians.
There employment pattern in respect of technician
level personnel in commerce and business also admits
of some diversification in the related diploma courses.
Introduction of diversified courses therefore implies a
careful analysis, from time to time, of the activity of
employing organisations and the job positions avail-
able therein and a precise description of the functions
of technicians. For this purpose the Committee Ie-
commends the setting up of special cells in the Direc-
torates or Departments in charge of technical educa-
tion. ‘Their functions would include the estimation
of future technician demand, speciality-wise, on the
basis of analyses of occupations. In India, the tech-
nician is frequently required to deal with tasks related
to, but not necessarily part of, his functions. There-
fore, in planning the diversified courses, we should
look beyond the boundary of such occupational ana-
lyses. Courses must be planned to suit the needs of
technician occupations in a cluster of closely related
specialisations. A list of some of the fields in which
diversified courses can be organised is given in An-
nexure 5.1. to this chapter.

(¢) Sandwich Courses

In sandwich courses institutional education and in-

dustrial training alternate over the duration of the

course. The. sandwich periods may vary according to
the mature of the speciality and the training arrange-
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ment that is best suited in any particular case.
Experience suggests that 3 to 6 month sendwich
periods are generally suitable.

_The quantum of industrial training needed varies
with dlf?erent technician Specialitiesf consequently,
courses in certain specialities lend themselves better to
the sandwich pattern. Sandwich courses should there-
fore be organised in such specialities where a proper
baIa_nce_ zu:!d correlation could be achieved between
the institutional education and the industrial training.

In organising sandwich courses, adequate arrange-
ments should be made for proper instruction, guid-
ance, supervision, assessment and evaluation during
the industrial training periods. It is preferable to
ma_ke the last period of 2 sandwich course an insti-
tutional period so that the final examination 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 view of the course objectives.

The_ other conditiony 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 cxtensive
concentration of suitable industries,

2. '_I‘he_re must be substantial active support and
participation by appropriate industries arranged weil
in advance, and definitely committed. B

3. The participating industries must be comitted in
advance to furnish proper instruction programmes,
::ltlld to provide a system and competent personnel for

¢ necessary supervision, instruction and progressive
evaluation of cach trainee. progressv

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, ccunsellor
and instructor and incidentally to learn for himself
about industrial problems and praciices.

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 and work load properly in keeping with effective
learning processes and normal soctal amenities.

Considering all the above aspects, the Commi
recommends that efforts be madg to secure the 1;1;2:2
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 suggested fields and locations for the introduction

Wl S n A Y i



(d) Advanced Diploma Courses

These courses are for diploma holders who have
been in service for at least one year, _Tpesp courses,
by and large, will be in fields of specnahsathn. 'I_'he
fields should be selected after a ca_reful consideration
of the industrial needs in any parucul:}r area. Some
suggested fields in which advanced diploma. courses
may be offcred ate given in  Annexure 3.3 to this
chapter.

(e) Part-time Diploma Courses
a. 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 given to the educational attainments, skills
and- industrial experience already possessed by these
technician students. Courses should be started
at the initiative and with the ccoperation 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 techmicians, short-term and special courses
should be organised in suitable fields. Some suge-
estions in this regard have been - made by various
industries in response to the Comunittec’s Survey of
Industries. :

5.22. Types of Courses

(a) Engineering Technology
Diploma courses may  be offered in diversified
areas of the major branches 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 Chapicr. The Com-
mittee emphasises in particular the need for organis-
ing courses in Electronics, Control Engineering, Me-
tallirgical 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 in cominerce and
business in so far as  these are closcly related 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. -

- (¢} Courses in Girls’ Pblytechnics ‘

A variety of courses suitable to the temperament
and special aptitudes of girls sould be orpanised in
Girls’ polytechnics.  These may ‘be offered in the
following fields: Catering and Food Technology,
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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 Teievision,
Secretarial Practice, Business Administration,
Commercial Practice  etc. Other courses in the
fields of Engineering and Commerce may also be
offered if felt desirable.  The Committsc 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  requiréqd- 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 applicable to
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 students.

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 vicw that in gencral 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 they
should not be of so long a duration as to make them
unpopular.  However sandwich courses have the
advantage of effectively preparing the student 1o 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% yearg should be sufficient in. most cases,

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

Full-time institutional diploma courses 3 years

Full-time sancwich courses at first diploma level: 3§ years

Advanced diploma courses I year

Part-time evening courses at first diploma level :  Not exceed-
ing 4 years*

*(Actual duration. will be governed by the subject unit
1equirements)

The duration ‘will depend upon the subject contents.



5.3. Admission Qualification,

5.31. There are at present three different schemes
of polytechnic education based on the minimum
admission requirements viz. the 3-year diploma
course after matriculation or a Secondary School
Certificate, the 2 year technician course after Higher
Secondary Education and the 4-ysar 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
Education and are under implementation in the poly-
technics, The main 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 the structure and stages of
secondary education in the concerned State. In
Madhya Pradesh and Delhi there is a 11-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 Sccondary
School Leaving Certificate 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,
Pupjab, 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 an additional
year or two, either as a part of the school system or
of the university, aiming at the level of Higher
Secondary or Pre-University stage. The polytechnics
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 difficulty on the part of industry to
determine the standards expected of a diploma holder
today.  Amnother 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 Secondary 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 vear of
the diploma course is a repetition of academic work
in Science and Mathematics which they have already

studied before joining the polytechpics.
533, In contrast, a situation in one of the States
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-technology. This sets at

was referred 10 in which the first year of the diploma
course is so designed that it would be equated to a
Pre-University Course; the students could thus siphon
off at the end of that year to joinp either 2 3-year
degree course In arts, commerce or science or a
5-year integrated degree course in engineering and
| S naught the concept o

ntegrated 3-year diploma com%:é and seeks l:o 1;1[3;
that the diploma course should be completed in two
Zgﬁr.t:caftcr the Higher-Secondary or Pre-University

3.34. The Committee has also observed the
wide disparity among States in the standards set for
the several stages of education; in one case, the
course content of the Pre-University Course was 18-
ported to be much less than that prescribed by the
Central Board of Secondary Education for the
Higher Secondary.

3.35. After examining all these aspects, the Com-
mittee concludes that the basic approach to the lay-
ing down of minimum admission qualification should
be, on the one hand, to keep the integrated nature of
technician education and training intact and, on the
other, to consider the gensral level of knowledge and
maturity required 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
needs 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
design, development and planning activities by tak-
ing over some of their simpler activities and perform-
ing them under their general guidance. Such types
of technicians require a sound koowledge of the
fundamentals of engineering or technology and a
good level of science and general education. It
has also been noted that the techmologies involved
in technician functions are always in a stage of tran-
sition.  Unless a sound educational foundation is
provided, problems of adaptation to changing tech-
nology will arise during the working 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 be preceded by a preparatory course
of one year after the matriculation examination on
its equivalent. The details of this course. which
will be the nature of a ‘transfer’ or a ‘brideng’
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
designing the technician curriculum:

in



1. The technician curriculum should comprise an
integrated group of subjects of study arranged in
pmﬁcr sequance and leading to the general object-
ives of techniciin education and to the specific ob-
jectives of the technician specialities. While the
curriculum should be designed primarily for the pre-
paration of technicians, it should provide enough
academic foundation for students aspiring to further
their knowledpe 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-
ceme of the joint ang cooperative efforts of polytech-
nics and industry,  Consultationg 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 topics
but should also indicate the depth of their treat-
ment ‘

6. When changes are to be effected in the curn-
culum, it is desirable to take into account the views
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
comprse (i) basic and applied sciences and mathe-
matics, (ii} technical subjects and (iii) general stu-
dies,

(i) 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-
lity to changes and further studies.

(i) 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-
part the knowledge of technological prin-
ciples and mastery of the fechniquss and
skill and should comprise both theory and
practical work.

riit) General studies including language study
should aim at developing communication
skills, broad outlook and personal attitu-
des and qualities.
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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.udy the applied and technological subjects in
the sume breadth, as the engineer or technologist.
But within the particular range of specialised study,
ire should be much better equipped with  practical
skills and detailed knowledge of techniques.

(c) In techniciun courses, greater stress shouoid
be placed on developing practical competency and
skills.  Practical work should therefore from a sub-
stantial part of technician courses, particularly the
fuil 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
rechnical laboratories, design and drawing, 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 tbc 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 svstems engineering,
Production control, Quality control, Cost
Control, Standardization, Principles of
economics etc.

(e) The Committee feels it necessary to stress that
besides imparting specialised knowledge and practical
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, 3 commitment to progress
and adaptability to change. Morcover, education
should help students to acquire an understanding of
the social context in which they live and the processes
of social change. To the extend possible therefore.
general studies should also include subjects oriented
towards developing an appreciation of the social and
economic implications of science and technolory and
industrial and commercial activity.

(f) The educational programme should also include
project work, seminars and co-curricular activities
aiming to develop in the student the confidence and
competence needed for seif-employment.

(z) The proportions of general studies, basic scien-
ces, applied sciences, basic technical subjects and
snecialised technical studies, and the ratio - between
theory and practical work will vary from course to
rourse within certain limits and should be carefully
deterr.m_ned in relation to the general objectives of
technician education and the specific requirements of



the particular speciality. The following pattern is
suggested as a very broad indication of the relative
percentage of contents in a diversified course:

General studies Percentage content

(includirg Janguagces, management sub-
jects etc.) 10%

Sciences

Mathematics, Basic Sciences, and Applied

Sciences (including laboratories) 15% to 20%

Technical Studies
Principles (theory)

Basic }20% to 30%
Speciality (electives)

Practice

Design/Drawing
Tech. Lab./Workshop
Project and Field work

}40% to 50%

(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.

5.43. Sequence of Study S !

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 yedr. 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 over to the final 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, nam_e}y,
a practical way of thinking, resourcefulness, an ability
to communicate, the correct attitude towards dignity
of labour and a sense of discipline.

(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 into the o_ther subjects
of the course and not as unrelated subjects as they
are so often regarded. -

" been fully exploited.

sition of skills, mastery of

{c) The study of language should be emphasised
‘as an effective tool of techmical comimunication-—oral
and written.

(d) Besides the proper framing of curricula, several
other steps are necessary to give an industrial orienta-
tion to the educational programme. Teachers must
have considerable industrial experience and should be
encouraged to keep in ocontinual contact with industry
_in several ways.  Increased attention should be paid
to the matter of equipments and the use of teaching
aids to make the teaching as realistic as possible. Pro-
ject work based on actual industrial problems and the
use 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 courses bave a crucial and specific
role to play in technician education programmes. Pro-
perly ‘organised, they could contribute greatly to . the
understanding and appreciation of the principles and

** theory learnt and help the acquisjtion of abjlity 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

(b) The thide aspects of:laboratory work which

- Coserve serious atlention in this context are: (i) the

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 the student in the Iaboratory.

(c) At present, the laboratory classes are normally
assigned to junior teachers who do not teach the re-
lated theory classes. Thig 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 arc absolutely unnecessary. For
some others, demonstrations will be sufficient, Labo-
ratory programmes should be formulated to develop
an understanding of principles and concepts, acqui-
techniques, ability in
creative thinking and a practical way of thinking,



i s and experiments should
%:bo;:;ged pr;gra;il‘g the student a clear idea
of the measurement of varous physical para-
metres he has to deal with, the instruments
he has to use im his profession and the
experimental techniques he has to apply. A labo-
ratory programme cannot be organised properly with-
out proper instructional material in  the form of
laboratory manuals. Laboratory manuals in the
various disciplines suited to_the needs of each course
should be prepared. It may be mentioned here that
when revised laboratory programmes are implemented
some changes in the existing equipment pattern will
become necessary. Some new equipments may also
have to be procured or developed. Adequate funds
should therefore be available to the institutions for
this purpose.

5.46, Workshop Practice

() Since the polytechnic workshops are equipped
only to impart the necessary fundamental skills, the
Committee recommends that workshop practice should
be designed mainly to give the basic training so as
to lay the foundation for later shop floor expericnce.

(b) Basic training in Mechanical Engineering, for
example, would include the basic skills related to
metal forming, removal and joining, casting processes,
heat and suriace treatment of materials, methods of
measurement, drawing, etc.  Basic training should
help the student 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 himn
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 turn demands experienced and quali-
fied instructors specifically trained for workshop teach-
ing. In respect of existing workshop imstructors, 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 underlying *he
tools or process being dealt with followed by expe-
rience on the part of the learner himself with the
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,
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5.47. Laboratory and Workshop Facilities

(@) 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 equipments in
collaborating industry and the Industrial Training
Institutes situated in the neighbourhood. The present
practice of rigidly following “Standard” lists should
be discontinued, although they could serve as guides
of minimum requirements. Each polytechnic should
determine the laboratory and workshop equipment it
requirés having regard to the nature of the courses
oftered 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 of equipment. .

(c) Provision should be made for appointing com-
ponent laboratory technicians in each laboratory for
proper maintenance and upkeep of the laboratories
and equipment. 'This would help the better and fuller
use of the laboratoy facilities.

(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 should receive financial support.

(¢) Technical Teacher Training Institutes should
collect details of equipment devised and fabricated by
polytechnics and circulate the details to all polytech-
nics in the country.

(f) As regards the workshops, the Committee finds
that the annual maintenance (contingencies, consum-
ables) 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 a2 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 the greatest value in sti-
mulating and maintaining the student technician's en-
terprise and initiative, An ideal project should in-
volve the application of the knowledge and skill al-
ready 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-
cognises the importance of project work in technician
education and recommends that project work requir-



idg 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 real problems involving industrial/com-
mercial practices and procedures.

5.5. Teaching Methods

5.51. The present methods of teaching in the poly-
technics consist of class room lectures, set exercises in
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 class-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 method relies only on the
appeal to the sense of hearing and disregards the
other senses which are equally important in the leam-
ing process, Personal attention to the student js
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
knowledge. Nor does the approach heip the develop-
ment of independent thinking and the spirit of en-
quiry or the habit of self-study. Moreover, the pre-
sent approach is unequal to the challenge of teach-
ing increasing amounts of course material within the
fimited 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-solving
method, the project method and seminar method in
our polytechnics wherever appropriate.

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 develop teaching
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 developing
teaching aids and coordinate the efforts of other insti-
tutions so that, for each subject topic, suitable aids
could be made 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. These efforts
are essential for better class-room instruction.

5.53. At present, the class-room teaching in poly-
technics is largely concept-centred; problems from
industry very rarely find entry into the class-room
situation. The problem-solving approach is very es-

_terials, and hand-outs.

sential if learning is to gain realism and students are
to develop a practical way of thinking, Case studies
for usc in the class-room could be collected by the
teachers 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 use
should be made of textbooks, duplicated course ma-
> : One of the serious deficien-
cies noticed by the Committee js the present lack of
suitable textbooks for technmician 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 bardly any evidence of self-study by
the students in the various polytechnics. Self-study
techniques involving library assignments are 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 as an effective aid
to intensify and support the educational process of
teaching and learning. A high degree of integration
of library services and resources with the instructional
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 not
been made to appreciate the need for supplementing
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 that
will make the use of the library essential.

5.64. The formal education and training in the
polytechnic should give the student not only the basic
knowledge, skills, and attitudes in his chosen discip-
line but also impart a spirit of continuing education
through his independent effort even after the cessation
of his formal education at the polytechnic. Hence
the polytechnics have the responsibility of training
the student to keep himself continously abreast of de-
velopments in his 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 facilities 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
have been given in Annexure 5.5 to this chapter.

~ 5.7. Need and Nature of Organisgtional_ Changes
5.71. Autonomy for Polytechnics

(a) The basic objective of the recommendations
made on course reorganisation including diversifica-
tion of courses, and the organisation of part-time and
special courses is that polytechnic education should
meet the needs of industry closely.. Further, since
technician education' comprises -partly institutional
education and. partly industrial training its effective-
-ness depends on close collaboration between polytech-
ni¢cs 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 regarding ‘standards and levels. Tech-
nician education must moreover be sensitive to conti-
nual changes in techmology and industrial practices.
The development of technician courses on effective
and proper lines is thus a process of continuous ex-
perimentation in which the teachers in the polytech-
nic and experts industty have to play a vital
role.

(b) The Committee finds that the present system
of academic organisation and control neither permits
the flexibility in course-planning and course-organisa-
tion nor provides the freedom for polytechnics and
teachers 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-
ping, development, organisation and assessment. Con-
sequently the teacher does not feel that he is respon-
sible for educating the student. Nor does he feel
impelled to experiment with new teaching methods or
to introduce the new developments into his teaching.
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{c) Changes are therefcre essential in both the as-
pects which characterize the present system of educa-
uonal organisation, namely (1) the system of framing
and prescribing uniformn courses and curricula and
(ii) the system of common external examinations,

(d) The reform of the examination system leading
to complete ioternal  assessment amdd evaluation by
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
ussessment is vial if educauon is to improve in guality
and become purposeful, (This aspect is discussed in
detail in chapter VIII).

(e) Keeping these considerations in view, the Com-
mittee is convinced that 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 their region in training and employing
technicians, .develop the new curricula suited for such
courses, evolve their own methodology for education
and training and asscss and evaluate their students,

(f) Some of the States have 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 have
considerably improved. '

(g} The Committee therefore recommends that a
beginning must be made by selecting atleast one but
not more than two polytechnics 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 responsibilitics, For this purpose,
the polytechnics must be assisted to attain the requir-
ed standards and levels, throuzh a phased programme
of development over thz next 10 years.

(h) If autonomy is to be meaningful, the autono-
mous polytechnics must be provided with the neces-
sary administrative authority and financial resources.
The principals must be delepated adequate administ-
rative and financial powers to manage their institu-
tions and implement new programmes. These powers
are particularly needed for implementing the neces-
cary measures of reform and development such  as
faculty development, improvement of laboratory and
workshop facilities and other measures of quality im-
provement, '



(i) For the proper cxercise of the autonomy given
to polytechnics and to plan and implement the deve-
lopment on the right lines the Committce recommends
that each autonomous polytechnic should bhave a Gov-
erning Council and an Academic Board.

(j) 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 1epre-
sentatives of the State Council of Technical Awards
(recommanded later), the State Board of Technical
Education, the AICTE and the Statc and Central
Governments. The principal of the polytechnic
should be the member-secretary of the Council.

. (k) The Academig Board will deal with such
matters as assessment and evaluation, course develop-
ment, refations with industry, research and other aca-
demic matter. The proposals of the academic board
should be placed before the Governing Council for
ratification. The Academic Board should co_nsist of
representatives of the faculty, experts from industry
and emincent educationists in the fields of Technical
and Sacondary education. The principal of the Poly-
technic should be the Chairman of the Board.

5.72. State Council of Technical Awards (SCTA)

(a) Tn granting autonomy to polytechnics, adequate
arrangements must exist to coordinate anq safepuard
the necessary standard with respect to curricula, orga-
nisation and implementation of courses, and assess-
ment and ¢valuation of students. Moreover, ii.: is ne-
cessary to guide, help and oversee the progressive de-
velopment of the autonomous polytechnics, and also
to evaluate their performance on a continuing basis
and feed back the information to the concerned agen-

cies which are in immediate charge of technical ed‘_f.'..

cation,

(b) With the above considerations in view, the
Committee recommends that an independent and_au-
tonomous body that may be called the State Council of
Technical Awards should be set up in each State.

' (¢} The SCTA will set and assess standards not by
[raming and imposing courses and curricula and by
conducting examinations, but by inspecting and ap-
proving institutions, scrutinizing and approving the
new courses and curricula (or changes in  existing
ones) and the schemes of assessment and zvaluation
framed by the polytechnics themselves. The Coun-
cil will thus act as the guardian of the standards of
courses, curricula and performance of polytechnics.

(d) The State Council of 'Ifechmcal Awards (;;v:qll
work through appropriate subject panels, stan 111;g
committees and  inspection COMMISSIONS set u(:l)dy
it. The Council will establish the guidelines and de-
tailed procedures in regard to the approval ofhcourstcifé
institutions and evaluation systems. It will have
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power to inspect the polytechnics, 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 Councit is satisfied with
the system of evalvation it wiil award the diplomas
to the students as recommended by the institution,

(c) Since the grant of autonomy to polytechnics will
be a phased process to be completed within the next
10 years, the SCTA will have further responsibilities
within this 10 year period in respect of polytechnics
yet to gain autonomous status. In respect of such
poytechnics, the SCTA will help them to frame and
change their courses and curricula, conduct the exter-
nal examinations and suggest the methods of internal
assessment to be followed. In this sense it may take
over the functions of the present Board of Studies and
Board Examinations of the State Board of Techaical
Education.

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

(g) The Committee feels that the best interests of
techrician education will be served only if the SCTA
is an independent and autonomous body consisting of
experts and representatives of the various interests
concerned. 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 recoenition and the confidence of industry.

(h) The Committee has 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 authorised
to conduct such courses. It is important that poly-
techuics should have the opportunity to grow and
develop along new lines and acquire the stature and
position due to them in the impending field of techni-
cal eduzation, The Committee envisages a vital role for
the State Councils of Technical Awards in this deve-
lopment. In the not-distant future the Councils could
develop into important organisations for the award of
degree of national standard, both undergraduats and
postgraduate for students of institutions of hizher edn-
cation, post-matric education and polytechnics. In
this process they should maintain their essential cha-
racter. constitution and approach which is to safe-
suard hieh standards without restricting the freedom
and flexibility in course planring and the autonomy
of institutions.

(i) The broad framiework of the constitution, fune-
tions. and working of the SCTA is suggested in An-
nexure 5.6 to this chapter.



ANN_EXURE §x

SOME SUGGESTED AREAS FOR DIVERSIFIED
COURSES

Civil Engineering:

Mechsnical Engineering: .

Electrica) Engineering:

Chemical Engineering :

Textile Engicering and Manu-
facture:

Metallurgical Engineering:

Commerce and Business Edu-
cation :
(See also Anexure 5.4)

Agricultural Engineering : .

General Civil Engineering
Public Health Engineering
Construction Technology
Estimating, Detailing. Drafting
Architectural Assistantship.

GeneralMechanical Engineering
FoundryTechnology
Welding Technology
Production Technology

Design and Drafting Technology

Mechanical Machinery Mainte-
nence ’

Automobfile Engineering (Repair
and Maintenance.)

Refrigeration and Air conditioning
Fluid Machinery
Power Plant Enginecring.

General Electrical Engineering
Maintenance of Electrical ¥
Machinery and Systems}

Manufacture of Electrical Machi-
nery and Components

Industrial Electronics

Electrical  Generation, Trans-
mission and Distribution
(Power Systems)

Communication Engineering.

General Chemical Engineering
Ceramics and Plastics Technology
Petroleum Technology

Paint Technology

Industrial Chemistry

Textile Chemistry

General Textile Technology

Cotton Yarn Manufacture

Fabric Manufacture’

Textile processing and finishing

Man-made fibre Yarn Manufac-
ture.

Hot and Cold Rolling and Metal
Forming Processes,

Fuel and Furnace Technology
Foundry and Ferge Technology

Commercial Practice

Secretarial Practice

Office Administration and Darta
Processing

Sales and Marketing
Banking and Insurance
Advertisement and Display

Agricultural Engineering
Farm Machinery and Equipment
Agro-industries options,

26

SOME OTHER COURSES Mining Enginecering
Printing Technology
Printing Processes
Film Technology
Graphic Reproduction Processes
Wood Technology
Rubber Technology

Clothing and Apparel Manufaca
ture,

Paper and Pulp Technology
Catering Technology
Food Technology

ANNEXURE 5.2
SANDWICH COURSES
{A) Specialities

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

Mechanical Engineering : . Foundry Technology
Machine Tool Technology
Production Engintering

Sheet Metal and Welding Tech-
nology

Agricultur] Engineering and
Farm Machinery

Automobile Engineering

Tool Design Technology

Electrical Engineering ; Instrument ation and Control

Systems

Generation and Distribution

Electronics

Electrical Machinery

Civil Engincering : . - Construction Engincering
Architecture
Chemical Engineering : . Petro-Chemicais
Qil Refining
Fertilisers and Acids
Textile Technology: . . Man-made fibres
Cotton Textiles

Spinning, Weaving, Bleaching
Dycing

Printing Technology : . . Printing Technology
Printing Processes

(B) Location

At present it may be possible to start sandwich
courses in the centres noted below and in the fields
noted against each. This list is only suggestive and
it is subject to variation according to local needs and
requirement,

Bombay . . . . Automeobile Engineering
Production Engineering
Electronics
Printing Technology
Chemical Engineering



Calcutta . . - . Foundry Technology
Production Enginering

Printing Technology

Madras . . Sugar Technology
Foundry Technology
Petroleum Technology
Architecture

Printing Technology

Bangalore . . . Production Engineering

Electrical Machinery Manufac-
ture,

Machine Too] Technology

Coimbatore . . . Peundry Technology
Production Technology
Machine Tool Technology
Spinning and Weaving

Textile Technology

Ahmedabad . Textile Technology
Spinning and Weaving

Bhopal . . Production Engineering
Drafting and Design
Instrumentation and Control

Hyderabad . . Electronics

Ranchi Production Engineering
Metallurgical Engineering.

Delhi . . . Construction Technology

Ludhigna . . . Farm Machinery

Trichy . . . _ Mechanical Engineering

Waltair . . . Chemical Enginecring
Marine Engineering
Ship Building

Kalamassery . . . Machine Toel Technology
Chemical Engineering

ANNEXURE s'3

SOME SUGGESTED AREAS FOR ADVANCED
DIPLOMA COURSES

Concrete Technology and  Strue-
tures

ArchitecturalDesign and Drafting

Town Planning

Civil Engineering

. Instrument  Technology and
Control Engineering

Tool Design Engineering
Heat Treatment
Air-craft Engine Maintenance

Workstudy and Industrial Engine-
ering

Mechanical Engineering.

Instrument Technology and Con-
trol Systems.

Iluminetion Engineering

Sound Engineering

Elestrical Bngincering .
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Textile Technology and Textile Machine Maintenance angd
Manufacture. - Statistical Quality Control.
Textile Chemistry. |
Chemical Engineering . . Petro-Chemicals
Polymer Science and Plastics.
Plant Design.

ANNEXJRE 54
COMMERCE AND BUSINESS EDUCATION

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

“In order to provide efficient personnel in busi-
ness and commerce as also to reduce the
present tush to colleged 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 Ene-
lish, Regional language, Commercial Arith-
metic, Commercial Geographv, Elements of
Commerce. Typewriting and FElementary
Book-keeping with one of the following as
optional;j Short-hand. Banking Practice,
Accountancy, Secretarial Practice and Sales-
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 Commiltee Report

The Sub-Committee of the Al India Board of
Technical Studies in Commerce prepared the curri-
culam and svllahus for a two-year Diploma Course
in Commercial Practice. The subjects under the
compulsory group were: English, Commercial Arith-
metic, Commercial Geoeranhy, Elements of Com-
merce, Book-keeping and Elements of Accountancy,
Elements of Business Organisation and Management
including Office Management, and Typewriting.

The electives, of which one had to be chosen,
were: Banking Practice. Insurance Practice, Secre-
tarial Practice, Shorthand and Typewriting in Enelish
ar Regional Language, and Salesmanship and Market-‘
ing. :

The Sub-Committee suggested that “Apart from re-
organising the existine commerce schools on these
lines, the need for additional commerce education in
a State shounld be met as far as possible by setting up
commerce departments in polytechnics rather than
by establishing new schools as separate and indepen-
dent institutions”,

Subsequently, for several reasons, further changes
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 Pre-
University course.



Reorganization

In the context of the reorganization of polytechnic
education, courses in commerce education have also to
be organised to bring them to the technicians diploma
standard. The courses must reflect the needs of tech-
nician Ievel 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-
ing 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, Purchasg 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 7
Office Equipments and Systems

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

Senior -Secretaries and Personal Assistants, Office
Superviscrs, Sales Supervisors, Purchase and Stores
staff, Junior Accountants, Senjor Specialist Clerks,
Organization and Methods assistants, Marketing and
Matket research assistants, Computer Programmers,
etc. working in such specialised professional fields as
Accountancy, Retailing, Costing, Computer 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,

-1t 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
tooms 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 Ieast 10 per cent of the
student body. -

Library Staff

The recognition of the important role of thp 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’. As 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 the 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
readers, to check books and periodicals, to prepare
accession lists, to collect overdue books, clean the
halls and to carry out a host of other routine duties.
Due provision should also be made for stafl 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 services to be offered and the
procurement policy. regarding books and journals.

However, the Committee would suggest _the.fgllow-
ing as a guideline in equipping and ‘maintaining a
libgi-ary in a polytechnic with a strength of about 500
students.

Initial number of books 5,000
13 nditure on new addi-
Annugonixpe Rs. 20,000

Annual expenditure on journals Rs. 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 access
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 fing 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
hours longer than the normal working hours of the
polytechnics, It must remain open on Saturdays and
during the vacations.

2. The librarian has the key role in the promotion
of library use. He should assign all routine duties to
the other staff and make himself free for more crea-
tive work, guidance and promotional activities. He
should have an insight into academic attitudes and
methods of study 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 he 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 librarian to
familiarise the potential users with the available
resources. Besides stencilled guides, the Jihrarian will
thave to usually rely on introductory talks involving
demonstration of catalogue components and the classi-
fication scheme and explanation of loan facilities and
procedures, For the first year students, infensive
guidance and orientation are necessary to familiarise
them with the library set up angd the use of the library.
Those teachers really interested in library work and
well-acquainted with the students’ needs and intellec-
tual levels may also be involved in this orientation

work.

4. In some cases, personal attention and guidance
may be necessary. The subject teacher and the
librarian may help the individual students in solving
their problems. They can help the students in the

search for information, and materials,

5. Individual or group projects or term papers
should be set in such a way as to make it necessary

for students to have recourse to library sources.

6. The teacher should give reading lists covering
his lectures, Such lists should be comptled for all sub-

jects and made available to the students. .

7. The library should contain care selected
books in humanities and social scim:u:f:.elél.hr Reading
these books will instil liberal values and broader out-
look in the students, Reading for pleasure, self dis-
covery, and 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
c1;ol'yte:chui<:s and, if possible, in the Halls of Resi-

ence.

ANNEXURE 5.6

CONSTITUTION AND FUNCTIONS OF THE
STATE COUNCIL OF TECHNICAL AWARDS

Constitution of the Council

The State Government should determine 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 ete. It is also recom-
mended that the Chairman of the Council should be
a non-official, preferably a distinguished educationist
or a progressive industrialist interested in the promo-
tion of technical education.

The Director of Technical Education in each State
should 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 should consist of experts in each
field drawn ifrom polytechnic teachers and industry.
All academic matters relating to the concerned field
should be referred to these panels of experts and on
their advice the Council may take such action as it
deems necessary, The Council may be empowered
to draw upon the expertise and experience of persons
not only within the State but also'in other parts of
the country as and when necessary. The Council will
constitute “appropriate inspection commissions for
inspecting polytechnics, their faculty, faciliies and
working, including their assessment and evaluation
system, for purposes of approval of imstitutions and
courses, or for periodic review,

Functions of the Council .

The Committee recommends that the Council
should have 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,
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(i) To select polytechnics for the grant of auto- (vii) To conduct research on all aspects of tech-
nomy. nician education and suggest improvement

(iii) To scrutinize and approve, or suggest modi- to all polytechnics,
fication of courses and assessment systems ) ]
framed by automomous polytechnics and to (vili) To award diplomas to students passing out
help and guide them in implementing re- of all polytechnics.
forms, experiments and projects.
(ix) Any other functions which may be entrusted

(iv) To recognise polytechnics for its awards on to the Council b
: ; - y the State Government or
the basis of inspection. the All India Council for Technical Educa-
(v) To help polytechnics not granted autonomy tion.

to frame courses and curricula and to guide

dvi their pro i develo
and advise on thew progressive develop- | The Council should function as an independent, auto-

) ment. L. nomous body in respect of academic matters
(vi) To conduct external examinations for poly- stated above. However, it should also act as an
technics not granted academic freedom and advisory body to the State Government/State Board

to devise the system of internal evaluation of Technical Education #n all matters connected with

and assessment for them, 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 clement in the system,
deserves important considcration. The success of
any educational system depends upon the supply of
properly trained, experienced and devoted teackers in
adequate numbers. In the field of polytechnic edu-
cation another essential qualification requireq 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
applicatioh-oriented.

6.02. In an ideal situation, the teachers in techni-
cal institutions at all levels should be 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, qualifications, 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 knowledge of the teachers and for 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 staffing pattern as laid down by the All
India Council for 1echnical Education for a poly-
technic conducting diploma courses in Civil, Eletrical
and Mechanical Engincering with an annual intake of
120 students or a total student strength of the order
of 300 to 400 is given below:

N

Qualifications
2

Designation
I

Degree in Engi-

Bachelor’s
© Technology (or

neering or
equivalent)

Or -
AMIE (By Examination)
Or

1 Principal . . .

TTTI Diploma

@) 8 years professional andfor
teaching experience,
(i) Industria]l experience pre-
ferable
2 Head of the Department (f) Bachelor’s Degree in  Engip
neering or Technology (o
\ equivalent)
Or
AMIE (By Examination)
Jr

TTTI Diploma

(i) 5 ycarsf professional andjor
teaching experience.
(7)) Industrial expe:ience prefer-
able,

3 Lecturer (Technical) First Class Diplomain Enginecer-
ing and TTTI Diploma
Cr
Bachelor's Degreein” with z years
Engineering/ Tech- industrial
nology or equivalent j experience
Or
AMIE (By examination)
Master’s Degree in the subject

with 2 ycars® teaching experi-
ence,

4. Lecturer (non-technical)

First Class Diplomain Enginee-
Ting with 8 years® workshop ex-
perience,

§. Workshop Superintepdent.

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

First-ciass diplomain engineering
with at least two year’s indus-
trial and/or teaching ¢xperience

&. Senior Instructorsy
Assistant Lecturers.

Or
Degree of Bachelor of Technology/
Education of the Regional Collcges
of Education at Mysore, Bhopal
Bhubaneswar and Ajmer with at
least two years' industrial and/

or teaching experience.
i ctors/Demon- First-class diploma in Engineering
7 J:?rl:tl;:{-ls‘.mu 4 or degree of Bachelor of Tech-

nology;Education of the Re-
gional ( olleges of Education
at Mysore, Bhopal, Bhubanes-
war and Ajmer,




The above qualifications for Senior Instructors and
Junior Instructors are applicable oaly witn 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 competence in the con-
cerned trades.

6.12. If all the categories of staff mentioned above

are taken into consideration; the precent staff-student
ratio comes to about 1:12. In calculating the staff-
student ratio, normally the teaching staff only is
considered which, in this case, wouid comprise the
Heads of Departments, the Lecturers and the Instruc-
tors for Science and Mathematics. LEven if the De-
monstrators are considered as teachinz staff the actual
staff-student ratio works out to aboui 1:20.

6.2. Salary Structure

6.21. The salary scales for teacher: in polytechnics
as recommended by the All India Council for Tech-

nical Education and normally adop.cd in various
polytechnics are given below:
Designation of Post Salary Scaje
Principal <. Rs. 8co0-40-1020-50-1250.
Head ofthe Deptt. . Rs, 600-40-10970,
(Lecturer-in-charge)
Lecturer . . . . Rs. 350-350-"30-380-3¢c-590-EB
-30-770-40-"50.
Workshop Superintendent . Rs. 350-350-"0-380-30-590-EB-
30-770-40-550.

Senior Instructor . . RS, 260-20~3c0-15-450-25/2-500,

Junior Ipstructor . . Rs. 160-10-370.

6.22. In comparison with the salary structures in
engineering colleges and other sectors of employment,
the salary structure of the polytechnic teachers is
rather poor. The Committee recomimends that the
present disparity in salary structure between poly-
technics and engineering colleges shoid be removed.
It is therefore recommended that the <alary scales and
designations of teachers in Polytechn -s should be the
same as those prevailing in the engir.cering colleges.

6.3. Recommended Staff Structore

6.31. The Committee recommend: ‘hat the normal
pattern of teaching staff categories .1 2 polytechnic
should be as follows:

Professor or Head of the Depar ent;
Assistant Professor; and
Lecturer/Associate Lecturer.
The ratio between senior position- =nd junior, 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 apd workshops, the
number of students per teacher should be restricted to
10. ' The same 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 system, 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 assisted
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 could 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 Lectyrer: A degreein engineering or techno.
logy with at least two years of
industrial experience. How-
ever, a diploma holder with not
Jess than five years’ industrial
experience in the field mav slso
be considered subject to his
suitability to teaching and im-
proving his academic back-
ground through teacher-trajn-
ing programmes and;or exten-
sion/summer school courses,

(b) Lecturer and sbove : ., Adegrecincngineering ortechno-

logy or equivalent, with three
years of indusrial 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 subjects une the
Sciences, Humanities etc, the minimum qualification
should be a post-graduate degree, preference being
given to persons with industrial experience.

6.44. For all polytechnic teachers, training of at

least one year in 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
categories, irrespectivej of their subject-field, should
be given the same scales of pay and benefits.

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

6.53. In order to make the teaching of sciences,
mathematics, languages, etc. more effective and apoli-
cation-oriented, the practice of transferring staff be-
tween polytechnics and. arts and. science colleres,
-wherever it exists, should be discontinued.

6.54, Provision should be made for suitable incen-
tives to.encourage serving teachers to augment their
.academic qualification. and experience.

6.55. The Committee is of the view that there
should be adequate provision in the service conditions
of teachers for obligatory periodic in-service training
so that the authorities may send any teacher for in-
service .or industrial training as and when needed.
When teachers are denuted for such training, thev
should be paid their 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 grants should be made
to polvtechnics to enable teachers to pursue research
work in their own spheres of specialisation,

6.58 In planning new accommodation, due atten-
tion should be given to the provision of amenitics 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 and the professions constitutes a
major means of maintaining the essential contact
between education and industry and of ensuring that
teaching takes account of day to day industrial and
commercial experience and of the latest develop-

ments,
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6.62. It is in the more nighly s ialised

vanced ﬁeld_s like industrial dgsign ;;"3 studiesa?xg\rc?le:
Ing production techniques and practices and in puid-
ing project work that the services of part-time teach-
ers are especially valuable. In order to attract senior
staff of the calibre required, it would be necessary to
offer them a special place in the polytechnic life be-
sides adequate remuneration,

*

6.63. Industry must be willing to accept, encour-
age and assist the transfer of experienced staff to part-
time and full-time teaching work. -There must be a
much greater interchange of .staff between industry
and polytechnics.

6.7. Faculty Training

6.71. Opportunities should be made available to
teachers for acquiring the needed industrial experien-
ce, pedagogic training and higher academic qualifi-
cations, through seminars, short-term courses of
various kinds, summer institutes,. in-service training
programmes, dcputation to Technica] Teacher Train.
ing Institutes during vacation or during the academic
year and secondment. to industries. Teachers must
be required to attend such courses and acquire such
training several times. during their career to facilitate
continuous development and updating,

6.72. Specialiy designed short-term courses should
be organised for providing industrial training to work-
shop instructors. The co-operation of Central Train-
ing Institutes should be secured for providing train-
ing in respect of skill appreciation.

6.73. A crash programme for re-training at least
25 per cent of the existing polytechnic teachers (par-
ticularly the experienced teachers) withip 2 period of
two years, should be formulated by each State autho-
Tity in association with the Technical Teachers Train-
ing Institute or other appropriate agencies. This will
consist of several courses of short duration on such
subjects as examination and evaluation system, teach-
ing 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
second stage of comprehensive industrial training es-
pecially for teachers in certain subjects which are
highly practice or industry-oriented.

A third stags of longer duration should

training in communication skilis.

cover

6.74. A crash programme should be organised, at
selected centres in India, for principals of polytech-
nics to familiarise them with the different aspects of
the reorganisation of polytechnic education and mana-
gement as recommended in this report relating to
sandwich courses, diversified coursed and special
courses and new techniques in imparting edu-
cation and implementing training programmes, new
systems of evaluation and grading, teaching aijds,
subjects for new courses to meet the Iatest technologi-



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

6.75. Teachers of Languaee, Mathematicé and
Physical Sciences should be given special orientation
courses to make' their teaching more effective.

6.76. Each State may:

(2) assess the total number of teachers o be
trained annually say ig the first ten years,

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

(¢) work out financial estimates.

These measures will enable the implementing au-
thorities to plan phased programmes. In this regard,
the appropriate advisory machirery should advise the
Government on the supply and training of teachers
for polytechnics. This machinery should continu-
ally review the arrangements and provisions for train-
ing 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 the pattern and content of teacher training 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-
ing Inmstitutes should emphasise the training of teach-
ers in the several aspects of polytechnic education and
traming rather than advanced subject studies.

. The main functions of Technical Teachers Train-
ing Institutes should be:
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(a) Oreanisation of courses on the art and tech- .

niques of teaching and special subject-teach-
ing courses;

(b) Research on metnods 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 wuseful
work now Being done in the Technical Teacher Train-
ing Institutes. The Committee feels strongly that
they can serve better in the field of teacher training
if they concentrate their energy on it instead of pro-
Eferating their activities in other fields.

6.82. In order to effect all round dcvelopment.
close Hasion 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 faculty mem-
bers deputed from polytechnics for limited neriods
of time to teach and work at the Technical Teacher
Training Institutes. The work of teaching in noly-
technics is wndergoing continual change in response
tn chanees in the methods and processes of indust-
rial production. To resnond to such chanees the
staff of the Technical Teacher Training Institutes
<hould not onlv retain a close association with neigh-
houring polvtechnics but should also be in touch with
industry. For this purpose, they should be encourae-
ed to return periodically to plytechnic teaching and to
industry. N

6.83. Technical Teacher Training Institutes should
be outward Iooking and provide extension services in
different centres. Thev should orpanise short term
courses for lectures and instructors on the fabrica-
tion and use of teaching aids.



CHAPTER VII

7.0. STUDENTS

7.1. Admission Requirements

7.11. The quality of technicians prepaied by poly-
technics will greatly depend upon the quality of the
students admitted. Therefore, the selection of stu-
dents for polytechnic courses needs very careful con-
sideration so that they may derive the best advantage
from the education and serve the best interests of in-
dustry. ln the techrically advanced countries, stu-
dents enter technician institutions at a more mature
age than in India. During the Commiitex’s discus-
sions with the various authorities and persons involved
in polytechnic education and with the foreign consul-
tants, employers, professional bodies and others, one
of 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 should be
mature both intellectually and physiologically.

7.12. Taking into consideration various factors,
including the structure of school education which
differs from State to State, the Committez recom-
mends that the qualification for entry to polytechnics
should be raised from SSLC or Matriculation to
Higher Secondary, Pre-University, Pre-engineering 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 measur¢ will substantially cut down the curri-
cular load in the fundamental sciences and mathema-
tics and the time thus saved could be gainfully emp-
loyed in teaching the applications of science to en-
gineering and technical studies. Otherwise, the only
way to improve quality will be to lengthen the period
of cducation in polytechnicd 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 Benga), Madhya
Pradesh and a few other states, a large percentage of
students sceking admission to polytechnics in fact pos-
ses higher qualification than the SSLC or Matricula-
tion. Therefare, at present, most of the time in the
first year of the courses is spent in bringing up ths
academic level of the students possessing only the
SSLC or Matriculation qualification. This not only
wastes the valuable time of the majority of the stu-
dents but also makes them dispirited s they have
to repeat the science and mathematics courses which
they have already undergone earlier.

7.14. In the course of discussions with the Com-
_mittee, a majori*v of the representatives ~¢ the pro-
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t:ssional bodies and cmployers and others, including
some of the foreign consultants, felt that it would
be highly desirable to arrange for some sort of pre-
entry training.  In this respect, the Committee recoms-
mends that efforts be made to infusc a vocational
bias at the Higher Secondary School level, Further,
there are about 350 Industrial Training Institutes and
284 polytechnics in our country, all with fairly good
workshop facilities. Selected students interested in
joining polytechnics may be assigned (o 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 tha: there are no
uniform selection procedures. Selection is based on
one or more of the following:

(a) Marks secured in the qualifying 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 polytechnics, does not favowr ijts wholesale
adoption at the present stage. It, however, suggests
that 3 beginning may be made in selected polytech-
nics (autonomous polytechnics) with a view to deve-
loping some standard aptitude test for the selection of
students.  Later on_ such tests, if found successful,
may be extended to other polytechnics.

7.22. 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 qualifyine examination. The Committee also re-
commends that some weightage should be siven for
participation in extra-curricular activities Jike sports,
social service etc.

7.3. Guidance and Counselling

7.31. Tt is very important to realize that our poly-
technics have in their charge very young persons.
Polytechnics have not only the respoasibility for or-
eanising education, but also the oblieation to consi-
der the student as a person and assist him to proper
development—emotional, social and vhysical,



7.32. Individual students aiffer from one znother
in their abilities, attitudes, prejudices, biases, interests,
personal characteristics, socio-economic backgrounds
and cultural outlook. These individual differences
are crucially important to the proper choice of the

of education and to the potentialities of success,
But most of the students know very litiie about them-
selves or their abilities and potentials and even less
about the nature and aims of polytechnic education.
Consequenuly, most students enter potytechnics with-
out the clear aspirations and motivat'vn which can
make their studies meaningful and pu-poseful.

7.33. Coupled with this, our students 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 leam-
ing. They often get into serious personal problems of
financial, emotional and social character 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 and life at the
polytechnic it is necessary that he is helped to under-
stand his goals, aspirations, and weaknesses and that
he is helped to solve his pioblems for himself.

7.34. It is in this confext that well-organised guid-
ance and cownselling secvices could be of  immense
value in our polytechnics. The Coinmittee notes
that, at present, there are no organiseZ Guidance and
Counselling Services either in the schools or in the
polytechnics and recommends their progressive esta-
blishment in the polyte:hnic; in a phased way. To
begin with, Guidance and Counselling Centres shouid
be set up on an experimenta: basis in the autonomous
polytechnics. Depending on 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 Counselling officer of
the rank of a professor, aszisted by suitable  staff.
The officer should be professiopally qualified with
adequate training in education psychology and voca-
tional guidance. The Centre wil need to have library
facilities and a testing laboratory for assessment and
diagnosis of students’ abiitties and disabilities.

7.4. Infermation to Prospective Entrants

One of the difficulties faced Dy studerts in makina
a choice in favour of noiywcchinie education is the
lack of information and pablicity abeut the nature
and scope of polytechnic courscs and the employment
opportunities available for diplomz hrlders. Too
many youngsters. and their parciis, choose institutions
and courses on the basis of madequate information
and knowledse. Adeguate information ahout the
polytechnics, courses and employment opportunities
must be made available in advance to prospective can-
didates. Hence the Committec rccommends that the
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Directorate or Department 1n charge of technical edu-
cation should collect details of the available techni-
cian courses and career opportunities and transmit the
same to the Directorate of Sccondary Education for
publicity among the studenty 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 polytechnic 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 hostel
arrangements be made in all polytechnics for at least
50 per cent of the students,

7.52. Morzsover, 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 exchange
of ideas by students among themselves and with their
teachers. Provision of adequate hostel accommoda-
tion will thus serve as an important measure of quality
improvement in technician education,

7.6. Extra-Curricular Activifies

7.61. One of the reasons for student unrest and
indiscipline is perhaps the lack of interesting,
meaningful and creative activities within the campus
for students to utilise the free time available. Apart
from this aspect, it is absolutely necessary for the
total development of students that they should be
initiated to extra-curricular activities which 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 good
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 useful 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 etce,

7.7. Scholarships and Financial Assistance

7.71. According to a survey carried out in 1965-
66 by the Education Commission, about 55.8 per
cent of the parents and guardians of the students were
having an income less than Rs, 150]- per month. The



majority of students joining polytechnics are from
the low income group. Hence there is a need for
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 scholarship in cash to the students leads
to many difficulties. There is a tendency for some
students 1o spend the money carelessly; in some cases
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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., rathzr than
through cash allowances or loans. In addition, there
should be provision for merit scholarships to attract
talented .students to polytechnics in adequate num-
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 simultancously with cur-
riculum development.

8.12, A-well designed system of assessment and
evaluation is .a powerful educational devics. It
serves the following purposes: it indicates what is
important in the subject, how the facts, concepts
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 furnishes

some rational basis of judgment of the btudent’
accomplishment and provides a basis for comparing
each individual student’s attainment with that of the
rest of the class; it points to the direction for further
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.

8.2. 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 studenat’s answer
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 coonfining 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 npote
learning. The student is subject to unpecessary
stress and fear on the eve of the examinations. The
percentage of failure in the systern is very high with
the result that the student is likely to resort to
malpractice to secure g pass.

8.24. Since the goal of the students is to pass
the final examination, the teacher in his tum aims
to prepare the student for it. He cannot introduce
the latest developments in the subject to the stu-
dents as th» examination is restricted to the pres-
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setting
scripts
enthusiasm to fiin-

cribed syllabus. The present practice of
question papers and valuation of answer
arouses very little interest and
prove the methods of teaching.

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 leamning is achieved. Continuous
evaluation based on this principle will not only
remove the fearcomplex in the mind of the student
but also motivate him for effective learning. Conse-
quently, the student 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 scripts, to discuss them with his
teachers, to seek clarification on the basis of assess-
ment and io 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 effective teaching.
The system will take into account such qualities of
the student as his initiative, industry and discipline.
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 syllabus on which an examiner may base
his questions, .

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



implementing this system in our polytechnics im-
mediately and in toto,

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

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

(a) Quiz or unannounced tests,

(b) Home assignments,

(c) Periodic tests,

(d) Oral tests,

(¢) 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, the relative weightage for the
methods and the timing and sequence of their use
must be carefully determined. In the light of such
consideration and choice of techniques 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, The success of the 'system depends on its
acceptance by -students. - Tests, assignments 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 attached 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.

R.36. In order to maintain proper standards of
assessment, it is necessary that the records of assess-
ment are carefully maintained 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 satisfactory methods and techniques
-of internal assessment and in arriving at acceptable
and standard patterns allowing necessary flexi-
bility to -suit the different subjects and methods of
“instruction,

8.38. Internal assessment calls for a great deal of
planning and time-consuming work by the teachers
concerned and this fact must be taken into account
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in determining the work loads of teachers. In the
initial stages the teachers may experience some diff-

culties in carrying out internal  assessment. They
will require some training in the methodology, objec-

tives and techniqués of ‘asséssment and the preparation
of test materials.

8.39, Taking into consideration the initial diffi-
cuities, the Committee feels that it would be advis-
able to start with a mixed evaluation system’
consisting of continuous internal assessment 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 the sys-
tem of annual final examinations should uitimately
be replaced in-all polytechnics by the system of
continuous  internal  assessment. The pro
reform should be introduced as suggested below,

8.42, Proposals have been made earlier in this
report for constituting a State Council of Technical
Awards and for the phased selection of polytechnics
for the grant of autonomy. The gutonomous poly-
technics may institute their own system of internal
assessment and evaluation. They will however ke
required to submit their scheme of assessment and
evaluation, as well as the pames of external ex-
aminers proposed to be appeinted, to the Council
for approval, The Council will have powers: to
call for the question papers and other relevant re-
cords of assessment to satisfy itself that the requisite
standards are maintained.

8.43. In respect of non-autonomous polytechnics,
for the time being, external examinations may
continue to the extent of 50 per cent of the total
assessment. These examinations will be conducted
by the State Council of Techrical 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 ten-
chers in the form of short training programmes and
SUMMEr COouTses.

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



CHAPTER IX

9.0. TRAINING AND EMPLOYMENT

9.1. Educafion and Training

9.11. In the carlier 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
“raining’ are being wused in this chapter to comprise
the two parts of the total process of technician educa-
tion,

9.2, Training Needs of Technician 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 will also
depend om 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-
cise judgment in the sense of diagnosis, appraisal and
initiative,

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 craftsinen.

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 techmician courses should be so organised as
to comprise the following five elements:

(i) basic and applied sciences (theory)
(ii) basic and applied sciences (practical)
(iii) technology (theory)

(iv) technology (practical)

(v) general education

Frequently, in discussion, these five clements are
coalesced to form two, viz,, ‘academic egucation’ and
‘practical training’. Whilst the boundary between the
two is not well 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 clesely reflect actual
technician work.

Practical training should not be confused with the
practical work that must be carried out along with
the theoretical studies. Academic education is con-
cerned essentially with providing the knowledge of
why 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 uctual 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 his 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,
among other things, organisational procedure, group
activities, human relations and production ¢conomics.

9.27. Practical training must aim to provide the
student with an understanding and appreciation of
the following:

(2) The potentialities and limitations of basic
workshop processes;

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

(c) The role of the technician in industry, and

- the significance of the abilities and skills
demanded of other persons engaged in the
same industry;

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

A sound practical training will inculcate a respect
for the value of actua] practical work. By such train..
ing the individual should come to realise his own limi-
tations and potentialities and gain confidence
developing his interests and aptitudes. Tt should aid



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

9.3, Phases and Contents of Practical Training in
Industry

9.31. The specific contents of practical
schemes for technicians will vary greatly owing to the
many different types of tehnicians found throughout
industry. Commonly, however, any training scheme
can be split up into 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 possible, the training officer can organise
an induction programme in the institution itself.

9.33. Basic Training

The aim of basic training is to impart the meces-
sary fundamental skills, such as the basic workshop
skills, so as to lay the foundation for the later shop
floor or field experience. Basic training should nor-
mally be provided by the Polytechnics thernselves.
(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 excellent appren-
ticeship centres or training workshops, and in such
cases, basic training may take plage in the actual
factory. :

9.34. Secondary Training

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 specifically related to the actual work on which
the technician will be engaged when he has .ﬁmsl_wd
his training. For example, for mechanical engineering
technicians, this phase should include more advanced
work on tools and workshop pracesses as they are
related to some of the operations among Component
manufacture and inspection; Assembly; Plant erection,
installation and test; Operation and Maintenance; and
Desien, 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 aspects of secondary training, parti-
cularly design, drawing and detailing, can be organis-
ed in the institutions themselves, the major part of
secondary training could only be imparted in the pro-
duction shops, process control departments, testing
laboratories and technical offices of industrial units

and commercial firms.
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training -

_ nature of job-orientation, being solely

In the case of sandwich courses, part-time courses,
and diversified courses it will be essential to integrate
and match the institutional programme and industrial
training so that education and training may comple-
ment each other,

During the periods of training in the industry, it is
most important that apprentices should carry out the
actual operations themselves, so as to extend and
develop the skills and knowledge they have acquired
during the basic training 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 of
making decisions, giving clear instructions, preparing
reports and similar activities should also be stressed
in the training.

9.4. Principles of Training

9.41. Training must be made an interesting and
challenging experience and must encourage the student
technicians to use their initiative and persistence in
understanding and solving problems themselves. The
practice of learning by observation should be kept to
an absolute minimum,

9.42, Assignment of specific work involving 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
evaluation. There is a need to devise adequate
scientific methods to assess the results of training and
evaluate the degree to which the objectives of training
have been realized.

9.6. Training Facilities—Present and Future

9.61. The present 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
organised and supervised properly by either the insti-
tution or the industry.  Very often, the trainee is
largely left to himself to move around and pick up
whatever knowledge he could, so Iong 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
governed by
job considerations rather than bv the educational
objectives of technician training. It should, therefore,
be the endeavour of all concerned to make arrange-
ments to provide well-organised and supervised practi-
cal training in industry for all diploma students during
vacations and/or after the completion of course. Since
several departments such as industries, labour and



technical education are administering several kinds
of training proerammes, an effective coordination of
their efforts should be brought about.

9.62. It was brought to the notice of the Commit-
tec by representatives of industry that the facilities
presently available in industry are inadequate to pro-
vide training places to all graduates 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 diploma
holders. The Committee notes in this context that,
in countries such as Britain and West (ermany,
attempts are being mad: to provide the much needed
practical training by setting up industrial training
centres with simulated production conditions. Keep-
ing in view the important neced 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 polytechnics
are situated. The facilities available at these centres
should also be wused for providing training during
vacations or after the diploma courses. The centres
could also provide practical training to students of
polytechnics in rural areas where industries do not
exist,
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~ Polytechnics. .

9.63. Training forms an integral part of technician
cducation. Planning and organising suitable training
programmes and coordinating them with the require-
ments of different technician courses in cooperation
with industry, constitute an important facet of the
work of polytechnics. This imposes heavy responsi-
bilities on the polytechnics and calls for the services

- of a fuil-time training officer with considerable indus-

trial background and contacts. Such an officer
would, morcover, be able to guide and assist students
in finding suitable employment and help employers to
recruit spitable technicians. The Committee, there-
fore, strongly recommends the setting up of a separate
training and placement in each polytechnic manned
by an experienced training and placement officer of
the rank of a professor, 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 exccutives
who cGuld work in close collaboration with Principals,
Heads of Departments and Training Officers of the

4



CHAPTER X

10.0. Partnership with Industry and Commerce

10.01. Unlike the other streams of higher educa-.
tion, the education of technicians is primarily govern-
ed by the needs of industry and commerce. More-
over, the very nature of technician training and the
limitations of institutions with regard to training
facilities, require that industry and commerce should
assume the responsibility for giving a part of the
training for which they are best equipped. For
these reasons, technician education needs to be regar-
ded as a venture in partnership between educational
institutions on the one hand and iudustry and com-
merce on the other. In this process, both have
.common interests and concerns to share. The prob-
lems facing technicians, the problem of industrial
productivity, the gap between educational objectives
and iagustrial requirements and the challenge of rapid
advasites in science and technology are all but a few
examples of such common interests, In the reorgani-
sation of polytechnic education, the Committee would
stress the need for both of them to come closer,

10.02. At present, the partnership of industry in
technician education is mostly confined to participa-
tion in hicher level policy making by way of the
association of a few experts from industry in the
All 'India Council for Technical Education and 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 close

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 industry in the education of technicians
will be real and effective only if it exists at all levels
of the Polytechnic education system from the national
to the unit level. 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 changing
polytechnic courses will form a very important as‘pe‘::t
of the collaboration. Conditions must moreover, be
created which favour the estabh_shment gf close_colla-
poration in other aspects, particularly in the imple-
mentation of the programmes of education and train-
ing. The specific areas and.aspects of par_tnersl;up
as implied in the Committe¢’s recommendations for

[, S

T 43

the reorganisation and improvement of polytechnic
education are briefly considered below.

10.1. Cooperation of Industry and Commerce in the
Educational Process.

10.11. Industry and commerce, being the largest
consumers of the products of Polytechnics have the
responsibility to specify the nature and quality of the
products to be turned out from polytechnics. This
calls for closer collaboration and cooperation of in-
dustry and commerce in the plaoning and develop-
ment of cducational 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
active and wholc hearted participation of industry. It
will therefore be necessary for industrial establish-
ments to determine the availability of proper training
facilities with reference to the number of training
tlaces, types of facilities and training personnel. It
is also necessary for them to deterining whether they
will 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 and special courses
industry should take the initiative to collaborate with
the polytechnics in identifying the arcas and fields
in which courses are needed and in designing the
appropriate courses. Industry should also assist
polytechnics in the planning, implementation and
supervision of training programmes for students after
they have completed their institutional education. .

10.2. Industrial Training for Teachers

10.21. 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 providing 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 polvtechnics is in the area of
research, design and development. The Committee
recommends that industries in the neighbourhood of
polytcchnics must be encouraged to refer their re-
search, development and production problems to the
polytechnics.  Industries may also suppert other
resecarch or development projects undertaken by

polytechnics. .



10.4. Industrial Orientation to Teaching

10.41. The above measures Wwill 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-
blemns and practice in industry and commerce. In
addition, the Committee 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,

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 Techuical Education for
the estimation of future technician demand, speciality-
wise, on the basis of analysis of occupations. Indus-
trial collaboration is essential in such 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, cooperation with
the Industrial Liaison Boards, wherever these are
established, will be fruitful.



CHAPTER XI

11.0. STATUS AND PROFESSIONAL DEVELOPMENT OF
TECHNICIANS

11.1. Role and Status of Techaicians

11.11. The rapid pace of technoiogical develop-
ment and its increasing adoption by industry have led
to a growing complexity of industrial activity. As
new materials and new industrial processes emerge,
the problem of manufacturing products characterized
by greater reliability and jmproved performance be-
comes increasingly difficult. Simultaneously, industry
and commerce are confronted with the problem of
providing high quality products at competitive prices
in the tace of the continually rising costs of both
material and labour. Industry and commerce can
meet these challenges only if they make the most
efficient use of manpower at ali levels. This means
that the several middle level functions in industry
relating to the details of design, drafting, production
quality control, supervision, maintenance, sales and
servicing have to be performed by persons specifically
trained tor such jobs, leaving only the more advanced
and crealive work in management, innovation, re-
search, design and development to the engineers,
scientists and professionals. Craftsman level expe-
rience-is quite inadequate to meet the requirements of
the middle level functions. Herein lies the importance
of recognizing technicians as a very important and
separate entity with distinct functions and clearly
identified requirements of knowledge and skills. It is
essential to realize, moreover, that these requirements
call for an education and training quite distinct in
pature, 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 atlitude of society to regard work-oriented
education as of a Jower kind compared to the more
glamorous intellectual pursuits underlying university
education, and society’s lack of appreciation of the
dignity of labour, need to be reversed if technician
edueation is to claim its rightful place In society 1o
the context of economic development. While this is

a social problem, the solution of which lies in a
change in the attitudes and beliefs of socicty as a
whole, much positive action can be undertaken to
accclerate and aid this change. The Committce com-
mends the following steps to ensure the proper status
for technicians : :

(i) Industry and commerce should rationalize their
mappower structure and identify specifig technician
functions. They must appreciate the role of techni-
cians in the complex of industrial apd commercial
occupations and accord a recognizable career structure
adequately reflecting the importance of their position.
Formal technician qualifications should be insisted
upon for recruitment. The Survey oI Industries by
the Committee 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
mdustries are yet to clearly appreciate and recognise
the separate identity of technicians with reference ta
their work and educational requirements. It is essen-
tial that graduates should not be employed as techniv
cians except to the extent necessary 1o give them job-
training, Engineers should also appreciate the role

- of the technician in the technical team. Where crafts-
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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
their 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) Technician courses should not lead the tech-
picians to a dead end. They must therefore, be
broad-based to facilitate further studies.

(iv) Polytechnics should organise a variety of up-
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 develop-
ment and organisation of new courses and expert-
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 Awards as a means to ensure



the academic freedom of polytechnics and to guide
their development and safeguard the necessary
standards. The awards of the Couacils 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 Councils,

(vi) Universities, technological institutions and
polytechnics should establish closer rapport and under-
standing and work as partners in education. They
should take positive steps to remove, from the minds
of the student community and others, the prevailing
tendency to regard vocational and werk-oriented 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 polytecihnic education.

11.2, Development of Professionalism Among Tech-

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 judgzment 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-
ciang 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 and training. It
would thus help to maintain and ephance 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 only as
student members of professional bodies 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 eflectively to
increased productivity and to thie develspment of tech-
nician education and training. A separate professional
body or association of technicians nmay not be viable
or cfiective af present. Therefore, the Committee
favours their association in a responsiblec 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 11.1
to this chapter. .

ANNEXURE 11.1

LIST OF PROFESSIONAL BODIES AND OTHER
ORGANISATIONS*

1. 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
Delhi-13.

6. National Productivity Council, New Delhi.

Association, New

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

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

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

10. Indian Institute of Chemical
Calcutta-32,

.The Institution of Telecommunication Engi-
neers, New Delhi.

Engineers,

11.

12. The Textile Association (India), Ahmedabad.
13. Indian Society of Agricultural Engingers,
New Delhi.
14. The Aeronautical Society of Ipdia, New
Delhi-1. .
*Note: The list is not exhaustive,



CHAPTER XIt

12.0. Administration, Finance Control and Inspection

12.01. Organisation of techmical education is
complex and involves considerable financial outiays
and expenditure. In view of this, judicious auminss-
trative control is necessary to make the best use ot ail
available resources. This, in turn calls for firm
Central policy-making and planning and also implies
consultation and liaison on a continuing basis among
a wide group of individuals and organisations. Effcc-
tive co-ordination at the national level is therefore
absolutely necessary.

12.02. The sevendy schedule, Union list 1 emury 66
under Article 246 of the lpdian Consliudon envi>uges
that in the matter of coorumnation and deierminalion
of s.andards in institunons top mgner education on
research and scientiic and tectuucal 1nsutunons,
Parliament has ¢Xciusive power 10 make laws. Tius,
in turn, puts the major responsibiity bor the proper
development of wchnical educauon on the <Ceniral
Government, It foliows that there should be a strong
miachinery at the Centre for discharging its Consti-
tutional obligations and respopsibilities in Central
policy-making and planning in respect -of technician
education. 'Lhis involves gontinuous study and eva-
luation of schemes connected with the development of
technician education, and consultation and liaisop with
industry, technical organisations, State . Governments
etc. in order to ensure that the faciliies created in the
country are properly utilised according to the man-
power requirements of the country as a whole. In
this context, the Committee recommends that ad:quate
provision should be made to strefgthen the present
administrative machinery at the centre i.e. the Ministry
of Education, for the effective discharge of its respon-
sibilities. '

12.03. Technician education cannot be planned on
a rigid basis. Flexibility in planning js essential in
order that the education may continuously answer the
demands and changing needs of local industries and.
other organisations absorbing technician manpower.
There is no doubt that, for planning technical educa-
tion, a strong national policy is necessary: but such
a policy should be flexible enough to permit modifica-
tion according to the peculiar regional or local needs
with reference to the type and level of technicians.
Mobility of technicians is another factor which calls
for the formulation of Regional and State policies
within the overall frame-work of the national policy

and plans.

12.04. Considering ali these aspects, and in the
best interests of the country, the responsibility for the
administration and control of technician education
should be shared appropriately by bedies at the Cen-
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iral, Regional, State apd Unit levels. The responsibi-
lities at each administrative level should be properly
defined. The Comumittee’s view on the pattern of
administration and allocation: of funciions and res-
ponsibilities at the different levels are discussed below
and indicated in the charts in Annexures 12.1 and
12.2 to this chapter. :

12.1, National Level

12.11. The formulation of general naticnal policy
and the planning, coordination and determinauon ef
standards of technician education should rest with the
Central Government. Otherwise, a variety of policics
may be imposed from various organisations and States
which may ultimately be unsuited to the national
economy and the needs of industries. In this respect,
the Al] India Council for Technical Education and its
Committees 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 the All India
Council for Technica] Education. At present, there is
no separate Board of Studies or Committee for tech-
nician education. Technician education is beinp
dealt with by the different Boards of Studies of th.
AICTE dealing with the different aspects of engineer-
ing and technology. It is recommended that a separate
Committee on Technician Education and Training may
be constituted under the auspices of the Al 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 help to
the Committee proposed above, a separate unit may
be created in the Ministry of Education, This unit
should also serve as an effective medium for the
collection and dissemination of information connected
with technician eduzation. it should undertake studies
on manpower requirements at the national level in-
cluding job analysis etc., with reference to educational
preparation. It should also coliect and analyse in-
formation regarding the direction of changes in
technology and industrial development in the country
and the changes taking place in technician education
abroad. .

12.2. Regional Level

12.21, The All India Council for Technical Edu-
cation has to keep in close touch with the States
formulate national policies and plans with due
regard to the regional needs and check the haphazard
growth of technician education. In this respect the
Regional Committees of the AICTE and the regional



organisations of the Central Government may have
to be revrgamsed kecping in View their overail res-
ponsiburiy wm  the admumsiration  of techmcian
educauon Vis-a-vis those of the Central and State
orgamisattons.  1he Reglonal authorities snould
mamntain cons.ant touch with the industries, techmcal
insutulions aod State  Governments located in the
region and help to bring about a balanced develepment
of techmcian educadon in the region accordng 1
s cemands and needs of e econciny and industry.
The regional organisations soould act as a forum
for the exchange of ideas and experieoces among the
States located 1n the region.

12,3, State Level .

12.31. The Committee recommends that detailed
studies of manpower demands in the State, training
m indusury, programmes of development, 1eacher
development anc administration of polytecnnics with
respect to financial control and coordination at State
level, should be the direct responsibility of the State
Government so that programmes and schemes may be
effectively implementece. The State Governments
should consutute a separate authority, ie., the State
Council of Technical Awards (SCTA) to be respon-
sible for control and supervision over all academic
matters, including approval and development of
curricular and acadeiauc programmes, co-Ordination
and maintenance of standards etc. The State Gov-
ernments may alse 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 detai] in Chapter V,
para 5.72.

12.4. Unit Level

12.41_. In view of the special need for the growth of
tgchmclan education, it is felt that unless administra-
pon_and control are deentralised and more autonomy
Is given to individual institu'ions, it may mnot be
possible to stimulate the healthy growth of polytech-
nic e_ducation. Therefore it is necessary to delegate
sufficient administrative control to the wunit level.
This has already been discussed 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 genera]l day-to-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 authorities
of polytechnics in the development of technician
education but also make them responsible for the
proper implementatiop of schemes.

12.5. Industry Level

12.51. Apart from the division of responsibilities
between the Central and State Governments, there
should be some division of responsibilities between
the Governments and the industry in the administra-
tion and control of technician education. Although

the main responsibility to provide the basic techmci
education at vanous levels resls wiln tac  govern-
ments, it is for the indusiry to build up Jn Uus, We
\raining and specialisation 1t needs. What Is ncedea
is a strong partnership and cooperauve effort 1
which the basic and theoretical education ar¢ pro-
vided through institutional efforis and the pracuca
training ang expertise arc avalable through industry.
‘The industry should be involved compleicly in tie
control and adminisiration of technician education,
as far as possible at all levets, thrpugh the mechugn
of the All India Council for Technical Education, its
Regional Committees, the State Councils of Technical
Awards and the Advisory Comouttees of vatious
polytechnics etc.

12.6. Finance

12.61. As regards the financing of polytechnic
education the Government has to take the major
responsibility both at the Central and State level bui
industry should also be a party to the financing a»
it directly benefits from it. This can be achieved
through voluntary efforts. Selected industrial estab-
lishments may be persuaded to contribute thc neces-
sary funds and facilities for the development of sand-
wich courses, special types of short-lerm or exten-
sion courses etc. So far as nmew experiments and
innovations ip technician education are concerned,
the Central Government should take the eniire finan-
cial responsibility by sponsoring pilot project and
other programmes.

12.7. Evaluafion

12.71. Academic evaluation at the State level has
been dealt with in detail under the State Council of
Technica] 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 national
policies or plans to serve the needs of the national
gconomy.

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 extremely difficult to give
any probable cost analysis for es'ablishing a poly-
technic. Therefore the Committee has not attempt-
ed to give any analysis of capital costs. It is sug-
gested that whenever a new polytechnic or a new
technician course is started the administrative autho-
rity concerped should appoint an expert committee
with representatives of the concerned industry and
faculty to work out the cost of the projuct.

)



12.82. An analysis of the present expenditure pattern
in a polyiechnic shows that about 85 per cent of the
total recurring expenditure is incurred on the wage
bil. Only the remaining 15 per cent which works
out to Rs. 120 per student ‘per vyear, is left for other
expenses including consumable stores, This amount
is grossly inadequaté even to meet the ependiture in
providing effective training 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
provision' of Rs. 120 to Rs. 150.

-If the recommendations of the Committee made
under various chapters are accepted, the annual per
capita expenditure (recurring expenditure) may have
to be revised to a figure of Rs. 1,700"to Rs. 1,800
The basis on which this figure has been worked out
is given in Annexure 12.3 to this chapter.

ANNEXURE r2.x
PATTERN OF ADMINISTRATTON
Central finance, Job apalysis,
Manpower estimates, Control

of available placement and
training facilities.

Government of India

Coordinating body for inter-
State matters, consideration of
finance from centre,

All India Council fop
Techuical Education,
Committee on Tech-
pilcian Education and
Training -

Regional Committee Body for coordination between
_ States in the Region,
State Government

Directors of Technical Job analysis, Manpower studw

Education State Development planning. Finan-
Board of Technical ced from the State,
Bducation :

Independent autonomous

State Council of Tech-
body for Control Inspection,

nizal Awards

(SCTA™ Approval, and Maintenance of
Quality and Standards snd
Awsrd of Diplomas; Otber
sdvisory functions.
POLYTECHNICS Autonomous with respect to
curriculum framing assessment,
Governing  Academic  academic experimentstion apd
Body Board development programmes.
*NOTE

The SCTA{s notan examining body todetermine and impose
syllahuses on the polyrechnics or to setexaminations; the polytech-
nics themselves are to he given the responsibility of constructing
curricula and conducting examinations. The SCTA isaninspect-
ing and supervising body which works through subiject panels,
tanding committees and visiting commissions sppointed by it.

ANNEXURE 12.2

ALLOCATION OF FUNCTIONS AND -
LTy RESPONSIBY

Level of Administratiopn Advisory Bodiesand A

Central and Regional Ievels

7. Overall plapning of tech- All India Council i
cal education vis-a-vis Education!(ﬁnmmitr;?": 'g:chmca]
Five Year Plans and per- | Technician Education and
spective plans, Training/Regional Committees,

2. National policies and ob- ! Ministrv i j
jectives with refarence to : Offices. of Fducation/Regional
coordination of stancards "
foreign aid etc.

3. Sharing of financial costs, !

4. Natonal manpower needs )

State Level

1. Programmes of develop- 7 State Board of Tech i t
ment,Detailed marrpower | cation/State Counci]o?Te::;hEn:‘iclf]
peeds; Approval and de- { Awards (The State Director of
velopment of curricular | Technical Eduvcation is 10 be the
and academic programmes Member-Secretary).

Teacher development ; y )
Training in industry. t(Th{ St}x:tc Government to de-
ermine the manner an

2. Administration of Poly- Lof setting up the SC?T?Ctl;r?g '

technics Financing. : Specify its relationship to the

Coordination of standards | Srate Board of Techpical ¥ du-

at Starelevel, J cation.)

Institution Level
(2) Autonomous Polytechnics

1. Day to day administra-
tion.

2, Planning and organization
of academic programmes
and training industry.

3. Implementation of acade-
mic programmes and {
training

Governing Council  Academie
Board.

{b) Nor-Autonomous Poly-

techoics
Directorate of Technical Educa-

1. Day to day administra- tion/Goverping body.
o4,

3. Implementation of aca-
demic progremmes and
training. J

—

ANNEXURE 12.3

Estimated Annual Recurring Expenditure for a
Polytechnic

A tentative estimate of the annual recurring
expenditure on the running of a pelytechnic with an
intake capacity of 180 per year has been worked out
here based op certain assumptions. It is realized
that various factors including the strength of the
polytechnic and the number, type and pattern of
courses, affcct the annual total, as well as per
capita, recurring expenditure.  Expenditure on



experimental projects and other special programmes
of quality improvement, training etc. has been ex-
cluded. 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 be 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 courses).
L4

-

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 about 1:12 and a senior t
junior teaching staff ratio of approximately 50:50
have been assumed. Also, provision has been made
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 Committee’s suggestions in
Annexure 5.5) and for increased expenditure 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 (f)] 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 the
courses are conducted on the sandwich pattern, In
this regard the Ministry of Education (vide D.O.
No, 3-5/70 T.3, dated 4th May 1970 of the Joint
Educational Adviser (T) ) has already initiated a
programme in which an allowance of Rs. 150/- p.m,
per student is made for a 12 month peried for each
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sandwich course student. This has not been included

in the estimate,

Items of Expenditure Amount Total
per annum

Rs, Rs,
SALARIES AND WAGES
Principsal (1} . . . . . 18,000 e
Professors(a) . . . . . 45,000 -
Assistant Professors(o) . . . TI,08,000 .
Lecturers (12) . . . . . I,15,000 .
Associste Lecturers (16} . . . T,25,000 .
Workshop  Tnstructors/Demonstrators/

Lab, = Assistants/Draftsman/Lab.

Technicians 60,000 .
Office Staff (including P A., Supermtcn-

dent, Assistapts) . . £0,000 -
Skilled workers . . . . . 35,000 .
Unskilled workers, Attendcrc, Watch &

Ward. . . 32,000 .e
Libmiﬂn(l) . . - . . T0,000 s
Library Assistants (including an Assistant

Librarian) . . . . . 12,000 .e
Training & Placement Officer with ap

Assistant, . . . . 20,000 -
Physical Education Director (including

artenders) . . . . . 10,000 .
Provision for Provident Fund etc. @64% 45,000 ..

Total Salaries and Wages, ., . [6,85,000
MAINTENANCE AND MATERJALS
Library additions { Books and Journals) , 25,000 .e
Equipment modernizing and replacement

@ 5% of capital value (approx.) , e 50,000 ae
Maintenance including workshop and

laboratory consumables, materials and

contingencies 7' Rs, 300 per student. 1,50,000 ..

Total Maintenance and Materials 2,25,000
Total Annual Recurring Expenditure 9,10,000
Annual Recurring 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 VIL
The annual expenditure on this account will be of the
order of Rs, 20,000/-,



CHAPTER XIII

13.0. PLAN OF ACTION

13.01. In this ohapter some of the lines on which
action needs to be taken for implementing the recom-
mendations of the Committee on the reorganisation
and development of polytechnic education are con-
sidered. Such action is required at the planning,
decision.makine and implementation levels involving
not onlv the Central and State Governments but also
industrv and, more importantly, the polytechnids
themselves,

13.1, Technician Manpower Estimates and Surveys

13.11. It is observed that, notwithstanding the
provisions made in the Second and Third Five Year
Plans, “for such qualitv improvement proerammes as
increased hostels, staff quarters and teacher training
and refresher courses, the demand for more institu-
tions and additional admission capacity in polvtech-
nics has had a hicher priority in the Annual Plans
of the State Governments often at the cost of the
much-needed improvement and consolidation of poly-
technic education.

13.12. The Committee noted in this context that
according to some vecent estimates, made hy the
Institute of Applied Mannower Research, nf the pro-
bable demand for technicians during the Fourth and
Fifth plans. the overall facilities at present created in
the polvtechnics would, bv and large. be suffi~ient to
meet the future reonirements: what is reamired is the
careful plannine of specialitv-wise admission taking
into account the nature and tvne of technician remuire-
mente in loral industries.  The Committee is of the
considered view that, at least for the next five years,
there is no need to start anv new nolvtechnie, The
existing intake canacity in nolvtechnics is adesuate to
meet the demands for technicians in the next three
vears. Thereafter the nogition mav he reviewed and
the intake mav he chanead to meet the artual needs.
Meanwhile. conrentrated attention has tn he civen to
the auestion of reorganisation and modernisation of
the existing polytechnics. ‘

13.13. Efforts should be made immediately to
make reliable estimates of the demand for technicians
for the Fifth and Sixth Plan periods. These need to
be undertaken at least on z regional basis, if not by
the State<. and in terms of the different types of tech-
nicians, branches of ensneering and snpecialisation
and their distribution naeccording to industry, com-
mercial ormanisations, puhlic utilities and other sectors
of emplovment. The Central Government should
sponsor. these studies to be nndertaken by institutes
like .the Institute of Aoplied Mannower Research in
collaboration with industrv and the State Governments.

13.14. In addition to this, it is necessary that the
speciality.wise assessment of technician demand in-
( cluding the analysis of occupations should become a
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continuous activity so that technician education may
at all times be geared to meet the changing technician
manpower peeds and the changing requirements of
technician jobs. The Committee has therefore recom-
mended the setting up of special units in the Directo-
rates 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 Committec on
Technician Education and Training.

13.15. In this context, the Committes reiterates a
suggestion made bv the Education Commission that
investigations should be carried out in cooperation
with industry, aimed at iob analysis and specifications
in terms of levels and clusters of skills and responsi-
bilities for technicians. It is learnt that the All India
Manufacturers’ Organization is sponsorine a compre-
hensive snrvey in this recard to be undertaken jointlv
by the National Institute for Training in Industrial
Fneineering and the Institute of Applied Manpower
Research. The Commitiee welcomes this survey and
recommends that it should become a regular feature.

13.2. Reorganisation of Existing Polytechnics

13.21. The main emphasis of this report is upon
the need to coordinate the educational programmes
in polytechnics with such training in industry as
would help 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 the 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 comimerce,
business and other fields; (d) introduction of special
courses in Women's polytechnics; (e) introduction of
diversified courses wherever possible; (f) organisation
of sandwich courses in cooperation with industry;
and (g) provision of suitable programmes [or skilled
craftsmen 2nd technicians working in indusiry to
equip them better for their present as well as future
work. Recommendations have also been made for
changes in the structure of staffing the departments
the addition of training and placement, ard guiiance
and counselling, services in the polytechnizs and
improvement in the existing methods of lcamnine and
teaching processes including better campus and library
Facilities. It is suggested that these recommendaiions
be studied by all the individual polvtechnics and
adapted into an integrated plan of development of the
concerned polytechnic. This would requite an accep-
tance, by all concerned, of the need for planning at
the institutional level and for strenothening 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
Natiopal Jevels. On the other hand the strengthen-
ing of development planning at the level of an institu-
tion, which is strongly recommended, will supplement
the data-base for policy formuiation by the appropriate
agencies in the State and Central Governments,

13.23. In formulating development plans, the poly-
technicep 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 plang would be related not only to the
current situations but also to future trends, The
proposals in this regard by Principals and senior
faculty members, polytechnics should receive careful
consideration and support from the Government and
tho industry.

13.3. Autonomous Institutions

13.31. The Committee has also given sufficient
thought to the question as to how the necessary
momentom can be genérated 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 ecomomic and industrial development and
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diverse sociocultural patterns, it is neither possible

nor necessary to aim at total uniformity in our ap-
proach to the developient of techmician 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 initially 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 fexi-
bility and freedom without being hampered by
routine regulations aiming at = uniformity at the
‘average’ level.

13.32. Tt has accordingly been recommended that
about 25 polytechnics (comprising at least one and
not more than two polytechnics in each State or
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 mayv
initiate worthwhile experimental projects in the field
of technician education. These projects should
include the identification of technician areas, design
of mew courses of study and training, oreanisation
of suitable types of programmes in association with
industry, formulation of rational curricula and tea-
ching methods and aids. and development of better
systems of assessment and evaluation,

13.33. These institutions should be selected from
those which maintain high academic standards and
competence and are located conveniently close to
industries and establishments which are most for-
ward-thinking in technical development and profes-
sional training.

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 concermed, 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. State Council of {Technical 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 organisation, 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-
uical Awards and specify its relationship to the
State Board of Technical Education.

13.42, The SCTA should be assigned the res-
ponsibility to look after all academic aspects of
technician education in  polytechnics in the State,
Besides guiding the autonomous polytechnics and
evaluating their progress the Council would assist
all the other polytechnics in the State to frame new
courses and vprovide 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 course be autho-
rized to conduct part-time degree courses for tech-
nicians. Such a measure would contribute to
enhance the status of polytechnics, their teachers
and the technicians. The SCTA could nlay a valu-
able role in fosterig the development of polytech-
nics along these lines, by becoming, in due course,
important orpanisations for the award of degrees
and diplomas for students of post-matric education.
higher education and polytechnics,

13.5, Committee on Technician Eduacation and

Training

13.51. ¥t the proposals of rcorpanisation of polv-
technic education are to be implemented speedily
and effectively. the administrative and advisory
machinery at the Centre and in the State need to
be geared up. The Committee has therefore recom-
mended that a Committce on Technician Education
and Training should be constituted under the auspi-
ces of the All India Council for Technical Educa-



cation to advise the Council on all matters relating
to the coordination and development of technician
education in the polytechnics,

The functions of the Committee would be:

(i) to plan and keep under review the develop-
ment of a unified national pattern of
education for tejghnicians 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 may 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
created in the Ministry of Education.

13.6. A Crash Programme of Teacher Training

13.61. The Committee is convinced that the suc-
cess of  implementation of its recommendations
regarding qualitative improvement of polytechnic
education depends to a large extent upon the res-
ponsiveness of the faculty to such programmes, In
particular, it refers to the need to bring about a
practical orientation of polytechnic teaching to
adopt modern methods of instruction based on live
problems of the industry, and to develop in the
faculty appropriate skills of communication and tea-

2.

13.62. In.order to start the process of improve-
ment of the quality of polytechnic cducation in a
comprehensive manner, it is recommended that a
crash programme be formulated by the Statz Gowt.,
preferably in consultation with the State Council of
Technical Awards, to cover at least 25 per cent of
the teaching staff during the next three years. This
thould aim specifically at (a) training tcachers on
such aspects of polytechnic education as evaluation
and assessment, curriculum development, industrial
ortentation to teaching and reorganisation of labora-
tory programmes, (b) providing them with traiping
in industry for a period of about 3 months so as to
help link class-room instruction with the practical
needs of industry with particular ref:rence to prob-
lems of design, process and production centrol,
selection and use of machine tools and manufactur-
irg processes; (c) improving the art of teaching fm
effective transfer of knowledge and skills and (d)
training workshop inst:vctors in the technique of
imparting manipulative skiils.

13.63. Such a crash programme js required not
-only for the selected autonomous polytechnics but
also for all other polytechnics. The programme
should be implemented in close cooperation and
industry, Technical Teacher Training Institutes and
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other training and educational agencies under the
un:versities and the Ducctorate General of Employ-
ment and Training,

., 13.64. The State Governments should prepare,
in consultation with the SCTA, a perspective plan of
faculty development by assessing (a) the number of
teachers to be selected annually for training in indus-
try, for updating of subject-knowledge and for edu-
cation in teaching principles and techniques; (b) 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 {¢) the
financial implications of such a programme, Du-
Ting 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 presonal
needs of the teacher concerned.

13.65. Closely related 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 according
to a standard list should be discontinued. In its
place there should be carefully prepared lists of
equipment which would take into account the types
of technician courses, the pattern of their organisa-
tion viz. sandwich, part-fime or full-time and the
nature and kind of educational sitsations to be pro-
vided in the different Jaboratories. The autonomous
polytechnics, which have been recommended, should
take up this work on a high priority basis with such
guidance and help as will be available from the
State Council for Technical Awards, industry, pro-
fessional bodies like the Indian Saciety for Techni-
cal Education and the Institution of Engineers
(India) and the Techmical Teacher Trainning Insti-
tutes,

13.7. Teachnical Teacher Training Institutes

13.71. Tt is noted that these Institutes are present-
ly in a process of establishment and that it would
take some more years before they are in a position
to provide their servicing facilities to all polytech-
nics in the concerned regions. In devising their
programme of work Tor the immediate future, these
Institutes should attempt to coordinate their work to
supplement the proposed activities of the autono-
mous polytechnics so that the thrust for modernising
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 Training
Institutes (CCTTI) should also be associated, The
Technical Teacher Training Institutes should estab-
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 polytechnics located



in its tegion. This programme should be commend-
:ercli 15, ai%l the Institugcs. The Committee also hopes
that the polytechnics will use the facilities in these
Institutes for a variety of educatiopal 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 Directorate General
of Employment and Training and the National
Council of Educational Research and Training to
evolve and validate tests which would be “culture-
free” and suitable for students irrespective of their
rural/urban background or socio-economic status.
The Committee recommends that the Technical
Teacher Training Institutes should take up this work
in collaboration with other concerped agemcies and
develop batteries of tests suited to the specific re-
quirements of technician education and training.

13.8.Training in Industry

13.81. The proposals for imtitting action for
training in industry of faculty and of students have
been made earlier. In order to facilitate quick
progress in this direction, it is suggested that each
establishment in industry, commerce and public uti-
littes 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
alsg 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 conmection with augmenting training facl-
lities for students are:

() Setting up of Productioncum-Training
centres at places where two or more poiy-
technics are situated in order to provide
practical training to the students of other
polytechnics in rural and non-industral
areas.

(i) Establishing closer links between polytech-
nics and Industrial Training Institutes,

(iii) Setting up Industrial 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 reorganised 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-
siderable importance to the provision of better library
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

which industry, polytechmcs ang government

. mentation therefore
timeliness and speed with which each of these agen-

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

13.92. An equally significant recommendation the
Committee makes s about textbooks and  course
materials for technician education. It draws pointed
alenuon to the present deficiencies in this regard,
e.g. the non avauability 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 price
the studenis can afford. It is also the Comsnittec’s
view that more and more textbooks should be written
by the teachers in the polytechnics themsclves, using
case materials and examples from the Indian situa-
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 posi-
tion to prepare text-books suited to our polytechnic
students. ln 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 techmician
courses and to print apd 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 Technical Awards and the
Technical Teacher Training Institutes will also be
available for the programme of book production.

13.10. A Blue-print of Action

 13.10.1. The report covers a wide range of sub-
jects relating to ploytechnic education "and training in
are
The success and effectiveness of its imple-
depends on the simultaneity,

partners.

‘cies initiates action.

13.10.2. What the Committee hopes for its quick
action at the national level through the AIl India
Council for Technical Education, in which all these

-apencies 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 them, Such a blue-print 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 Committez 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 Committes 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 X1V

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. 5

_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 establishment of new poly-
technics. As for the intake capacity of existing ploy-
technics, the position may be reviewed after three
years and any changes mnecessary be made so as
w0 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 technictan functions in industry, com-
merce, services and public utilities, so that appro-
priate programmes of educational development could
lli:e- formulated and included in the Fifth Five Year
* Plan.

Chapter III: Concept of Technician and His Educa-
tion

5. In Industrial ‘orgamsations there is a broad
spectrum of occupations lying between the craftsmen
at the one end and the professional engincer at the
other. Within this spectrum there are“wide differen-
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 distincd group of
people, who can be classified as technicians whatcver
- their specific functions may be.  Polytechnics, io
association with industry and business, should have
the responsibility of educating and training persons
for technician functions.

6. The purpose of polytechnic cdcucation is to lay
the foundation for the future technicians and for the
persons who play a comparable role in business and
commercial activities by way of a sond, broad-based
theoretical knowledge of the chosen field that helps
‘them to understand the Basic principles underlying
“their activities together with training in the actual
practice thereof.

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

" 8. Programmes of technician education and train-
ing should be properly drawn up in an integrated
manner with the cooperation of industry.

and competence,

Chapter V: Reorganisation of Polytechnic Education

9. The major concern of polytechnics shoaid be
to run regular diploma courses designed to meet the
ecucational requirements of the technician positions
pear the professional level. At the samc time, it
should be the endeavour of polytechnics to extend
their jnstitutional facilities to cater to the nceds of
the other category of technician positions by orga-
msing a variety of short-term and/or part-time
courses for technicians and craftsmen in service,

10. Apart from thesg courses, polytechnics
should organise special refresher and training courses
as well as advanced diploma courses for technicians
already employed.

11. Certain selected polytechnicians should be
authorised to offer part-time 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. Withie the board framework of certain general
guidelines as regards the stamdards, objectives and
scope of techmician courses, there should be a great
deal of flexibilty in course plannning to permit local
variations in their structure, contents and crgani-
sation.

14. Where two or more polytechnics are situated
in a centre, coordination should be brought about 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 be 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
cn the basis of analysis of occupations.

19, A technician who emerges from a diploma
course should be in a position to tackle most 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,
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in developing countries like India, the technician
may bave to deal with activities related to, but not
pecessarily part of his basic functions,

20, Sandwich courses should be started only after
spectic study in depth about the adequacy of the
industrial cooperation available at any proposed lo-
cation. They should be so organised that the in-
dustrial training 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 production orientation
appropriate to the level of technician functions.

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-
nised 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 required for those regions and in the
light of such study suitable courses may be organis-
ed. However these insfitutions may concentrate on
offering generalisd courses. Efforts should be made
to set up Industrial Training Institutes in their vic-
Inity to stimuolate their growth.

25. Polytechnics in rural areas may offer courses
in agricultural engineering and courses applicable to
agro-industries.  In such 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 students.

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

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

ii. Full-time Sandwich courses at first diploma
level: 3 1/2 years.

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

iv. Advanced diploma courses: one year.

v. Short 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 should
be a pass in the Pre-University course or Higher Sec-
ondary course or its equivalent. Students who have
passed only the SSLC or matriculation should under-
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go successfully a preparatory techmical course of
one year in the polytechnics,

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

29. The curriculum should be flexible encugh 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 technological changes.

30. The syllabi of polytechnic courses should be
regularly reviewed and revised to meet fhe chang-
ing requirements.

31, Syllabi should not merely specify the topics
but should indicaté the depth of their treatment,

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

33, Curricula should be designed to enable &
study in depth of the subjects of specialisation 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 further
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 for 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 g substantial part
of technician courses, particularly of the full-time
regular courses, It should reflect similar work in
industry, commerce or other field as closely as pos-
sible, within the limitations of institutional facilities.

39, Project work requiring design and/or fabri-
cation should find an important place in the final
year of the diploma programmes and in the advanced
diploma courses. Project work must be based on
real problems involving industrial/commercial prac-
tice and procedures.



40. Through co-curricular and extra carricular
activities and seminars and project work, polytech-
nics 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 understanding of the scientific principles tau-
ght, (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 cxperimental and approach to  problem
solving 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 lav the
foundation, for Iater shopfloor experience. Work-
shop practice should aim at helping students to
understand, apply and use the basic principles, skills,
tools and processes.

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

44. The present practice of rigidly following “Sta-
ndard” lists of eauipment should be discontinued
although they could serve as guides of minimum re-
quirements, Each polytechnic should determine the
requirements of laboratory and workshop equipment.
having regard to the nature of the courses offered
from time to time.

45. Provision should be made for appointing
competent laboratory technicians in each laboratory
for the proper maintenance and upkeep of labora-
tories and equipment,

46. The faculty of polvtechnics should be enconr-
aged to develop and fabricate items of laboratorv
equipment needed for the courses. Deserving pro-
posals in this regard should receive financial sup-
port.

47. Technical Teacher Training Institutes should
collect details of equipment devised anl fabricated
by polytechnics and circulate the details to all noly-
technics ip the country.

4%. Tn addition to the reeular teachine methods.
the more modern and effective methods wncluding the
tutorial method. the problem-solving method. the
oroject-method and seminar method should be used
in polvtechnics,

49. Wherever possible. lectures should be supple-
mented by audio-visual aids such as slides, film-strios,
blow-ups. charts, films. class room demonstraticn

models and instruction sheets.
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50. A concentrated effort is required to devalop
teaching aids. Polytechnics should be provided with
audio-visual equipment such as over-head projectors,
film and slide projectors, epidioscopes etc.

51. Technical Teacher Training Inst:tutes should
develop and produce proto-types of all kinds of
teaching aids. They should aiso keep in touch with
polytechnics, other institutions and firms engaged in
the development and production of tcaching aids
and disseminate information about them to 2l pcly-
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. These should
be made available to all polytechnics.

53. Incentives should be provided to teachers and
experienced persons in industry to write textbooks and
other supplementary course materials suitable for the
different courses and publish them at reasonably low
piices.

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 szlf-study and use of library facilities by the stu-
dents.

56. All polytechnics should have well-stockd, well-
staffed 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 charpe of a well-
qualified, competent and well-paid librarian with ade-
quate staff to assist him. The librarian chould be
given a grade at least equal to that of 3 lecturer and
granted the status of the Head of Department.

58. Separate text-book libraries should be set up in
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, auto-
nomy for polytechnics is essential, polytechnicg should
have comnlete freedom to experiment with much-
needed reforms, restructure their courses establish co-
operative relationships with industry in their recion in
training and employing technicians, develop the new
curricula suited for such courses, evolve their own
methodology for education and fraining and assess and
cvaluate their students,



60. A beginning must be made by sclecting at Jeast
one, but not more than two, polytechnics in each
State and Union Tertitory for the immediate grant of
autonomy. These polytechmics must be sziected on
the basis of the sustained excellence of their stand-
ards, facilities, faculty and performance. .Based on
the expeirence gained with the working of the autono-
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 standards and levels, throush a vhased prog-
ramme of development over the next 10 years.

61. In addition to academic freedom, the autono-
mous polytechnjcs must be provided with necessary
administrative authority and financial resources.

62. To plan and implemnt the dzvelopment prog-
rammes on the right lines, each autonomous polytech-
niv 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 and should consist of teachers” representatives
of the Siate Couancil of Technical Awards (recom-
mended later) the State Board of Technical Educa-
tion, the All India Council foy Technical Education
and the State and Central Governments, The prin-
cipal of the polytechnic should be the member-secre-
tary of the Council. .

64, Th= Academic Board of an autonomous 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
thz faculty, experts from industrv and eminent edu-
cationists m 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 safequard
the necessary standards with respect to techuician edu-
cation and to award diplomas.

65. In respect of the autonomous polytechnics,
the SCTA should set and assesg standards not by fram-
ing and imposing courszs and curricnla and conduct-
ing examinations but inspecting and approving the
institutions, scrutinizing and approving new courses

and curricula, and schemnes of assessment and evalua- .

tion. framed by the polytechnics themselves.
67. The SCTA will lay down the standards by way
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of facilities and faculty and the general guidelines .

and requirements for courses,

68. Tn respect of the non-autonomous polytechnics,
the SCTA should help them to frame and improve

their courses and curricula conduct the external exami-
nations and suggest the methods of internal pssess-
ment.

69. The SCTA should assist the non-autonomous
polytechaics to deviop the standards of facilities, per-
formance and expertise needed to gain autonomy,

70. The State Government should determine the
manger and method of sefting up the SCTA and specify
its relationship to the State Board of Technical Edu-
cation. The SCTA should consist of representa
tives of industry, trade and commerce, technical ex-
perts from government departments, representatives of
the professional bodies, progressive educationists, poly-
technic and college teachers and princpals etc.

Chapter VI: Faculty

71. The norma! pattern of teaching staff categories
in a polytechnic should be as follows:

Professor of Head of the Department;
Assistant Professor: and
Lecturer/ Associate Lecturer.

_ The ratio between senior position and junior posi-
tions  ie, Profescors/Assistant Professors and Lectu-
rers/Associate Leqtu:ers should be of the order of 1:2.

72. The teacher-students ratio should be not Iess
than 1:10. Tn counting this ratio only teaching
posts of Associate Lecturers and above should be
taken into account,

73. For every diversified course in an institution, at
least one professor assisted by an assistant professor
or lecturer should be provided, supplemented by part-
time lecturers from industry,

74. Principals and Heads of Departments of poly-
technics should be provided with suitable administra~
tive staff. Provision should be made for clerical and
laboratory assistance to teachers,

75. Tte designaticns and scales of pay of teach-

ing posts in polytechnics should be the same as in en-
gineering colleges.

76. The minimum qualification for the post of
Associate Lecturer should be a degree in engineering
or technoloey with at least two vears of industrial ex-
perience.  However, a diploma holder with not less
than § years of industrial experince may be considered
subi=ct to his suitability to teaching and improvement
of his academi¢ background,

77. The minimum qualification for posts of lecturers
and above should be a degree in engineering or tech-
nology, or AMIE with at least 3 vears of industrial
cxnérience or a TTTT diploma with five years of in-
dustrial exepericnce,



78. For teachers of other professional courses like
commerce and business, the minimum gqualification
should be 3 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 polytech-
nic teachers.

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

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

gory.

83. In view of the industry/application orientation
of teaching in polytechnics the practice of transfer
ring teachers between polytechnics and arts and
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. should be
paid their full salary in addition to travelling and

other allowances and stipends.

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

work.

87. Polytechnic teachers may be allowed to take
sabbatical leave to pursue research or undertake writ-
ing of books or to work in other institutions or in-

"dustry.

88. Industry must be willing to accept, cncourage
and assist the transfer of experienced staff to part-time
and full-time teaching work. There must be a much
greater interchange of staff between industry and

polytechnics.

89. Opportunities should bs made available to
teachers for acquiring the needed industrial experience,
training in the art and techniques of technical teaching
and higher academic qualifications through seminars,
short term courses of various kinds, summer institutes,
in-service training programmes, deputation to .Teach-
ers Training Insututes during vacation or during the
academic year and secondment to industries. Teach-
ers must be required to attend such courses and ac-
quire such training several times during their career
to facilitate continuous development and to remain up-

todate in their field of knowledge.
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40. Specially designed short-term courses should be ™
vigamised 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 ag assessment and evaluation
technique, curriculum development, laboratory work
ard 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
bighly practice-oriented or industry-oriented.

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

94. A crash programme should be organised at
svizcted centres 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 languages, mathematics and the
physical sciences should be given special maintation
courses in the application-based teaching of these
subjects.

96. Each State should (a) assess the total 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 Departments 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
Trairing Institutes should be:

{a) Organising courses on the art and techniques
of teaching apnd special subject-teaching
COUTseS,

(b) Research and 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 ail poly-
technics in the country, information on
cutricula, examination systems, equipments,
teaching aids, technical literature, teaching

methods etc.
98. Close liasigp should be established and main-

tained between the Technical Teacher Training Tnsti-

tutes on the one hand and the principals and semior
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 TTII's should
maintain close relatiopg with industry. The faculty
of TTTI’s should be encouraged to return periodically
to polytechnic teaching and industry.

100. TTTI’s shouid 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 postgra-
duate courses in subject specialisations.

Chapter VII: Students

" 102. Information about techmician courses and
careers should be collected by the Directorates or
Departments in charge of Technical Education and
transmitted to the educational authorities concerned
with institutions conducting pre-umiversity or Higher
Secondary courses for due circulation and publicity.

103. While the performance in an aptitude test
should be one of the criteria for admission to poly-
techaics, its wholesale adoption at the present stage is
not favoured. However, a beginning should 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
for participation in extra-curricular activities.

105. Guidance 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 adjustments from 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 shouid
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 rank
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 Jeast 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 campus, Interest to do
indpendent work and study, and in hobbies outside
formal study hours, should be cultivated in the stu-

dents, The rquired facilities for extra curricular acti-
vities such as sports, music, arts, histrionics etc.
should be provided to develop and foster healthy com-
munity life. Student organisations and activities
should be encouraged to cnrich campus life.

Chapter VIII: Assessment and Evaluation (Exami-
nations)

109. The assessment of 2 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 etc.

111. An immedijate and complete changeover to
purely internal assessment, even though desirable, may
not be feasible in all polytechnics in cur present set
up. Therefore, to begin with, in respect of the non-
autonomous polytechnics, continuous internal assess-
ment should be given equal weightage with the final
cxternal examination. Complete switchover to conti-
nuous internal assessment should be effcted 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 necessary
improvements,

113. Training courses in the methods of assessment,
evaluation and grading should be arranged for teach-
ers in the form of short training programmes, summer
courses etc.

Chapter I1X: Training and Employment

114. Basic training covering the basic skills should
normally be provided by the polytechnics themsclves.
For this purpose, the workshop facilities in polytech-
nics should be strengthened. Wherever possible, clo-
ser links should be established between polytechnics
and Industrial Training Institutes.

115. Secondary training should be organised as
practical training in industry and should have as its
vbjective a broadening of technical knowledge and
gaining of insight irto some of the workings and prob-
lems of industry in general. In its later stages, the
training should be morc 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, matevials
and methods, or to the ensuring of contro] 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 training should
be carefully drawn up by individual polytechnics in
cooperation with the collaborating industrial units to
suit the needs of each course and should be properly
and jointly supervised by the institution and industry. .

118. Training must be properly assessed and eva-
luated. It should preferably have adequate weight-
age in the total evaluation. There is a need to devise
adequate scientific methods to assess the results of
training and evaluate the degree to which the objecti-
ves of training have been 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/or
after the completion of the courses.

120. Production-cum-training 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 training to students of polytech-
nics in rural arcas where industries do not exist,

121. Since several government departments,
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 training and placement officer of the
rank of a professor with suitable assistance.

123. Training departments must be set up in all
orpanisations offering trainine facilities manned by
capable executives who could work in close collabo-
ration with the principals/heads of departments and
training officers of ths 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 pational, regional and State levels,
partnership must be strengthened. Industry must be
adequately represented in the policy-making and co-
ordinating bodies at these levels and must be closely
associated with the proposed State Councils of Tech-
nical Awards and the autonomous polytechnics. At
the unit level, conditions must be created which
favour the close colfaboration of industry in the imp-
Iementation of the programmes of education and train-
ng. ,

126. Industries should be requested to extend their
fullest cooperation in providing the much-needed in-
dustrial experience to polytechnic teachers either by
short-term or long-term training or through other ar-

rangements.
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_127. Industries in the neighbourhood of polytech-
nics must be encouraged to refer their search, deve-
]opmen.t and production problems to the polytechnics.
Industries 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 information and details of their
design, development and production activities.

Chapter 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 structure
adequately reflecting the importance of their position.
Formal technician qualifications should be insisted
upon for recruitment.

130. Polytechnics should organise 3 variety of up-
dating, refresher and extension courses including
short-term and advanced-diploma courses and part-
time degree courses for techmicians in service.
Through 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 developed. For this purpose,
polytechnics should have the flexibility and irecdom 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-
sations and associations concerned with technical
education, training, industrial and commercial inte-
rests ete, 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 XTI: Administration, Finance, Control and
Inspection

134. While a strong national policy on fechnician
education and training 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 ecach admi-
nistrative level 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 Technical
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 Govemn-
ment may have to be reorganised.
139. Detajled studies of manpower demands in

the State, training in industry, programmes of deve-
lopment, teacher development and administration of
polytechnics with respect to financial contrel and
coordination at State Ievel, should be the direct res-
ponsibility of the State Government so that program-
mes and schemes may be 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 Govemn-
ment should take the entire financial responsibility by
sponsoring pilot projects and other programmes.

144. At the National level, adequate provision
shoukd 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 mmain-
tained with regard to the overall national needs.
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145. The annual provision umder contingencies,
materials etc. should be raised to a minimum of
Rs. 300/- per student against the present provision of
Rs. 120/- to Rs. 150/-. The annual per capita re-
curring expenditure should be revised to a figure of
Rs. 1700/ to Rs, 1800/-.

Acknowledgment

1. We wish to record our gratitude to the Govern-
ment of India for giving us the opportunity to study
the problems of technicians education in this country.

2. We also record our gratitude to the representa-
tives of various Industries, Chambers of Commerce,
Indian Engineering Association, All India Manufac-
turers Organisation, Institution of Engineers (India},
State Governments and others for their generous co-
operation and advice,

3. Many Principals and teachers of polytechnics
and individuals submitted their views in writing or

luring discussions, We express our gratitude to all
of them.

4. We are happy fo record our sincere thanks to
the foreian Consultants, whose services were kindly
lent to us by US-AID, British Council, West German
and Japanese Embassies and to Shri G. K, Chandira-
mani, Educational Adviser(T) and Dr. L. S. Chan-
drakant Joint Educational Adviser to the Government
of India for their suggestions and advice,

5. We owe a special debt to the P.S.G. College
of Technology, Coimbatore, the Indian Institute of
Science, Bangalore, Indian Institutes of Technology,
Bombay and Delhi, Institution of Engineers (India),
Caleutta and Council of Scientific & TIndustrial
Research for providing us accommodation for holding
meetings and for the facilities,

6. We shall fail in our duty, if we do not thank the
staff of the P.S.G. College of Technology, Coimba-
tore, Technical Teachers Training Institute, Calcutta,
and of the Technical Division of Ministry of Educa-
tion for their selfless and devoted assistance,

7. We cannot conclude our acknowledgement with-
out expressing our indebtedness to Prof. V.K.R.V,
Rao for his encouragement and guidance in all our
work. : ’



PART Il

APPENDICES



APPENDIX 1|

SeeecH or Pror. V.K.R.V. RAOQ, MiNisTER FOR
EDUCATION AND YOQUTH SERVICES, AT FIRST MEETING
OF THE COMMITTEE,

On behalf of the All 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 experis
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 technicians.

In particular, I am grateful to Professor Damoda-
ran for agreeing to head the Committee. He 1s a
pioneer in the field of technical education, and has
worked throughout Ms professional life to Dbring
technical education ,into intimate relationship with
industry. His own institution at Coimbatore, as
you all know, is a fine example 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
All India Manufacturers’ Organisation for agreeing
to serve on the Committee, The All India Manu-
facturers’ Organisation has taken keen interest in the
development of technical education, particularly at
the technician level, and organised a first-rate seminar
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 hag been a lot of criticism about our Poly-
technics as not being sufficiently practical in their
training programmes, and we have discussefi this
subject on earlier occasions. When I was in the
Planning Commission some years back, I made a
strong plea for a thorough examination of our poly-
technic system and to bring it into a purposeful rela-
tionship with industry for training the correct type
of technicians. ]
India Council for Technical Education in Septembcr,
1969, 1 spoke at great length on this subject and
suggested that the present stage of consolidating tech-
pical education was opportune for reorganising our
polytechnic courses.  The All India Council wel-
comed the suggestion enthusiastically and authorised
me to constitute an expert committee immediately.

Tmportance of Technicians

We all know how important the t;ﬁddle-]eyel
manpower is for the wide range of professional duties
that it is called upon to perform. The technician is

Later, at the last meeting of the All -

concerned with the application of known knowledge
to field operations in produoction and construction,
icsting and development; installing and running engi-
necring’ plant; drafting and designing products; esti-
mating cost; selling and advising customers on the
use of engineering equipment. ‘The 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-
iruction 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 znd
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 institute
and partly in industry.

]

Purpose of Curriculum

1)

The purpose of the technical institute curriculum is
not only to impart a sound broad-based theorctical
knowledge of a chosen engineering field but also to
mould and develop the attitudes and aptitudes of the
student towards optimum proficiency and nroductive
capacity for immediate employment. The education
given in a polytechnic, therefore, must be cross-ferti-
lised with practical training cxperience in industry 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 engincering plants, in
installing and operating equipment, in constructiop,
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 shop
floor and in the field. In this process, he 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 Leart
of the techmician 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 apprenticeship that
industry, on the one hand, accepts as its primary
responsibility and that technical institutes, on the
other, regard as an integral part of the total process
of education, is our primary need today.



Need for Training

The importance of technicians particularly in a
developing country like ours cannot be over-empha-
sised. 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 capital 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 personnel 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 conductitig the courses differ
widely from one country to amother. 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 reed 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 zand also
correspondence courses. Each type of courses con-
ducted in a particular country represents the histcrical
development of technical education in response to
industrial needs.

For instance, in the United States, the wide-spread
Technical Institutes courses grew out of the impact
of rapid changes of technological, economic and
social development in the beginning of World War
I 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 enginzering 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,
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In Britain, the interest of industry in the tiaining
of technicians is refiected in a well-organised system
of sandwich courscs that represent the joint responsi-
bility of industry and technical institutions. Similar-
ly, part-time courses of various types that are offered
by a large network of Institutions are typical of the
British scene which rclies heavily on industry for the
training of craftsmen and technicians. Industy pro-
vides practical training for four days a week und
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 engineering yschool or Technicum
to become a practical engineer must have completed
at least a two-year apprenticeship in industey and
German industry is providing excellent facilities for
such apprenticeship training. It is, therefore, not
possible to generalise the structure and form of tech-
nician courses throughout the world.

Each technician course has its own integrity. As
Dr. French puts it admirably: It is vital that a
country about to organise (re-organise) its system of
technician education and training should adopt that
system (or systems) which 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 up™
will success result from a straight duplication, and
examples exist where overseas experts who have
endeavoured to set up in developing countries a
simple 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 which are capable of admitting about
50,000 students each year. The number of diploma-
Iz'lolders trained each yean has jumped to cbout

3,500.

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 departments® of our economic life. The pre-
sent student-enrolment is about 100,000 and the
faculty consists of over 10,000 teachers,

This is the magnitude of our technical education
cnterprise at the middle-level. Many important gues-
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| of polytechnic education
should be reoriented. it is one some of these aspects
that I wish to share my thoughts with you today.

Polytechnic Curricuium

A review of our diploma courses 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 wuevoted to laboratory work, workshop/field
work and drawing. Thus, the structure of our poly-
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. This
compares favourably with similar technical courses
conaucted by institutions in developed countries.
Therefore, the corrcct position is that our diploma
courses do not scem to suffer from an overdose of
cngineering theory with the inevitable sacrifice of
practicai work. 7Yhere is, at the same time, the severe
criticism 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-
Gics is not backed with the practical experience 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 indusiry in elabora-
tion of polytechnic education.

As I explained earlicr, in Germany, for instance,
every candidatc who wishcs to enter a Technicum
must have compleied a two-year apprenticeship in
industry. In Britain, a major part of the technical
college” programme for the middle level technician is
organised on a sandwich basis, 1n cooperation with
industry in which a student spends half the time in
indu: iry and the other halt in the institution in alter-
nate iayers. In India, our industrial organisations and
other employing authorities have yet to organis¢ on
an adequate scale grogrammes of apprenticeship for
young persons after they have completed pelytechnic
courses that will condifiun them as techinicians und
back up the educalivnal programmes of polytechnics.
On the other hand, they demand of the polytechnics
that these shall produce tcchnicians fully equipped
with practical experience and ready to undertake pro-
fessional responsibilities. No polytechnic can meet
this demand without the active cooperation of industry
in organising and conducting an apprenticeship pro-
gramme as an intcgral part of the total process of

technician training.
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New Approach

I would, thercfore, suggest for the consideration of
your Committee that the reorganisation of our poly-
technic courses must proceed in this new direction.

First, polytechnics and industry that are located
near each other should cooperate in organising and
conducting sandwich courses for training the correct
type of tehnicians that industry requires. Some
eftorts in this direction have been made in certain
institutions in Calcutta, Madras, Coimbatore, Banga-
lore, Bhopal and elsewhere and the 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 training
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-holders. I
hope that, when the amendment is passed, it will be
possible for sandwich courses to be organised on an
cxtensive basis. I hope your Committee will give
detailed consideration to this urgent need and szuggest

- 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 thoroughly
the curriculum of diploma courses. Apiece with the
curriculum is the question of methodology of teaching,
how the different subjccts are taught, the level at
which they are taught and the methods by which
engineering theory is related to professional practical
work, You must examine the whole process of
polytechnic education, the teaching and learning pro-
cesses, the instructional materials used, teacher com-
petence, sclection procedures of students for admis-

‘sion and so on.

‘Specialisation Technicians

The third criticism of our diploma courses is that

they are in the broad fields of civil, ecnginecering,
mecchanical engineering and electrical engincering,
and that there 1s no attempt at diversification or

specialisation in any one particular branch of a major
subject-field to train specialist-technicians, This is
true, but we must examine the pattern of employment
of technicians in the major sectors of our national
economy. With the expansion and deepening of our
economy, employers in both public and private sectars
are now seeking a stronger accent on specialisation,



The stage has perhaps come when our polytechnics
in close co-operation with industry should carry out
an apalysis of the functions, fields of activity and
typical job positions available; should identify various
technician specialities and should re-organise their
curricular offerings to suit those specialies. In doing
50, 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 futitre cm-
ployment opportunities available to them,

Before any of these specialities is started as a part
of the engineering curriculum, ecach polytechnic
should ensure in consultation with the employing
authorities concerned, that there is an adequate
demand for specialist-technicians 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 cduca-
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 courses
are followed, flexibility should be allowed to each
institution to decide in consultation with the cooperz-
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 sandwich
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

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 s 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 isolaticn from another. This unfortunate gap has
Ied to an untenable situation in our country.

Industry requires a large number of craft-oriented
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 clabora-
tion of the craft-training at the Industrial Training
Institutes. When we re-structure the polytechnic
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system, we must ensure that this bridge is built bet-
ween 1TIs and polytechnics. is is urgent particu-
larly in view of the fact that the broad spectrum 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 construction with an
understanding of basic engineering principles,

Training of Teachers

_ Qur Plan for reorganising and improving polytech-
nic education will succeed only to the extent to which
the teaching faculty of our instituions 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 institutions, the
quality and standards of the teachers available have
not come up to the desired level. Though in the last
3-4 years, the vacant posis have been targely filled,
and the present shortage does not exceed 20 per cent,
the quality of ihe stafl remains much the same. A
large number of teaching positions are heid by fresh
graduates with little or no industrial or teaching expe-
rience. Even among the older staff that have been
serving the institutions for a long time, industrial
experience and contact with the practice of engineer-
ing are grossly inadequate.

Tasks During Pian Period

All these angd other deficiencies that have reiarded
the progress of polytechnic education in our country
needs to be removed as a top prionty. That is the
primary task before us in ine ruurth Pian and we look
forward to the recommendations of your Committee
for concrete measures ip 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 tota} faculty
strength in all the polytechnics is abour 10,000 at the
level of instructors, lecturers and heads of departments.
The main ‘problem is how to train this large number
of teachers and equip them with the necessary com-
petence to make them fuiction is_etter. Even when all
the four Technica]l Teachers’ Training Institutes are
functioning on full power, they will not be able to
produce more 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. T would like you to
consider what types of short-term, intensive in-service
training are needed and also relevant practical train-
ing in industry,

-



Polytechnic Students

I have no doubt that the question of ‘polytechmic
students will alsp receive your close attention, for, in
the final analysis, it is the student who must benefit
from whatever type of education that we cap desigo
to meet the future needs of our country. The types
of students who are entering our polytechnics, their
initial educational preparation, particularly in mathe-
matics, physics and languages, their motivation, their
ability to go through 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
adequat~ data on these aspects of our polytechnic
students at present. [ am, however, deeply concerned
over the high attrition factor among our ‘polvtechnic
students. Accordine to the information available,
nearlv 50 per cent of the students who enter polytech-
nics do not seem to complete the course satisfactorily
within the prescribed time. This is a large wastage
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, T have trieg to touch upon
some of the major aspects of our polytechnic education
and endeavoured to focus your attention on them. T
know that there are manv other important asoects that
must be considered bv you in re-structuring our poly-
techni¢ system and bpreoaring 2 hlue-print for its
further development for the next 10 years.

Foreign Advisers

The training of technicians ang design of an
appropriate educational system for the purpose is a
world-wide problem. Many developed countries have
over the vears, worked intensively in this field and
gained much valuazble experience. We must profit
from their experience in the consideration that you are
going to give to the same problem in our country.
have, therefore, proposed that we should invite to
assist anq advise your Committec experts from
Britain, the U.S.A., West Germanv, Japan  and the
USSR. T know that you wsll welcome this nroposal
and make the best use possible of the overseas experts
whe will be joining the Committee shortly.

» hief Insoec-

I am elad to tell vou that Dr. Fr ch, C
tor of Technical Education in the British C_iovernment
who is a well-known authority on techt_uga! educa-
ton. has arreed to come. He will he joimng the

Committee in the course of this month, .
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P:zof. Ross Henninger, who, as you know, is
President of the Ohio Mechanicsyolnstitute and th:
renowned authority on techmical cducation i the
United States, has agreed to come to advise ang assist
the Committee,

The Governments of West Germany, Japan and
the USSR have agreed to Send the best experts avail-
able from their respective countries and we are await-
ing further particulars about them.

Employment Prospects

In conclusion, I must reiterate the great importance
that 1 attach to the work of this Commitiee, Un-
employment amongst the diploma holders is five times
that among the degree holding engmeers; and yet as
far as the stock position is concerned, the diploma
holders are only 1.6 or 1.7 times the number of
degree holders. There is thus, no doubt that the
incidence of unemployment among diploma holders is
much greater than that among engineers. Admissions
are also declinine at a faster rate in the polvtechnics
than in the enwineering colleges. T have no doubt,
therefore, that there is something radically wrong with
our system Hf polytechnic education,

At the same time, there is no doubt that both the
needs of industrial development as well as of the
optimum use of techmical education. we need many
more technicians in our countrv; and it is the polytech-.
nics which have to produce them.

In fact, in the major industrially developed coun-
tries, the proportion of technicians to engineers js 5
o1 or 4 to 1. We, in this countrv. have set before
ourselves a more modest target of 3 to 1.

How can we go about with this when we fingd so
much of unemployment among the diploma holders?
It is, therefore, a matter of urgent nationat necessity
that our polytechuics education is set right so that it
can be geared up to fulfil the tarest wa have in mind
and at the same time see that a1 these dinloma holders
cet employment as technicians. Hence the importance

“tha 1 attach to the work of this Committee.

1 look forward to your recommendatidns for reor-
ganising and re-structurin~ rr nnlvtechnic education
on a long-term basis and bring it into such intimate
relationship with industry to make possible the pro-
duction of better trained diploma holders, mor:
diploma holders and employment for all of them.
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APPENDIX III

REPORTS OF THE FOREIGN CONSULTANTS
SECTION 1

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,
Gujarat and Rajasthan have resulted in the gencral
impressions expressed in the following pages. The
selections of institutions, industries, and other Yodies
to be contracted were made bv the official representa-
tives of the varisus 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
by those we visited that more-or-less drastic changes
in curricula were all that would be necessary to make
Polytechnic graduates more acceptable to industrial
employers, and thus provide a correction of a re-
ported trend of growing unemployment among techni-
cal graduates. A wide-spfead predisposition seems, to
prevail among the educator groups that a change-over
to *“sandwich”-type curricula would solve most, if not
all, complaints about the present Polytechnic pro-
gramme. Opinions differ as to whether such a
programme must be of a 4-year duration (3-year
Polytechnic plus 1 year of application experience in
industria] employment); or can be kept at a 3-year
over-all length by eliminating some present curricular
requirements and condensing others; or be extended to
a 5 year programme. .

In all the discussions about the asserted need for
producing a Polytechnic graduate more attractive to
industriat employers, little if anvthing was said bv the
educator-group about the possibility of producing a
better qualified graduate through the medium of a2
better quality of instruction in the Polvtechnics and
more appropriate teaching methods in both classroom
and laboratory. Tn general, educator comments seem-
ed 10 assume blandly that teachine quality and methods
are above reproach. and sometimes keen defensive
resentment was exhibited when this attitude was ques-
tioned. ST

In general. our impression is that the forepoing
reoresents a shallow and short-range approach to the
problem of accomplishing commetent eneineering
education in India ar either the Deeree level or the
Dinloma level. We believe that there are many other
and more <ionificant aspe~ts to tha oproblem. and
these we shall endeavour to reflect upon in the
following pages of this commentary.

’ "Su'b%r‘r;"med in July 1970

”

Industrial commentators were essentially unani-
mous in describing recent Polytechnic graduaies as
being generally poorly prepared for successful
cmploymeni—sadly deficient in the ability to mukes
practical applications of the subject-matter of their
Smdies- £t \.j

Number of Institutions

In town after town we observed capita] investment
in buildings and equipment in institutions providing
similar or identical courses at very short distances
apart. This secems to have resvited from the random
establishment of private colieges and Polytechnics
(now receiving government aid) of State colleges
and of Women's Polytechnics, all starting engineer-
ing courses. This duplication of scarce staff and of
building and eauipment reshurres seems a  very
wasteful expenditure of available educatiopa] funds.

Manpower Planning

It is thought highly unlikely that any accurate
forecasts can be made of the number of technicians
or professiona] engineers of various Kinds to be
required over & period comparable with the length
of a course from intake to qualification. This is
because climate and economic variations are not
accurately predictable. The ecducational 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 any
commitment and in time of scarcity of jobs is able
to be extremelv selective. This present situation
does not of itself provide an adequate or dependable
basis for meanineful evaluation of the effectiveness
of Polytechnic education in India. Many other
factors are involved.

In many industrial undertakings we noted that the
industry has started from scratch within the recent
past, and while its requirements for qualified
personnel has been very heavy at first, in many
instances (and often in the last two vears) the plant
had reached its maximum size ag dictated by site,
organizational or market considerations, and hence
present remiirements for technically aualified man-
rower are limited to those required for replacement
due to retirement or migration.

Atritude to Academic Qualification

Our visitation diccussions indicate that the genery!
attitude of the praduates has been, and is. that the
mere possession of a danree or diplomn entitles the
halder to nwroclaim himself an engineer ar techmioian,
This is far from the troth, and it shmld he made
more widely known by the faculties and others that



suitable practical training and experience is an
essenual component Of suUch a quauucauon. Tms
Same adtitude nas led to contusion wuin respect tw
the problem ob quaufication appropriate o Luc
engineering college and polytecumc teacher. buor
furter observativns see this peading,

Professionai bodies for engineers and technicians
should seek to coriect s public misundersianding
by aeveloping and publishing smituble siandards or
individual capabinty and pertormance so that 1t
becomes impossible or ditncult for ap individual to
practice witnout appropriate qualfications with a
strictly prescribed academic and practicing standard.

Staff Qualifications

Stafi were found to be ail-too-generally ingrowing
in the sense tnat a very substanual proporuvn of
them lack periods of rorma] acadenuc stugy 10
stages beyond the courses lley wemscives ale en-
deavouring to teach. They also very generally lack
suitable, or in many instances amy, recent Iclevana
experience in industrial or engnecning pracuce.
‘This is tound to be resulting in progressive deterio-
ration of teaching standards and quauty. 'Lhis
appealing condition and attitude is tirmly beleved to
be one of the major causes of the tact, and the
industry-complaini, that diploma graduate (and degree
graduaies also) show such a poor initial ability to
make ‘practical applications of 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 mot visit them; would
not accept ofters of vacation or other cmployment
experience or raining 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, engincering drafting, etc. etc.; were
seemingly unaware of established machine-tool
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
Mechanica] Engineering who described the work done
in workshop at final year level in degree courses as
producing parts on a lathe without any attention to
feeds and speeds or measurement or finish or cutting-
tool techoology. Although taking prime time in a
degree course, the subject scemed to be treated at
less than elementary craft Ievel,

Our observations in many faculty group discussions
indicated that a situation of line command existed
which led us to the conclusion that neither teachers
nor heads of department were encouraged to think
for themselves and may not have devcloped that
ability, Wec doubted thercfore whether they were
able to teach their students to think. We were asto-
nished that this situation developed in aca_derplc
situations whereas it did not arisc in forward-thinking

industrial situations.
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Leaching and Learning

Unior.unately we major part of our visitation
towclued witn the studeat vacation period so that
We WEre unaple 1o draw ally conclusions irom talking
10 studeu Of Vuservalon of teacning metnods anu
icduwidg pracuces.  We nad 0 draw  conclusions
lrom guesuoning heads ot acpartment, ang rom the
briet swudy Of we examnation system and of typical
papers when we could get them. In some instanees
We WECre avle (o see student laboratory teports and
We also questioned facuity personnel extensively
concerning teaching methous, examunation pr.ce~
dures, and the grade-point levels ar winch Students
are allowed to pass,

From these daiscussions and exhibics, it seems very
clear that we prevailing interpretation of the officialty
prescnibed  sydabuses resws  in  ctasstoom  and
luboratory instruction of a rote-type which encourages
We siudent 10 memorze what tne teachers tell hum
and 1o copy facts, figures, and diagrams neatly into
note books, mostly without ever realty studying wr
actually understanding much if any of the subject
matier. This gepera} tendency is found to be inten-
sified by the unreality of the officially imposed annual
txamination system with its make-up of memory-
scarching types of questions and serious lack of
queries which would defy the student’s memory
capacity and chalienge 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 descriptions in some one else’s
words rather than upon a knowledge of the subject
and ap ability for problem analysis and solving which
is the real requirement of an engineer at protessional
or technician level.

The damaging aspects of this situation are inten-
sified by the astonishing prevalence of scholastic
performance grades as low as 35 per cent being
allowed for passing. This is a totally wunrealistic
approach to the objective of producing, through
India’s educational system, Engineers—Degree or
Diploma—capable of even recognizing let alone
solving a problem, or making a constructive sugges-
tion for improving an industria] pracess or product.

The Importance of Teaching Method

The “Problem-solving” techmique is the pnme
essential instructional tool for teaching and learning
in the ficld of Engineering subject matier, whether at
the degrec level or the diploma level. Its function
1s to develop in the student from the. beginning ©Of his
technical cducation and  throughout his educational
career the ability to think—to reason—to analyze—
to synthesize—to visvalize to hypothecate. ‘Thcsc
are his kit of cssentia] mental tools upon which the
graduate—Degree, or Diploma—inescapably _must
depend for his employment career. The quality of
these mental tools and the graduate’s facility in using
them will determine very largely the degree of success
he may cxpect to achieve in the El_'tgmee_rmg field,
whether as a Degree holder or a Diploma holder,



The “problem-solving” technique CAN  and
SHOULD be used preponderantly by teachers of
epgimeening and reiated subject matter, whether in
the classtooin or in the lavoratory. One difficulty
encounered in the successtul use of this technique
ies in the necessity for the teacher (and the Depart-
ment Head, and we FPrincipal) really undersiandin:
it and using it as his own natural procedure. Qur
visitations revealed a very dismally small percentage
who wouid qualify. Even though several faculty

embers insisied that they were using the *“problem
method”, exhibits examined by us indicated that the
“problem sheets” were so replele with explanations,
data, wiring diagrams, etc. that anyone not totally
biind in both eyes could perform the rote “experi-
ments”  without doing any significant thinking,
reasoning, analysis, synthesis, or hypothecation.
When we questioned the faculty members about this
they protested that they were performing exactly in
accordance with rules and exhibits laid down Dby
higher authority and that there was nothing else
they could do about it. We think this warrants
searching investigation and corresction.

Another difficulty encountered in the effective use
of the “problem method” is the fact that the teacher
bas to do more work, also. And more work is un-
popular with many human beings, including teachers
already protected by tenure. Qur visitations gave us
contact with a few scattered instances of teachers
popular with many buman beings, including teachers
dedicated to their work and quite interested in the
superior possibilities of the “problem method” of
teaching. But not a sufficient percentage to lend
great encouragement for significant general improve-
mext in the effectiveness of Polytechnic education.
Principals and Pepartment heads should be encourag-
ed by all available means to get this situation in
India’s polytechnics corrected—and prompily, {or
India’s youth and India’s economy are being damaged
progressively.

Practical work in “workshop practice” even in
degree courses led to a craft upderstanding rather
than what we would consider to be the engineer or
technician uwnderstanding or “how” 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 preseace 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 achieveg objective of getting a peatly presented
well illustrated laboratory report book rather than
the laboratory being the means of leaming practical
problem solving through good engincering method
and thought process. Too often the absence of used
test equipment between input sources amd output
measurement devices in electrical Iaboratories made
us question most seriously whether Iaboratory exer-
cises actually were done at all. Repeated question-
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ings at laboratory after laboratory brought the essen-
tially universal indication that laboratory students had
po challenge of problem or responsibitity; that they
are required to run to the instructor for check-ups
on circuit connections and answers 1o related ques-
tions which should be entirely the student’s respon-
sibility in a competently administered laboratory.

In general, the arrangement and selection of labo-
ratory equipment is considered to be intlexible and
out-of-date,

Accommodation and Egquipmeni-Use of Liorary

Wherever we went, money scemed hot to have been
spared on the provision of buildings for cluassroom
and other purposes including comnmnal accommo-
dauion, libraries and on main items of equipment.

Good library space was found to be generally
available for books and periodicals, and apparently
library funds have been available in reasonable

amount. I_{owever, free student access to books seeni-
ed rarely if ever available and timetables were

" such that we wondered if 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 Jibrary in their work.

In one of the rarc instances where we found
library shelves 1o be satistactorily available to
students (and faculty) we pulled at random 25 or
30 books on subjects of central importance ty Tech-
nical Education and found without exception that
NOT ONE of them had ever been charged out to a
student or a faculty member since the books wers
placed on the shelves more than ien years ago. This
gave us the shocking realization that the thousands
of rupees represented in currently authoritative and
usefu] technical books stand as a total loss to ail
concerned, the students, the facultics, and the Indian
Nation which they were supposed to serve.

Visits to Iidustry

Our visits to leading firms gave us the following
impressions:

1. After a very rapid expansion from 1946 on-
wards and particularly from mid 1950’s 10 mid
1960’s the industries visited now scem in general to
be consolidating their positions, developing full
production capability in plants already built. In
some cases there is continuing expansion in capability.
But in genera] the current and foresecable manpower
requirement of these industries is only 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 staff,



3. Soveral of the managers and training officers
we met have a sound and aeep kmowledge of goou
educauona] policy and of etiective traimng metnods
and could very well be consulted by India’s educa-
tional pilanners.

4. The country now has an enormous glut of man-
power at al levels from lower graduate to unskuica,
(The shortage may be at the nigher graduate level
but since this was not within our briet we have not
studied it). Consequently industry is able to be
highly selective in manpower intake and has little it
any problem of labour relations. Et has need of
supervisory and mavagement skill only because o
the economic need to keep down labour turnover
(for conservation of training investment) anq 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 that study of communication and liberal
arts wag a necessary part of technical education as
much as the technical subjects since job effectiveness
at al] levels depended as much on humap relations
as technica] skill,

5. Notwithstanding the comments of Item 2 above
we saw litle evidence yet of sophistication of pro-
duct, or productiog method or process. We saw
good conventional machine tools, oilcomatic and
hydraulic controls and mechanisms, forming by
conventional foundry or forging or c¢old working.
However, computers, controlled-machine tools, elec-
tronics (especially transistorized or solid state), job
transfer machinery, evemn mechanica] handling,
control systems, explosive or other sophisticated
methods for forming or for material removal ete.
were not in ¢vidence. Fabrication was less used than
casting or forging. Design for economy of weight
or for aesthetic reasons did not scem well developed.
Single or batch production was commoner than mass
production. ‘The use of plastics and materials has
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 scrvices to make them more
cffectively competetive in world markets and more
cffective in meeting India’s internal neerds

Coliege Curricula and Syllabus—Timetables

There are some ecxceptions, 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 that he is
able to sit for prescribed external examinations.
The curriculum angd syllabus content is often con-
ventiona] similar to a pass degree courses of early
1930’ in the UK or a watered down version for the
diploma, Regardless of the fact that industry seems
ty be concerned with productiop and sometimes

75

modification rather than origination of design, design
supjects rather tnan production engineering subjects
Predominate,

We commonly found topics typical of 1930 sylla-
buses, such as tocory of steam, ou and gas prime mov.
CI5 and rotary converners; ternuonc valve circults be-
Ing given Luyl treatment and ume allocation. More up
10 udle LOPICS and Weauuents were found generally
omited, 1o tne dis-avantage of the studeny win
respect 1o his wiumate employment and advancement.
ur vbserviallops wdicate thal cduciatwonal  admins-
trators sti] assume that a1l students will have come o
from the villages and need to be familiarised with
elementary metal-working and wood-working, even 1n
the big cities which are tull of bicycles, moror trans-
port, moaern buuaings, and shops full of electrical
equipment and metal and plastic gadgets of all kinds.
We believe that the prevailing emphasis on  this
rudimentary craft training in engineering courses—
both degree level and diploma level-represents «
serious wastage of time which could be spent to much
greater advantage onm legitimate technical subjects and
related problem-solving. 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 arduocus pace he falls away with nothing to show
for his endeavour. We believe that this matter dee
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 eftectively.

The worst example met of this was development of
a part-time course for Diploma at one of the polytech-
nics visited. The whole of the full-time course had
been spread over seven years (with no intermediate
award) requiring at least two hours per day sevenm
days a week, this on top of a 48-hour working weck
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
ful] course, and whether anybody has counted the



cost to thp state finances and to public health and
morale.

The Maiter of Professional Recognition

It seems unfortunate that, in the initial effort 1o
establish an educational programme to produce eng.-
peering technicians, a bifurcation was establisned in
the field of engineering education by the use of the
concept of “Degree Engineer” to identily the ‘gr.aduatc
of a full epgineering college course and ‘‘Diploma
Engineer” to identify the graduate of a shorter and
less sophisticated Polytechnic course. A much clear
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 “Engincering
Technician” deserve individual identity and _para_llcl
recognition as co-participants in the “Engineering
Team” concept of modern technical manpower clzlssy
fication. With the present system the “Engineer” 1s
confused and justly annoyed, and his status is con-
fused in the public mind; and the “_’I‘pchmaan auto-
matically becomes a second-rate engineer and hence
in effect a second-class citizen whose status 1s much
in question in the public and professional ‘mind, and
in the minds of potential employers. This does an
injustice to the legitimately qualified “Engineering
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 Engincsr” is
nothing 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 Technician 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).

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 ag an “Engineering Technician Dip-
loma”, or some equivalent and accurately descriptive
nomenclature. The word “Engineecring” is used only
as an adjective of which other examples might be
“FElectrical 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-
pician education in fields other than ¢ngineering, and
result in some desirable consistency which would help
in public understanding.
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Rezcommendations

1. Industry should be committed to and be respon-
sible fior forecasting its manpower requirements in the
various categories required in the years ahcad. 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 collaboration and
intimate cooperation between Industry and the edu-
cational institutions. The objective of this would be
to bring about by direct interchange at the operating
level a better mutval understanding of problems and
potentialities relative to the competent development
and effective utilizalion 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,
facuity, employer, and the community at large, local-
ly and nationally.

3. Professional bodies of acknowledged standing
should deveiop and get public acceptance for stand-
ards of academic learning, practical ability, and ex-
perience for the practising Engineer and for the Tech-
nician. This effort should be a joint cne and should
include industrialists, technical educators, and profes-
sionals practising in the various engineering fields.

4. Industry and the professional bodies if apprapri-
ately establisned, showd be tnvolved in and comnmit-
ted to awrect and appropriate participation in the estab-
Lawieny uf puicies  relevaut to e size of  intake
selection of students, and the development of traininé
programmes related to and if possible integrated with
education curricula wherever such integration is mu-
tpa.lly beneficial to all concerned including the students,
Such bodies also shouid be encolraged to provide

teachers and practical projects for educatio insti
eacher PIQj nal insti

5. A closer collaboration and continuing coordina-
uon should be brought about prompuly among the
severa] Engineering Colleges and Polytechnucs existing
I any Uran arca Or Odier  appropriate proximity.
Much benefit could result from faculty interchange of
ideas, discussions of common problems, and in many
nstances through joint use of specialized facilitics, or
by consolidation of selected specialized classes, e!c.

_6. To provide a critically needed facility for imme-
dlatg and  conunumg cvoluuonary development of
Engmeqrmg Curricula-Degree and Diploma—to keep
Pace with the ever-advancing technoligies, a limited
number of educational institutions should be selected
from among those already ncarest to a desirable
standard of quality and competency. These institu-
tions should be charged with the responsibilities and
appropriate aulonomy for developing appropriate new
courses and modifying or eliminating old ones. Those
(nstitutions should have residentia) facilities and be
situated conveniently close, to industries which are the



most forward-thinking in technmical development and
in 'personnel training.

7. 1t should be a requirement that the facultics of
these institutions should have educational qualification
at least two years above the standard to which they
will teach, and should have recent, adequate, and rele-
vant industrial experience. It should be a require-
ment for continuvance of service that this cxperience
should be progressively renewed by continuing rescarch
and development in association with 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 these institutions should have
major participation in the academic governments of
collepes of teacher training concerned with pedagogi-
cal improvement of technical teachers. Allowance
for proper staffing 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 angd teaching performance. Also, the princi-
pals of these selected Polvtechnic institutions should
be actively concerned with continuing follow-up
and assessment of the teaching performance of their
faculties. Principals should be charged wich res-
ponsibility and authority to make such faculty changes
as may be required for achievement of substantial up-
grading.

9. As soon as these selected institutions have clean-
ed and up-dated their faculties and correspondingly
revised their facilities and teaching inethods, they
should be given maximum responsibility and com-
mensurate autonomy for devising curricula and sylla-
buses, and for establishing and administering methods
and conduct of assessment for an appropriate award.
These selected institutions not only could make early
and critically needed contributions toward the deve-
lopment of better qualified graduates, but also could
serve as prototypes toward which other imstitutions
might seek to develop in accordance with local condi-
tions and circumstances.

10. It should be borne in mind that the praduct 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 rrogressive up-
dating and continuing assessment of educational pro-
grammes and policies.

11, With specifie reference to various suesestions
heard promoting general changes, such as “Diversifi-
cation™ or intensified specialization, or other broad
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. and general changes, our reaction is strongly ncgstive.

As indicated throughout this commentary, we recom-
mend general improvements in methods and quality
of instruction. Where specific changes are to be
considered, they should be searchingly evaluated in
advanced and adopted only if circumstances then seem
to warrant adoption and only if proper and rom-
petent implementation is firmly established and pro-
vided in advance,

12. With specific reference to the much-discussed
“Sandwich Couses” 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 several
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 hag been pre-arranged
well in advance, and definitely committed.

¢. Where the participating industries are cormit-
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 az competent and intercsted faculty
member to serve fulltime dn the plant with each
group of at most 20 students to act as cocrdinator,
counsellor and instructor—and, incidentally to learn
for himself about industrial problems and practices.

€. 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 cf
products and manufacturing processes. Industrialists
told us that they preferred to wup-grade their mors
experienced craftsmen than to employ and train
polytech graduates. They accomplish this at present
by in-plant training. It is thought that many of the
present polytechnics would do well to turn 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 Committee in the hope that it may be of
assistance in the further development and improve-
ment of engineering-related techmical education in
India.

8d./-
G. Ross Henninger

New Delhi, India,
15th July, 1970,

Sd/-
E. Houghton



SECTION I1

FURTHER COMMENTS*
E. Houghton UK.

1 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 facilitate my task. Every-
where I have been most cordially received and sime and
trouble have not been spared in making me welcome
and showine me far more than I could passibly digest.

In making my contribution, I may be n:iore 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 ]
seek only to better the whole system Y 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 Indian 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 false
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, Pro-
fessor Damodaran and Shri Biman Sen and Shri
Narasimham 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 will
be in the nature of an amplification, will introduce
a few fresh observations and will include as annexures
some specific observations on particular topics in res-
ponse to the request of the Chairman.

T proposc to make this fugther statement under the
following headings:
I. Important Steps in Reorganisation

1. Scaling of Provision

2. Staff Development and the TTTIs
II. Some Further Random Observations

IIT. Undcrl_ving Causes of Defects in the
Incentives and Disincentives

System-

Annexure A Industrial Training Boards in UK
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 be given first atten-~
tion in order to make reorganisation a reality.

1. Scaling of Provision to assess the size of the task
and feasibility scems to me an obvious first step and
it is for this reason that I am perhaps risking 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 quality. In specifying numbers, some regard
should be paid to the excess required over and above
those forecast as required by present industry, ie.
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 necessarily
sugggested that individual courses should enrol large
aumbers since there is great advantage to be derived
from close contact between a small group of students
and a well qualified tutor, Pilot courses are also better
if groups are small, so that they 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 are available to a wider range of courses, 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 interchange of ideas with students of other
disciplines or with students having industrial experi-
ence who come back to college for updating or post-
graduate study. Most important of all, the expensive
and rare staff such as good principals, heads and
senior lecturers, the library, laboratories and work-

shops with large expensive equipment, ¢an be more
fully loaded,

*Submitted in Sepiember, 1970,
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If colleges are to be maintained in small towns
away from major industrics, then they should offer
courses appropriate to the meeds 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 (.Ilsmdcn't, 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 farming and rural industrics 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 Development is 1 believe the hinge-pin of
successful reorganisation.

I think it is a mecessary  assumption 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 ggvclop-
ing this force is an immense one and priorities will
need to be settled so that the task can be completed
to a reasonable time scale. It is not a once and for
all task, since continuing development and improve-
ment will be necessary as or dcmanqs on the system
chanee and in the interest of contiruing improvement
in efficiency.

Because of the size of the task and because train-
ing is rarely effective without follow—up 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
spearheads for training and which will conserve and

unify effort so that there is maximum and speedy

effect,

I believe tht the Technical Teacher Training TInsti-
tutes could have a most important and vital role to
play and could become the focal points or spearheads
of all training activities.

To intiate programmes of staff _dcvclgprpent _and
training, z start should be made with principals since
thev will need to carry through the reorganisation and
to he the agency which ensures that teaching staff
follow programmes of training and make use of their
new skills. For this reason it is urged that the princi-
pals of contributory colleges should have a major
share in the academic governance of colleges of
teacher training or at least should form advisory com-
mittees for these colleges.

Since the TTTIs will have such a major role to t_)la_v
the direction and governance of these institutions
and the staffing and provisioning should be given the
highest priority so that personnel of the highest calibre
available are engaged in planning and executing t]lclr
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 report  submitted
jointly with Mr. Henninger proposed the designation
within each major region 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 examinations. I now
wish to suggest that the major role of TTTIs 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.

They would perfrom this work in a variety of ways:
by maintaining a cadre of high level specialists who
would be available for advice and consultation; by
organising both long and short in-service courses for
serving staff in the methodology of technical teaching,
the use of educational aids, and in the introduction
of new aspects of teaching. They would pro-
vide the central point of reference for curricu-
lum development and for the preparation and
production of teaching materials including books,
teaching aids and equipment.

It is observed that in the recent past the TTTTs

- have offered a long course in three parts. That it

has been a long course is considered 5 major disin-
centive to the active participation of the teachers who
are most in need of training, involving as it does
separation from the family and extra cost at a time
when there is the heaviest demand on the family
budget. Moreover, it is seriously doubted whether
the TTTIs are the best agency to execute two of the
parts of the present programme—namely, (a) the
updating and advancement of subject knowledge and
(b) the arrangement of sndustrial exeperience. The
TTTIs may well be the appropriate institutions for
researching into and developing methods of imple-
menting these parts (a) and (b) and could well run
courses for principals and others who are going to
implement these parts locally. It is considered,
however, that teachers undergoing these necessary
programmes of gaining industrial experience and jm.
proving their subject knowledge should not be at-
tached to TTTIs for the following reasons:

(i) In fast moving technologies such as control
systems and electronics and in each and
cvery specialist technology the TTTTs can-
not be expected to have specialist profes-
sors or the necessary equipment and facili-
ties. TI)e Institutes of Technology. some
engineenng colleges and the 1esearch and
other institutes such as CMTT should make
the major contribution and in some cases

the teacher can work for the award of
higher degree. 2

(i) Reference will be made Iater to ihe need to
reduce the number of people taking up the
valuable_ time of industrial executives and
pthers in arranging ang supervising train-



ing programmes. The matters of arcanging
successful industrial co-operation is very
dependent on establishing goodwill and per-
sonal relationships with cxecutives and
managements. Too many people ap-
proaching managements can destory good-
will and successful co-operation,

{iii) Much travelling ime and cost is wasted to
the detriment of production time in staff of
TTITIs arranging and spervising the train-
ing of teachers at a distance throughout &
region. It is suggested that the polytech-
pics 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
TTTIs to act as tutors at thz polytechnics
and to follow up and supplement the train-
ing given at TTTIs,

By freeing the TTTIs 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 copcentrate 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 aflect
the country as g whole.

The TTTIs should concentrate on pedagogical
training and the development of socialogical and ad-
ministrative studies for polytechnic and engincering
college staff. It is essential that the pedagogical ele-
ment should remain technology oriented and all -the
activities of TTTIs 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 Tndia. Jf they
are not available but none the less necessary, then it
is suggested that the TTTIs should take the neces-
sary initiatives towards arranging for development and
manufacture so that this is done at one most econo-
mic and speedy centre.

II. Some Further Random Obscrvations

There és much concern about student unrest, not
only in India but all over the world. Unrest among
any community mav be fomcnted but fomentation
cannot be successful in a clear ambience. It is un-
likely that human affairs can be so perfectly adminis-
tered that complete clarity is cven achieved and
while clarification should be the main aim, some
equally effective counter-fomentation will be neces-
sary. Today’s unrest among the voung is cvidence
of earlier maturity.

Awareness of social maturity and the need for
rood personal management is not secmingly well
developed in the educational system, .A curriculum
of up to 40 hours a week of dnstruction in almost
purely technical subjects does not produce an edu-
cated man, It can have the opposite effect of pro-

-
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ducing an automation who is so dulled by drilling
in techmical data that he is umaware 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 have now recognised that the greater need is for
the sociological education of their employees.

To apply the above to the reorganisation of poly-
technic education means that curricula need to be
revised to devote less time to class and laboratory
teaching in technical subjects; this implies the need
for greater effectiveness of teaching in the reduced
hours and to allow more time for student corporate
life and other means of developing young people as
whole well-balanced persons able to face not only the
technical but also the social challenge of industrial
responsibility. It also means a development of aca-
demic staff more aware of their social responsibilities
and devotion to the development of whole student 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 condi-
tion in which unrest or indiscipline did not arise. Tt
is of course essential to this development of staff that
their own selection and administration should be of
high order and that they should be supported in their
efforts by their governments.

Linnea 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 is intended and recruited by indus-
try to become a supervisor. The supervisor's job in
industry seems to be conceived as one of giving orders
or intructions for work to be done. Tt seems to be
overlooked that the giving of orderg is an interaction
between nersons or that the real job of the supervi-
SOr is to motivate a group of people to work towards
a common end. " A man can be a good cngineer, a
good technician or a good craftsman or workman
without having anv of the gualities which make him
a group leader. The selection of leaders with these
qualities, education to develop these qualities and
training to perform leadership well or in the use of
management tools is quite separate from the relec-
tion, education and training of engineers, technicians
or craftsmen. This needs to be recognised and the
whole structuring and implementation of manage-
ment selection education and training conceived as
a separate faculty. Generally, management and
supervisory_education is a postgraduate of a post-
appreeiceship study, since maturity in *he job situa-
tion Is a necessary entrance requirement. None the
less, since engineers, technicians and craftsmen are
members of a working team and of society and some
are potential  supervisors, therc is need for liberal
education and some study of administration to be a

part of all currivula and in some courses it
the major part. may be

It is abpropriate here to refer to the
held view that part-time courses should be
dents” own time,

-2ommonly
1 m the stu-
Tt 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 learning time, that it
is learning that matters not teaching and that further
education will often replace and be more effective
than works training. Industry would ncver consider
asking employees to return to the works 01_1t§1de
working time in order tu receive further training.
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,

I, Underlying Causes of Defccts in the System In-
centives and Disincentives

I have left this Section to the end because I 1ealise
that it may be the most difficult and intractable of
solution. Also it enters fields in which I am not
necessarily expert and there could well be larger
issues jnvolved which over-ride the very narrow view
which I have taken.

However, my further thinking led me to the con-
clusion that it was mecessary to seck cut the funda-
mental underlying causes of defects in the system.
These defects in the system of techrical education
seem to be already well konown by all voncerned with
the system and after Mr. Henninger and I had pre-
pared our joint statement we observed that we had
come to the same conclusions as other various com-
mittees and visiting experts in a period 1961 to the
present time. 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
determined efforts are made to eradicate thiese causes.
Consequently 1 have questioned repeatedly at all
levels j.e. State Directors of Education, Principals,
Heads of Departments, Lecturers. J 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 if not all of the
defects in the system,
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 individual 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 consuitants drawn from all the
States, of Indian nationality and unimpeachable pro-
fessional integrity 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 vnly the
polytechnic system of technical education but also
the Universities 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 &
mistake to reorganise and improve the polytechnics
and to leave the engineer and craftsmanp producing

I will therefore deal with this.
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system alone, since on the one hand the standard of
the professional engineer should be at least as good
as that of the technician and likewise there is no
rcal well-defined margin between craftsman and the
range of techniciar employment. All parts of the
sysizmn can benefit each other and the output of engi-
neers, technicians and craftsmen must work as a
tearit.

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
{actors is or are preventing the college authorities from
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 e¢xami-
nations with seemingly little thought 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 affiiated to universities, but the same re-
marks are applicable to colleges within a state ope-
rating a State ecxamination. 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
examination quality are thwarted by other colleges or
interests who say that the group of colleges have not
all the necessary finance or facilitics 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 Awards in the
UK. I am not suggesting that herein lics a ready
solution for India—rather I 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 UK. the academic independence of umiver-
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 g period when the NCTA was set up to
award a Dip. Tech. and this qualification had won
estcem and recognition the NCTA was replaced by
CNAA which would award first and higher degrees
not only in technology but also in Arts and Sociolo-

gical disciplines (B.Sc., B.A. and Masters and Doc-
torates).

The CNAA hag a charter to award degrees and
has formed a number of subjsct panels. The mem-
bership of these panels embraces university staff, staff
from colleges (which award the Council’s degrees),
representatives from industry and business, and from
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 shall be at
least as valuable (some would say more valuable)
than the existing degree currency value. When the

pecessary financial sanctions have been obtained, a

collese will put detailed proposals to the Council.
After consideration of the written scheme and sup-
porting evidence, a visiting panel of the CNAA will
assess in depth whether the academic governance,
the quality of thinking on the part of individual staff
members, the accommodation, facilities and equip-
ment of the institution, the arrangements for assess-
ment and external moderation are 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 awards usually for a
period of five years. After that time the approval
will be renewed or withdrawn after a further similar
investigation by the Council,

1 would repeat that this may not be the solution
for India and perhaps somé other system such as
the accreditation scheme of the American Society for
Engineering Education or some other system would
be more favourable. The important thing is to pro-
vide incentive for the elevation of the quality of quali-
fication and to give the maximum autonomy to the
college while retaining adeyuate control over main-
tenance of minimum standards, It will be noted that
in the CNAA system financial control is exercised by
the education authorities prior to and concurrently
with the academic control c¢xercised by the CNAA.

2, Colleges are constanily under pressure to ad-
mit students according to quite arbitrary and often
low-quality entry requirements; there is similar pres-
sure to promote or give the final award to students
who have not made satisfactory attendance or per-
formance. The motivation 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 frustration. 1 would ilustrate this by
quoting a senior executive of a large undertaking. 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 only 5 per cent from the
new graduates and diplomates who applied. No in-
dustry could afford to consign 95 per cent of its pro-
ducticn to the scrap heap.

The pressures to increass input and output with-
out regard to quality should be firmly resisted.

3. College staffs once employed at assistant lec-
turer level can normally expect to rise to senior level
according to seniority only. Where selection is made
there is sumetimes suspicion that the selection is by
other considerations than merit. Unless opporiuni-
ties for promotion occur because- the system is to
expand (and it is not thought that it should expand)
there is littie incentive for staff to improve their teach-
ing or develop the college facilities. It is strongly
recommended that means should be devised for re-
cognising good performance, satisfactory completion
of teacher training or industrial experience, work in
the development of teaching ~r teacbing aids; work
in the selection and placement of students, work in
the development of college corporate life, or in stu-
dent guidance. It is suggested that proniotion 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 m
which the appointment is to be made.

4. While it is necessary to retain democratic con-
trol of public expenditure, there is need to cnsure
within broad limits of control, that the authority of
principals and Heads in academic matters and in
necessary maintenance of staff or student discipline

_is not casily over-ridden b:cause, if it is, the whole

system can be undermintd to the detriment of con-
tinuing effectiveness,

5. There are some unfortunale consequences aris-
1ng from the separation under different Ministries of
the LT.Is which produce crattsmen and the polytech-
pics which produce icchmicians. The margip bet-
ween technicians and craftsmen is not casily defined,
both LT.Is and polytechnics are 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 1.T.1s can both benefit from an in-~
terchange of expertics and facilities and for many
people in engincering there i¢ need for natural pro-
gression from craft to technician employment. The
unfortunate consequences of LT.L ard polytechaic
separation should be recognised and continual active

:tcps should be taken to reduce the frictional inter-
ace.



ANNEXURE A

Dissertation on the operation of Industrial Training

Boards ir. the U.K, and their relationship with Techni-

cal colleges—seen from the point of view of relevance

to India. Prepared ar the request of Professor
Damodaran,

One should first look at conditions in the United
Kingdom prior to the passing of the Industsial 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 civilian
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
=1EdI Colleges of Technology, from Schools and also
adults.

The professional bodies such as I. Mech. E., LE.E.
laid down firm standards for admission to member-
ship i.e. a specific perod and type of:

(a) practical workshop experience.

(b) responsible expericnce and also.
(c) 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
industry; sometimes the initiative came from an in-
dustry in need of particular kinds of engineers. The
typical technical college in the UK. will offer cour-
ses in engmeering, business studies, construction,
sciences and perhaps mining, printing, or textiles ac-
cording to ti:s locality. Courses will range in Ievel
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
becoming recognised more as a higher technician quali-
fication than as 5 route to professional status. The
Institutions of Mechanical and Electrical Engineering
had published recommended forms of practical train-
ing for the professional engineer. This was the situ-
ation when the I.T. Act 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 ete.
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 training 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 staft
would be employed by firms coming under the En-
gineering Industries Training board. It was agreed
between boards that they would adopt the training
schemes of one of them, e.g. all boards would expect
mechanical fitters and turners to be trained accord-
ing to the recommendations of the Engineering In-
dustries Training Board. Boards were formed 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 EXLT.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 of
further education. Takine the EITB, however, it
concerned itself at first with setting first year schemes
of craft training. A general first year scheme was
adopted for all crafts with the intention that in the
second and subsequent vears training would be given
in specialist modules e.g. turners, electrical fitters,
welders. The first vear scheme was recommended
to be in off-the-iob training workshops either attach-
ed to firms or set up by the board itself or in manv
cases in technical collese workshops. Tn the latter
case the colleces were more easilv able to oive an
integrated courss of education and training.

1t 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 already es-
tablished training schemes and the firms which were
not providing training regarded the levy of the board
as just another tax like selective employment tax
which was introduced at about that time,_whlch they
were able, to recover by passing on to their customers.
None the less, considerable gains have accrued alreadv
from implementation of the Act. ‘The Science and
Art of Training is being considerably devcloped, there
is a growing force of training officers and instructors
employed by industry and the boards _and these are
required to follow courses in Technical colleges,



There has developed a rapid and fruitful interchenge
of ideas within the UK. 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-
coramendations on “The Training of Technician En-
gineers” and work is continuing in the Technician
field. A Report on an inquiry 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. Tt shouid be noted that ‘Supervisory activities
accouanted for only 6 per cent of the total time work-
ed.
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To answer the question ‘what is the relationshi&
between LT.B.s and technical colleges’, it is wor

- noting that the Techaical Training Policy Commit-

tee of the E.LT.B. has some 14 members 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 HM.I. (Technical Edu-
cation).

Release to colleges for further education is com-
pulsory for the redéiptof grant. Many colleges
conduct full-time training courses for the board.
Training officers and instructorg courses are conduct-
ed in colleges. The devising of educational curricula
to match the board’s tralning requirements is a matter
for the educational service and is done by committees
with 3 membership predominantly of teachers. The
integration of training and techmical education to
keep instruction in step means close liaison between
college and works training staffs,



ANNEXURE B

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
ané in Bangalore.

The present industrial firms who manufacture
electronic and telecom equipment and components
in India have been buiit up either in coliaboration
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 3 public undertaking.

The manpower needs of this type of manufactur-
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 often électronic.

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. Possibly the
major employement in these industries is in produc-
tion planning and control of production. It should
be bome 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 systemg such as pneumatics and oileomatics,
study of system engineering with understanding of
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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 flatten 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 before the first output), advantage
might be taken of this wish of industry to establish
training schemes-in co-operation with the colleges so
as to build up expertise 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 they 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 sclf-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
oantinually updating their knowledge and it is suggested
that due provision and allowance should be 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 specialists in
industry could usefully run frequent courses on an all
India basis.



SECTION 1Ii1

Suggestions concerning Polytechnic Education in India
Prof. W. D, Kurz, West Germany.

Introduction

As other foreign advisers, I was given the oppor-
tunity to visit institutes of technica] education, indus-
tries, and other bodies to inform myself about the
present conditions of technicians’ education. During
six weeks of travel I was in Delhi, Calcutta, Bombay,
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.
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. 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 the 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
similarity 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. Omly a small share of those who become

#Submitted in December 1970,

36



87

“Ingenieur (graduiert)” get jobs as techmicians. Most “Diploma-Ingenieuren™ the German species of profes-
of them share the field of professional work with sional engineers,
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1.2, Comparison “Ing. (grad.)” have the highest theoretical (3
years) and the lowest practical (2—3.5
Levels: In Germany, there are tnree kinds of tech- years) background.
nicians (again on the basis of the Indian term): )
. _Degree of diversification; There might be about 60
“Meister” (supervisors) have the greatest practi- different branches at each fevel in Germamy. In
cal (8.5 years) and the lowest theoretical India, the total might be 30. Thus the ratio of
(1 year) background. diversification is about 180: 30.
“Techniker” have less practical (5.5 years) but Placement of industrial practice: Industrial practice

more theoretical (1.5, years) background. as a part of technician training occurs before theors-
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tical schooling in all cases in Germany, and in India,
in-between (sandwich} or after, or, due to present
difficulties, not at all.

2. Critique of Indian System -

There is little 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 extent 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 understanding, especially in practical sub-
jects, because they only vaguely conceive what
their teacher is talking about. They are too young
(19) at the beginning of their professional carger
when they are expected to be supervisors and they have
too little 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 little or no practical experience. They
have to teach according to a prscribed syllabus whe-
ther this syilabus 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 caanot
collaborate with industry because industry hardly
accepts them as partners. The inefficiency of teach-
ing described above is partly due to the present ad-
ministratively structure of polytechnics.

3. Suggestions,

3.1. Structure of Polytechnics.

The structure suggested is in a large measure evi-
dent from the page “Contents” itself, the following
E;af_agraphs being the respective interpretations,

3.1.1. Ruleg Common for All Polytechnics.

3.1.1.1. Duration of Courses including Industrial
Practice.

The total duration of courses should be 4 years in-
cluding one year of industrial 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 Iast 12
years as far as minimum 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 ag suggested
under 3.1.1.1, 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 procedure (pass criteria, timing, duration,
observers admitted etc.). The questions, practical
problems, projects etc. forming the examination

should depend on the syllabus actually 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 Staff . Mcmbers
(App.). .

Every Instimte should be entitled to select and
employ a certain number of staffi-members (teach-
ers, adoiinisirative officials, librarian, physical di-
rector etc.). Applicants for first employment as
teachers should be required to pass an oral-cum-lec-
ture and colloquim test given by the teaching staff
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
experts 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 limijted to one
year and transfers should be admissible only under
certain conditfons,

3.1.2. Actions to be initiated by Institutes, approval
of Ministry necessary ¥

3.1.2.1. Curricula, 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
the present demand is minimal (Civil Engincering
in some places) while in some other courses the
present uniformity in syllabus (by way of level or
content,or both) is not suitable for all places (too
ambitious in rural areas, too little specialized in indus.
trial areas).  Recently some selected polytechnics
have been given some autonomy to develop their
curricula themselves. This is all right as far as these
polytechnics are concerned, but they should not be
made models for other polytechnics because institutes
which are less favoured and less affluent and those



situated in smaller citics, 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 sylabi 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. i

Jobs available in the long run.

Attitude and potential of industry to employ
apprentices etc.

I have seen some excellent examples of curriculum
})‘lanning in cooperation with industry on the basis of
ocal 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.). T believe, however, that the lack of admi-
nistrative control implied in the abblition 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 sorme
degree by itself as soon as institutes suffering from
small admission figsures 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. T
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 buildings must be supervised continuously by
the private firms themselves. Of course, also in
Civil Engineering a technician must have had indus-
trial practice, which means that he must have worked
on the bujlding 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 ¢an 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 relation 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 have a pseudo-sandwich before us
which, I feel, is not worth the effort.

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. Alsp 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 of this kind are permitted, but
as long as the migration rate is as today (about 1
per 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. Admission Criteria,

Today, if there are more applicants than places
the choice is normally made automatically by the
number of marks the students have obtained earlier.
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 critéria for admission which, of 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 io 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 something is mis-
sing). The teacher is forced by means of external



examinations to follow these syllabi and, even if he
had 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
part 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 teacher is to a certain degree independent
and only then can he teach his students how to work
independenfly. There is less danger that examination
questions are repeatéd because the questions can be
related immediately to what has been taught or dis-
cussed before which is likely to be a litte 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 Iikely to be highly respected by
his students and will contribute a great deal tp their
motivation. It will not however be possible to get
such teachers except under 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
bhave 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 position to display any integrity.
3.1.3.4. Orpanisation” 6f 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)
gs3l)ong as this does not interfere with teaching (see

3.3. Faculty Development (App.)

This para refers mainly to the present teaching
staff. This is so because the percentage share of
new teachers 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 T think, not a good
basis for faculty improvement. My suggestions are:
Engagement of new teachers under conditions as
mentioned above including much higher salaries, The
present teachers can obtain salaries . of equal size
after fulfilling certain conditions such as undergoing
industrial practice during summer vacations, partici-
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pation in pedagogical courses, Summer School
Courses, Degree Courses, obtaining credits in curri-
~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 scttle 2ll questions of mutual inte-
rest, viz.,, placement of industrial practice in the
cumculum._contents of industrial practice, and places
for apprentices; (Since it is unlikely that industry will
offer enough places, ad amendment to the Apprentice
Act might be necessary as proposed by Shrj L. S.
Chandrakant in “Polytechnic Education in India™).

Curriculum development and adaptation of present
curricula to industrial needs (participation of {ormer
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 possitle
after they have had industrial experience);

Places for industrial practice during vacations for
students and lecturers;

Visits to industrial firms;

Supply of printed matter
students and teachers;

(catalogue etc.) for

Grants of money and equipment.
testing equipment, computers etc.);

(machine tools,

Scholarships for students and teachers,

This list may appear rather optimistic compared
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
India’s tasks and problems of social and industrial
devclopment.- Other sources of motivation are in-
dustrial work or training before theoretical studies
and, Tast but not least, teachers who have a motiva-
tion themselves. However, the main source of moti-
vation is the reputation a diploma holder enjoys and
the salary he gets. The motivation of teachers has
partly to do with the way they become teachers (see
3.1.1.4).  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 first group belongs to rural
areas; the sccond 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 staff-
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 both in facili-
ties and in staff. Partly this could be used to estab-
lish nmew 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
start 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 machinery 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 mo
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 curricula according to local
needs. In most cases the diploma level will be too
high and instead the ITI level might be more suitable.
Analogously, courses for Fishery could be established,
A programme of this kind might help to prevent a
part of the rural intelligentsia from emigrating {o the
big cities. ‘ Lo

3.6. Role of TTTI’s (App.)

The present programme of TTTI's is surely useful
(upgrading courses, teaching pedagogy, development
of educational aids) but it might be many decades
until all teachers have attended these courses. The
TTTI's should withdraw from upgrading courses and
leave this field to the IIT°s and industry, Instead
they should concentrate upon the latter items. In
addition pedagogy should include instruction about
how to plan, conduct and evaluate examinations (see
3.1.3.3). New teachers shovld attend a rather short
course (about a quarter of a year) to get familiar with
basic ideas (see 3.1.1.5). Those who are already
teaching may choose between attendance at the
same course of participation in an equivalent cor-
respondence course (see 3.2). By no means should

performance at this course play a dominant role in
the appointment of new teachers., A teacher who is
competent in his technical or scientific fields, that is
somecne who knows what to teach, is normally able
to find a way how to feach. 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 earlicr a ceatre
for clearing and exchange of curricula and sylabi will
be necessary, Perhaps the TTI's can take over this
task,

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” refers 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 reorganisatiop, 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 principals hold the key positions
and success can only be achieved if they are convinceq
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 oomparison with the 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
Todia 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 cone hand and the Indian Technician on the
other. Indeed, the previous schooling of the “Tech-
niker” is 9 years (it és proposed to raise this to 10
years), but it should be remembered that most of
the people who attend the “Techmiker” course are
already specialists in the same field in which they are
secking education, This is not valid for the Tech-
nicians in India, since, for 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 tongue s 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 techmician. This apart, there is the further
demangd that he should have a good command of at-
least two languages: English, in order to understand
his superiors and to be able to read technical litera-
ture and Regional langeages (Hindi, Tamil etc.) in
order to make himself understandable to his subordi-
nates. It can happen very often that the technician’s
mother tongue is not one of the main Indian languages,
and as a result both the languages mentioned above
become “foreign languages” for him., One should
further take into account that the number of school
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 more to get
the child acclimatised to the school rather than to
acquire knowledge. In all the countrics of Western
Europe and in the U.S.A. schooling beging with the

age of 6 or 7 years.

The only 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 countrivs
a major proportion of the children grow up in techni-
cally more developed surroundings, which contribute
towards acclimatisation to industry and towards
better grasp of technical contents at the school,

On the above considerations and on the basis of
9 years of schooling for the German “Techniker”
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(which even there is a poor minimum) the require-
ments of previoug schooling in the case of Indian
students could be worked out as below:

Previous schooling asip the case of Ger-

man “Techniker” 9 years,
Add for: o
() The earlier start of schooling . ©'5Y¥cors
{ff) One or two *Foreign languages™ I'§ years
(77} Influence of environments . 0§ years

(i) Degree of specialisation . O §years

TotaL . . 12 vears

For“* Ing.(grad,V"’ the considerations are similar:
Previous schooling . 10 vears,
'flqge earlier start of schooling . . ©-5yeprs
One or two *“foreign Janguages” 15 years
Influepce of environments’ . O+§ years,

ToTAL « 12§ years

1t should be understood that such a “calculation”
is only a frame-work for thinking. Since, however,
the allowances made above tend to the lower limit,
the result of 12 years of schooling arrived at is likely
to represent more z 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 to
5+1244=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- §+12+1+4=22 years.

APPENDIX 3.1.1.4

. y ! -
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 mnecessary qualifications should be
related to the main subject which the teacher is ex-
pected to teach,

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 prepare the student
for ‘subjects which are oriented towards such aprlica-
tion. However, it is to be expected of the tzachers of
these basic science subjects that they have an idea of
what is finally expected of the tecknician when he goes
out of the Institution. It wouid be certainly casier for
the teacher to have this background, if he himself has
had experience of practical nature, This will enable
him.to know,at least in his field, how great the gap
between the scientific activity within the walls of the

* See<<Description of Systems of Engineering Education in EUSEC and OECD Countries”’, Paris 1964,



University and the demands in actual practice outside
is. One should not exempt even a Masters Degree
holder from the requircments_rcgardlqg_Industnal/
Practical experience (Suggestion: mimmum three
years). . . .

In those subjects which have a direct bearing on
the later professional activity (like Material Tech-
nology, Strength of Materials, Design, Material
Handling, Production Technology, ~Industrial :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 -cnmpensat.cd
by greater practical experience (Suggestion. A Dip-
Ioma holder with a minimum of six years industrial
experience), _

One should; Tiowever, keep in mind that the above
minimum requirements cannot alone guarantee 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 Industry
should be engaged as teachers. Only if a perscn
applying for a teaching job is working in Industry
with success will there be a good probability that this
person has an inclination for teaching and i1s not
merely trying to get an advantageous job. M(_as_,tly
this inclination to teach is matched with ability.
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 applican:
delivers a lecture relating to his field of studv, the
title and contents of which are left for him to decide.
The level of the talk should be so chosen that it cor-
responds to the level of his audience, namely the
teachers. A discussion follows on matter {elatmg to
the subject and the person under —discussion. The
ensuing voting is done separately under the view
points of subjects, pedagogical apt}tude and persona-
lity aspects. The relative standing of the various
applicants is listed by comparing the results of these
yotings, If 5 candidate is accented. he chould under-
g0 a preparatory course in a TTTI, which should be
more of informatory nature (specially considered in
3.6).

I?: should be borne in mind that the fear that one
could fail in a test conducted purely 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 teaching load ( rec.ommended:
20 periods per week each of 45 to 50 minutes dura-
tion) and for the maximum class strength (35 stu-

dents) are average values based on the experience in
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Germany.

It is not possible to avoid the difficulty that this
prescribed teaching load is too small for the take-it-
casy-teacher and too big for the industrious and
constientious teachers. In addition it lies in the pature
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 should be divided
into groups. The size of the group is governed, in
the case of design classes, by the time which the
teacher has to devote to the individual students in
the gronp 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 sub-
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 class 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 small 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 this can also be interpreted as a disadvantage
in so far as internal rivalries and intrigues for promo-
tion may spoil the working atmosphere. A further dis-
advantage of the Lecture-Tutor system wherein com-
mon ILectures are given to ¢ombined classes
(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
Jater specialisations. Thus, basic subject material
which may be unnecessary for particular later spe-
cialisations cannot be dropped out.

If. however, one decides to limit the class strength
as per the recommendations suggested, it might be
possible to entrust one single teacher with the whole
Mathematics svllabus for example sav, civil engine-
ering (If, due to this, the load on a teacher becomes
undulv large a distribution can he achieved by
assigning another teacher to handle the subject for
the next year in rotation). This enables syllabus



matching without considering the other curricula.
The 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

There should be provision to emable changes ia
existing curricula, dntroduction of mew courses and
abolition of existing omes if there is an actual need
justified by further circumstances (See 3.1.2.1). In
addition to this provision institutions should examine
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 subjects, with or without
alterations, should be submitted by the teachers to
the Heads of Departments whe in turn hand them
over to the principal. At this stage it is possible to
bring about a correlation of the syllabi by mutual
consultations of the concerned teachers and depert-
ments if this has not already been dome. It is quite
possible that such correlation of the syllabi can result
in a change of curricula. After this the principal,
in his capacity as the Chairman, calls together the
members of the advisory council and enunciates the
reasons for the continuance of the old curricula or for
the suggested changes as the case may be. At the
end of the following discussions, 2 upanimous sugges-
tion should normally emerge and be sanctioned by
the whole body of the advisory council. In the
absence of unanimity, the various view points should
be recorded in the minutes of the meeting. These
suggestions of the advisory council, 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 «yllabus
changes.

A main objection against local or institutional
framing of curricula might be the fear that there is
no longer a control to maintain a certain level of poly-
technic education. T would agree that a certain level
shonld be secured in the future too but this level
need not be an equal level. T, for example, the tex-
tile and foundry industries in Coimbatore are of a
high level from the point of view of the techniques
used and, if in Bangalore 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 Technology or
Welding could have- different course contents in Mad-
ras and Trichy on the one hand (as the corresponding
industry is of high level) and in Coimbatore on the
other hand (where the corresponding industry is only
of medium Ievel). Tt would be useless and inade-
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quate to local industria needs to teach tl_u? latest
techniques in a location where, in all probability, the
students will never see them either as apprentices or,
later on, as technicians. The contents that in loca-
tions of lesser development, technicians should intro-
duce new techniques cannot be accepted except where
industry has a very low standard. In practice this
task is generally taken over by experts who are best
acquainted 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 maintenance and holding up of a certain
level of education I would rely upon the influencee of
industry (the means of influence are described 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-
ernment). After all there is the safeguard that a
curricutum 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 selection of staff
members (see 3.1.2.3.) and faculty development (see
3.2). ' LA e Sl

APPENDIX 3.1.3.2
Syllabi

Means for checking up syllabi and curricula are
suggested under App. 3.1.2.1 and App 3.2. In both
cases the suggestions are mainly related to the apolied
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 be the consi-
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‘deration: what must be the student’s abilitv at the

completion of the course. JYust as the standards
existing in the industry 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 such
considerations, today’s syllabi would vndergo perhaps
major modifications. In such a case the teachers
would not be in a position to teach effectively without
acquiring some addifidnal knowledge, if necessary
through special courses (e.g. Physics and Chemistry
staff in the field of corrosion protection, Mathematics
teachers in the area of Statistical Quality Control).
Also here the Principal should be entitled to enforce,
if necessary, such attendance in special courses.

APPENDIX 3.1.3.4

Organisation of Laboratories,
ment -

It ﬁas already been stated that it should be Jeft to
the head of the Laboratory to equip and oreanise the

Utilisation of Equip-

laboratory as he thinks best and to set-up the criteria



by which to evaluate the exercises of the students. 1t
might be pointed out in this context, that, in Germany,
oral examinations aiming towards checking the general
comprehension have proved themselves, since the
laboratory record offers usually no other cvaluation
criterium than the beauty of the handwriting. When
setting-up and supplementing a laboratory the choice
of the equipmerit should 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 utilization over a period of several
years. The heads of departments ard 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 countniegs 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 modemised 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 is a person ot
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 is 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. This type
of exchange should be permitted without any restric-
tions as long as the primary duties as a teacher are
not neglected. ‘

Industrial Training and Courses for the Purpose of
Further Developments

It is not always possible for the subject of teaching
and the former industrial activity to cover each othier
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 in a big). In
such cases the teacher should be given an opportunity
to work in the industry, in ficlds 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
teachers, which could be brought out in g cataloguc
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form accessible to all teachers. However, one should
not mistake industrial training with “sight secing’”.
The teachers must work on responsible tasks i the
various ficlds like Production, Research or Design or
they should follow a task of working out a Programme
to supplement their syllabus, o the ccllection of data
for assimilation and analysig later etc. The Instito—
tion of Engineers, India can take over the co-ordina-
tion of work involved in such matters like getting in
touch with various industries, circulating the collected
list of vacation openings to the varicus educational
Institutions etc. Inm spite of muck support it should
femain a primary duty of a teacher to arrange his
industrial contacts himself. Of coursc the teacher
must be compensated for the expenses incurred in this
Industrial training and should be given an adequate
remuneration for the work done diwing this period.
The above considerations ars also valid for sefresher
and upgrading courses for faculty members. The
subjects, contents and the orgarisation of such courses
can be similarly taken up by the Institution of Engj-
neers, th; National Produstivity Council, or similar
organizations, as far as practically-criented fields are
concerned Information on similar courses run by
the “Verein Deutscher Ingenizure” is available for
reference. :

Ublig_ation to Farticipate in Refresher Courses and to
gain Industrial Experience,

Since industry alone has a direct interest in the
type of education the technicians receive, it shouid
have a far-reaching influence on the quantity and
quality of the techpicians’ education in polytechnics.
A committee consisting of representatives of Local
Industry and of the Institution of Engineers, India,
should have thd authority to inspect the curricula
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 Commitice may recommsnd
to any teacher to attend a course or to undergo train-
ing in industry in case this is a necessary condition
for proper teaching. In the event of the teacher not
following this recommendation even though he has
the oppertunity to do so, the Committee can refer this
matter to the Principal. The Principal should have
powers to enforcé the implementation of such recom-
mendations, : .

APPENDIX 3.6.
Role of TTTI'S

While it is difficult to imagine that in the TTTI's
there is a Brains Trust, which possesses the necessary
specialist knowledge in all the fields of Eneginecring,
it is almost impossible to believe that the TTTI’s can
formulate the curricula for the various institutions,
which are organised to cated to the local needs.
Efforts taken in this direction are likely to lead again
to uniform curricula, which among other things is
one of the causes of the present crisis in polytechnig
education.
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It should agans oe w.uphasised that an adaptation
to the local needs can come only from below and
mainly by changes in detail and not through the
creation of new curricula from above, however pro-
gressive they may be. Even the new courses being
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
TTTT's be limited more or less to one of providing
pedagogical assistance to the Polytechnics.

In the Courses given at the TTTD’s (see 3.1.1.5.)
and (3.1.2.3) both the newly appointed teachers and
those alrcady 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 grading 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-
tory equipments. The TTTI 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
achieved, i.e. direct preparation of the course parti-
cipants for their future profession. The significance
of the “Guidelines for Examinations” lies in the fact
that until now there has been no practice of internal
examinations in the Polytechnics, whereas the success
of the suggested reorganisation would mainly be
dependent on thé 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
beforehand what the ficld 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 Iessons.

3. The questions must be so framed as to be
unequivocal and clear,

4. In the case of written examinations, the
criteria to be adopted for evaluation should
be made clear to the students, if possible
even during the examination. In the event

of the teacher .. _.ng to leave some room
for his discretion, he should inform the
students about it ang 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,
he should make the necessary corrections.
Of coursg there are always students who
feel that they have 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 which prove either very difficult
or even impossible to evaluate (by virtue of ques-
tions which 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, and,
if necessary, through oral explanations during the
examinations, will it be possible in future to prevent
misunderstanding of the assignments. It is advisable
to have assignments 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 the danger that the whole examination
becomes either too difficult or too easy and therefore
disheartening or ridiculous. '

The above considerations are valid mainly for
written examinations which have the advantage that

* the results are generally accepted more willingly by

students, since they can study their own performance
in black and white. Oral examinations demand from
the teacher more authority and experience and should
be conducted only in the presence of observers (other
teachers, sometimes perhaps, students),

The duration of a written examination should at
least be 90 minutes. Tn Germany, this duration
equals the duration of a lesson peried, In India,
however, it would be possible to have examinations
of this duration only with special arrangements
(exchange 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 that it is lcft to the teacher to use them
for examinations or for classes, o



SECTION IV
An Advice on Reorganisation of Technical Education
in India®

Dr, Ing. Minoru Shimosaka (Professor
Tokyo Metropolitan University).

Emeritus,

1. Introduction

In consideration of the necessity of development
of polytechnic education in India, the Ministry of
Education and Youth Services of Indian Govern-
ment has decided to establish the Special Committee
for Reorganization and Development of Polytechnic
Education for the purpose of reforming its system.
Thig 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 tne 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 n India for a month at the beginning
and again for the same length at the close of the six
month period and give advice.

I atteaded various conferences at varicus places
in India (tne meetings of the Special Committee for
Reorganization and Development of Polytechnic Edu-
cation, conferences of polytechnic principais, etc.)
and inspected some polytechnics, institutes and facto-
ries on the schedule drawn up by the Ministry of Edu-
cation and Youth Services of Indian CGovernment, All
through the period of my stay in India every day
except Sunday was assigned for conferences or ins-
pections.

Most of the insticutes I inspected were established
with funds from such| advanced countries as West
Germany, France, Great Britain and the United States,
and the machines and instruments for experiments
wgre those of the countries the funds came from.
Many of these installations were on the equal level
with those of universitics in Japan but some were
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 1 asked how much they 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 seen,
but many were too crude. The equipments for ma-
chine working practice were unsatisfactory. But in
the sandwich course polytechnics, the peried 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 influential native
languages spoken in India, to say nothing of many
more lesser ones, and they are foreign languages 1o
each other. English is taken up as a common means
of communication and technical education s 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 the polytechmic, it is necessary to give
[essons in English 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 schools 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-
czuse they chose representative factories for my ins-
pection.

Judging from what I learned through my jospec-
tion, together with what 1 saw and heard during my
tour in this country, 1 hold that some fields of In-
dian industry, by introducing foreign technology of
advanced countries, have made considerable progress
(e.g. by completing its equipment and getting techni-
cal guidance through establishment of joint concerns)
but much of what has been introduced from advanc-
ed countries is not fully utilized. That is to say,
though the technjcal installations may appear to be
of first class, 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 are 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 system of technical education in India, and
I, on my part, explained its Japanese counterpart.
A-keen interest was accorded to the technical college
in Japan, so I will explain it later in details.

* Submittcd in January, 1971 through the Overseas Technical Coopcration Agency, Japan.



Places Inspected

I travelled from north to south in the central part
of India, making inspections or attending conferenccs,
I mention the names of the places I visited, The
Committee or other confercnces were held at the
places marked with an asterisk.

New Delhi*—Chandigarh—Nangal.
Bhakra Dam—Bangalore*—Hyderabad™.
Madras—Coimbatore*—New Delhi.

Institutions Inspected

Polytechnics 12 places
Institutes 9 places
Factories 13 places

2. Technical Education in India
(i) Educational System in India

The system of the primary and secondary educa-
tion is nearly the same with that of Japan (cf Fig.
1), and it is made up from the primary school (of
4 school years), the middle school (3 years) _and
the high school (3 years). Children are taken into
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 umiversity, a student has to
finish the pre-university course. The school years/
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(ii) Present Situation and Problems of 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 cducation 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 Polytechnic Educa-
tion in India think that a diploma holder of the poly-
technic is insufficient in 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 z competent one.
The reason of this shortcoming is not merely the
shortness of school 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 experiments 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 alk inade-
quate for the rescarches of the teachers. So it seems
the teachers do not attempt any research, but devote
all their time to the imstruction 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
only. It is impossible to cultivate students’ abilities in
this way, It is through learning the working of machi-
neg by handling them for themselves, examining their
efficiency through repeated experiments, not without
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
experiments,  Tcachers should eive them proper
guidance 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 drawinz, for example, a teacher
should give enough basi¢ 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 technical college in Japan. For

ar .
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this purpose, I recommend a reformation of the poly-
technic system, without touching the present system

of primary education; to set the school years as
follows:
Pre-Polytechnic 2 years
Polytecnic 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 students get
enough professional knowledge, technology and skill
during the three years of the polytechnic. To start
this system, capable tcachers must be trained in the
first place. Without well-qualified teachers, the object
will never be attained.

3. Technical Education in Japan
(£) System of Technical Education in Japan (cf. Fig.
2)

In Japan th: attendance at the primary school and
the lower secondary school is compulsory. Children
enter the primary school at the age of six and stay
there 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 eater the faculty of
cnminecring in a university (4 years), it is necessary
to finish the course of the senior high school. So the
age 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
high school gives general, common knowledge of
engineering; the technical college and the faculty of
engineering in a university give professional know-
ledge and technology. 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 cof the technical college has recently
been brought into existance, and it is only eight years
since its creation. But great expectation is being
accorded to it from all the fields of industry and
demands for the graduates from these fields far sur-
pass the number of the graduates. The industrial
world makes it a rule to set no distinctions between
the graduates from both these educational institutions,
and gives equal chance of promotion according to
their abilitv. Tt is desirable 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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Fig. 2, System of Technical Education in Japan.

(ii) Fields Where School and University Graduates
Work and Their Pay

There ds no limit as to the fields where the gradu-
ates from the techmical 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 Workers
Graduates from the techpical college | Technicians
Engineers,

Graduates fiom the faculty of Engineering Technicians
Engincers
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 month

Graduates from the techpical college, . yen 48,000

»

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 graduates from the techmical college are two
years younger 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 promotion
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 show the figures per student at a
government school or a school similar to that and
can be taken as a standard, They show the vearly
running_and personnel expenses, and do not include
the expenses for facilities and equipments or research
aid subsidies.

Running expenses pe
student

Technical high school . . . . yen 100,000
Technical college . . . . yen 220,800
Faculty of engincering (University) . 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 he 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 of 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
Engincering 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 and techmical colleges in the area
belonging to cach district. Integrating all these dis-
trict socleties, we have Japan Society of Engineering
Eduaction, 8o 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 come 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 technical education and
exchange our opinions directly. ~As the 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 the industry and the educational insti-
tutions, and makes a study of various problems
concerning engineering education, and on the results
obtained, gives advice to the parties concerned.

4. System of the Technical College in Japan
(i) Establishment of the System of Technical College

In 1947, Japan abolished her old ‘double-track”
educational system and adopted a so-called “6-3-3-4
singletrack” systeh, ie. six-, three-, three-, and
four-years courses of study for the primary school,
junior high school, senior high school and the univer-
sity, respectively. The programme of switching over
from the old to the new system started to be put into
practice in that same year,
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The aim of this new system was to realize equal
educational opportunity for the whole nation as should
be expected in a democratic state. However,
it has come to be realized and argued by the
intellectual persons in various fields of life that equal
opportunity is not necessarily attained just by
sumplifying the school system, but rather it will be
realized by adopting an educational system well
matched with the historical 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
as a result, qualitative and quantitative shortage of
industrial engineers capable of coping with the
advanced technology has come to be keenly fcit and
the argument for their training Lecame very lively,
Especially a Ioud cry was raised from among the
industries for establishing a new educational institution
for the purpose of training technicians, The Central
Council on Educatior, an advisory body to the Minis-
ter of Education, recommended to establish a new
organ of technical education of five to six, school
years, alongside the university, uniting the senior high
school and the junior college.

The idea of the technical college was conceived
under these circumstances and all the neessary legis-
lative measures were got through the Diet in 1961,
and in 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, when a pupil plans to enter a school of higher
grade after his compulsory education, he can now
choose either the course of the technical college or
the course of going up to a university by way of the
high school.

(ii) Outline of the Technical College

The technical college may be said, in short, to be
an institution of higher education, the prerequisite
for admission being graduation from the junior high
school, which aims at bringing up technicians on an
intensely and systematically ~constructed five year
educational programme,

While in case of the old 6-3-3-4 school year
system, technical education is centered in the last two
years, the technical college has this characteristic that
the students are given technical education alongside
general, basic education. This is very important in
view of the fact that future technicians arc required
to have a comprehensive 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 high schools and colleges.

As to the laws and regulations concerning the
technical college, the School Education Law, School
Education Enforcement Law and its Enforement
Regulations provide the details, but the standards of
the educational facilities, teaching personnel and



curriculum are prescribed in the Technical College
Establishment Standard. With special rcference to
these laws and regulations, T will describe the outline
of the technical college.

(A) The Aim of the Technical College

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 aimg 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 technical col-
lege, to be highly effective as the basis of technical
education, and not merely as an 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 atlained in the
technical college, it might have a weak point in moral
education 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 education, 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, “Omne who
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is proficient in one art has a sense for all arts,”
which is quite true. The techmical college aims at
character building through professional education.
‘No one's aptitude is the same with others’; those who
do not like experiment and shop training by nature
can not 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 cultivating 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
professional knowledge on this basis of cultural
knowledge or encyclopaedic knowledge.

(B) Kinds of Course and Number of Technical
Colleges

The principal courses of study currently offered to
the students at the government technical colleges are
the courses of mechanical engineering, elactrical engi-
_neering, industrial chemistry, civil engineering, archi-
‘tecture, metal engineering, etc., but m some of the
public and ' private ‘colleges, such special courses as
aircraft body engineering and printing engineering are
also offered. The details are shown in Table T,

The total number of the technical colleges in Japan
as of 1970 is shown below:

Government technical colleges

44
Public technical colleges . . . 4
Private technical colleges: . e 7

(“Public” here means “prefectural” or “muni-
cipal.™)
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TasLr 1. Classification of Bounders, Courses of Study and Number of Courses and Classes.

Total Government Public Private
Course of Study
A B A B A B A B
Dept. of Mechanical Engineering . 54 84 44 62 4 10 6 12
Dept. of Production Machinery
Engineering . . I 1 1 1 . .
Dept. of Electrical Engineering 53 60 44 44 3 4 6 12
Dept. of Electronic Engineering . 2 2 2 2 . ‘e . .
Dept. of Industrial Chemistry . 29 29 25 25 2 2 2 2
Dept. of Chemical Engincering . 3 3 ;ft , .e .. . .
Dept. of Civil Engincering . . . 27 29 23 z3 2 2 2 4
Dept. of Architecture . . . 12 5;3 ﬁu 1I . . 1 z
Dept. of Metal Engincering . 6 6 6 6 . - . ..
Dept, of Aircraft Body Engintering . 1 I . 1 1 . -
Dept. of Aircraft Enginceringh . I b ¢ . . 1 I . .
Dept. of Printing Engineering . 1 2 - . . . H F]
Dept, of Industrial Designing 1 1 .- . -- 1 I
TOTAL . . . 191 232 159 177 13 20 19 35

A : Number of Courses

B: Number of Classes

(C) School Years

The required length of period of scheol attendance
is five 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 senior
high school plus the first half of the four year univer-
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 use of the five years, and
substantial professional education is performed while
giving at the same time effective general education.

- Accordingly, the technical college adcpts, unlike the
university, not the point system, but the school year
system.

(D) Teaching and Business Staffs

The teaching and business staffs ot the technical
college, as an institution of higher education, are
composed, following the example of universities, of
the director, professors, lecturers and assistants and

" clerical personnel; part-time lecturers and technical
"amnlovese can alea he emploved. if necessary.

(as of 1970}

To take a government college for example, in case
of a school with four courses, one dass for each
course (fixed number of admission for a school year,
160; total fixed number 800), there are to be, under
the director, 20 professors, 18 assistant professors, 9
lecturers and 13 assistants as the teaching staff, and
80 persons as clerical personnel and technical em-
ployees in the business staff; the suin total of the
teaching and business staffs is 141 cz2rsops 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 through
screening according to the standard of qualification
for professors, assistant professors, lecturers and as-
sistants laid down in the Technical College _Estab-
lishment -Standard, as it is the case in universities.

In each college, when thcy organize the teaching
staff, they try to secure adequate teachers from all
fields of .education and industry, i.e., persons with
experiences.. in. -univessities or in -high schools and



éompetent technicians in the industrial world, and to
produce good educational effects by making best use
of their merits.

(E) Curriculum of the Technical College

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 i the frame
of the pumber 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
aumber of school days is, as a rule, 35 weeks, ie.,
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 gemeral education in the technical col-
lege, the subject are taught in good systematic arrange-
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 between 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). Morcover, while almost all
technical education in universities is performed in the
Iast two years and a half out of the four
school years, in the techmical college it is per-
formed all through the five years. As a result, very
satisfactory  educational cifects are expected and
substantia) professional education, almost of the same
Ievel with that of universities, is performed,

(F) Educational Facilities of the Technical College

As to the site of the technical college and the scale
of the school buildings, the lowest necessary stan-
dard is prescribed in the Technical College Establish-
ment Standard, and great care ig taken to secure
the required level of education. In the government
technical college, especially, in view of an expansion
of the school scale to that of five or six departments
in the future, a site of about 100,000 square meters
is secured as well as modern-styled school buildings
and practice shops suitable for effective education,
together with a  well-accommodated  dormitory, a
gymnasium and outdoor athletic facilities, which aim
to contribute to the welfare of the students,

. Special consideration is paid to install such faci-
lities and equipments as arc necessary for giving
effective technical and general education.
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{G) Admission into Universily

The technical college is a self-completed organ of
education and is not a preparatory school to the
university, but for those students who desire to pur-
sue their study in the umiversity, a way is open for
admission. It is provided in the School Education
Law that a graduate from the technical college may
be admitted into a umiversity 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 students. (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 the technical
college graduates after they have had at least two
years’ experience in industry,

(iti) Curriculum of the Technical College

The general principles in organizing the curriculum
of the technical college are prescribed in the Tech-
nical College, Establishment Standard laid down by
the Ministry of Education, and the details of distri-
bution of the teaching subjects through the school
years and the substance of what should be taught are
provided in the Standard of the Techrical College
Curriculum, and each college is tQ orgamize its cur-
riculum according to these.

Educational Objectives of the Technical College

The technical college aims at training technicians
with rich culture and ample professional knowledge
through systematic instruction extending over five
years,

To attain this object, the technical college sets up
folowing items as the means to it:

(A) To give general culture necessary for a num-
ber of society and cultivate humanity.

(B) To make the students acquire the basic know-
ledge and skill necessary for Jesigning, production,
building and management, as well as planning and
execution of test, reasearch and investigation, and

thus cultivate the indispensable ability for a techni-
cian,

(C) To cultivate comprehensive judgment and
originality concerning technology,

{D) To cultivate the Spil'it of co-operatio
of responsibility and faculty of Ieaderls}l':.ip.l T Selso

(E) To build the physical foundation of health

1?2:1 u::.ultivaie the ability to maintain and jmprove

(F) To cultivate a sympathetic attitud

! ¢ to all
sorts of _cn]turcs in the world, and a keen and broad
Interest in international society,



The following tables
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show the subjects to be
taught and allotment of lesson hiours to each school

year, as prescribed in the Standard of the Technical

College Curriculum,

I. GENERAL SUBJECTS

(Comon to all professional courses)

Total  Class hours per week for each
of per academic year.
Subjects week Notes
class st 20d 3rd  4th  sth
hours  year [year hear year year
njti Japanese . - 9 3. 3 2 I Present Japanese as
Humanhitics - fundamentals, with
i some addition of
classics
Ethics & Philosophy -2 2
History - . . 4 1 b4 2
Geography - . 2 2
Social Studies . . . . . g
Law & Economicsy -« 4 . 2 2
Mathematicst s ° & 6 6
Physics . e 5 - 2 3
. . . . - Chemist . 5 3 2 5 for the 1st, O for
Natural Ecience i ) 20d year students’in
case of the Depart-
. ments  of Indus-
trial Chem. and Me-
tal Enginecering.
Health & Physical Educstion .+ = 10 5 03 2 v o1
Arts . . . . . 2 I I
English - . . 18 6 s 3 2 2
Foreign Languages St
2nd For, Lang, . 6 2 3 2
. v 8s 27 26 7 (-] $ 29 for the 1st, 24 for
Total ' the 2nd yearin case
of the Departments
noted above,
P . b I I
Special Curricular Activities 3
, . 88 28 27 18 10 5 30 for the 1st, 25 for

Sum Total

the 2nd year in epye
of the Depts. notec
above,
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II. PROFESSIONAL SUBJECTS
Department of Mechanical Engineering

Total

Class hours per weck for each
of per academic year
Subjects week Notes

class 1st 2nd 3rd  4th sth

hours year year year year year
Applied Mathematics - . . . . . 4 4 Exercise included
Applied Physics™ - . . . . . . - 5 3 2 Exercise & Fxperi-

P ment included

Graphics . . . - . . . . . 2 2 Exercise included.

Mechanism of Machinery . . . . . 2 I I Exercise included

Engineering Dynamics. - . . . . . . 2 2 Exerciselincluded
-

Strength of Materials - . - . . 6 2 2 2 Elastic and Plastic,
Dynamics and Test-
ing of materials in-
cluded

Engineering Thermodynamics - . N - . : 2 2 Exercise included

Hydraulics - . . . . . . 2 2 Exercise included

Oatline of Electrical Engineering - - . - 4 2 2 Electronic included

Mechining Technology - . . . . . . 4 2 2

] ]

Metallic Materials c e e s e e 4 2 2

Design of Machines . - . ' - . . 3 I 2

Machin: Desigh aud Drawing - - LI S 3 3 3 3 6

Engineering Experiment o . - - * 7 3 4 Mechanical & Elec-
trical Engg, Experi-
ment}

Machining Practice - * 9 3 3 3

Elective Subjects] - . - . . 22 5 17

Graduation Thesis « . . - . * . . 6 6

Total of: Professional Subjects- - - . - 1oz 8 9 21 29 35

Total of General Subjects - - * A 88 28 27 18 10 5

SumTotal + - - = -t 190 36 36 39 39 4o

Elective Subjects (Elected by the school and given

10 the students as required subjects)
Mechnical Dynamics
Vibration Engineering,

Steam Power Engineering
Motor Engineering
Machine Tools
Automatic Control
Lubrication Engineering
Plastic Processing
Analysis of Apparatus,

Special Lectures,

Heat Transfer

Internal Combustion Engines
Hydraulic Machinery
Hydrodynamics

Production Engineering
Technical Measurement
Non-metal Materials

Outline of Chemical Enginecring
Technical Foreign Language :
Others. )
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Dapartment of Electrical Engineering

Totel Class hours per week for each
Subjects ova E:;:‘ academic year Notes

class st 20d grd 4tk sth
hours year Yyear year year year

Applied Mathemnaties .« . - . - . 4 4 Exercise included

Applied Physics. 5 3 2 Exercise and Experi-

ment inclnded

Graphics 2 2 Exercise included

Electricity and Magnetism - . 4 3 2

Theory of Alternating Current . 4 I 2 X

Blectrical Megsurement - 3 2 I

Electronics 3 4 2

Electric Circuit Theory - 2 2

Outline of Mechanical Engineering - 8 2 4 2 .

Electrical Machinery and Apparatus s e 6 3

Material for Electrical Engineering - . . . . - 3 1

High Voltage Engineering . . . . - . . 2 2

Design of Electrial Machinery - . . . - . . 4 2 2

Blectrical Drawing + . . . . . . - . 6 4 2

Experiment and Practice of Electricel Engineering . . . 18 2 3 3 4 6

Elective Subjects .« . . . . . . . . 22 1 4 17

Graduation Thesis . . - . - . - - 6 6

Tota] of Professional Subjects 102 8 10 21 290 34

Total of General Subjects 83 28 27 18 10 [

Sum Total <o 190 36 37 39 3% 39

Elective Subjects (elected by the schoo! and given to
the students as required subjects)

Electric Power Generation and Transformation
Transmission and Distribution of Electric Powe1
Application of Electrical Engineering
Mlumination and Electric Heating

Application of Electric Motors

Electric Railway Engincering

Outline of Electro-chemistry

Automatic Control

Electronic Circuit

Electronic Measurement

Electrical Communication

Semi-conductor Engineering

Production Engineering

Laws and Regulations concerning Electricity
and Electric Waves

Technical Foreign Language
Special Lectures
Others. .
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Department of Industrial Chemistry

c}‘;:_l Class :::;ilrs en‘::::?::: forcach
Subjects 3::: st 2nd 3rd 4th sth Notes
hours year year year Yyear year
Applied Mathematics ~ . 4 4 Bxercise included
Applied Physics . . 5 32 Experiment included
Graphics . . . . . . . 2 2
Incrganic Chemistry . . 3 2 b3
Organic Chemistry 3 I 2
Physical Chemistry . 4 2 2
Anelytical Chemistry . 2 2
Chemical Engineering . 6 2 4
Material Engineering . 2 2
Outline of Mechanicel Engineering . - 4 2 2
Outline of Electrical Engincering . 4 2 2
Inorganic Industrial Chemistry . 3 2 I
Organic Industrial Chemistry . 8 3 2 I
Design and Drawing in Industrial Chemistry . 6 F 2 2
Experiment of Industrial Chemistry . . 21 2 3 [ 4
Elective Subjects . . . . 20 1 4.1
Graduation Thesis . . . . . 10 10
Total of Professional Subjects?, . - . . 102 6 12 20 29 35
Total of General Subjects . . . . . 88 30 25 18 10 5
Sum Total . e e e 190 36 37 38 39 4o
Elective Subjects (elected by the school and given to Hydraulics

the students as required subjects)
Synthetic Chemistry
Polymer Chemistry

Analysis of Apparatus

Petrolenm Chemistry
Industrial Electro-chemistry
Rheology
Organometallic Materials
Measurement and Control
Thermodynamics

Theory of Transfer

Solid State Physics

Safety Engineering

Production Engineering

Experiment of Mechanical Engineering
Experiment of Electrical Engineering
Technical Foreign Language

Special Lectures

Others.
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Department of Civil Engineering

Total Class hours per week for each
of per academic year
Subjects week Notes
o class st 2nd 3rd  4th  sth
hours year year Yyear yeoar year
Applied Mathematics. . . . . . . . 4 4 Exercise included
Applied Physics, . . . . . . . . . 3 3 Exercise and Expeti-
, ) ment included
Graphics . . . . . . . . . . 2 2
Engineering Works Materials . . . . . . 2 2
Applied Mechanics . . . . . . . L1 3 2
Structural Mechanics . . . . . . . s 2
Hydraulics . . . . . . . . . 5 3 2
Surveying . . . . . 5 2 2 T
Engineering Geology . . . . . . . 2 2
Soil Engineering - . . . 3 3
Exccution of Engine¢ering Works . . . . . 8 2 2
Bridge Engin¢ering . . . . . . . . 4 2 b
Reinforced Concrete Engineering . . . - . 4 2 2
Outline of Mechapical Engineering . . . . . . 2 2
Outline of Electrica]l Engineering . . . . . . 2 2
Design-and Drawing in Civil Engineering . . . . . 14 2 2 2 2
. . . Experiment in Engi-
Experiment and Practice of Civil Engintering . . . - 14 2 3 3 3 3 neering Works Mate-
rials, Structural Me-
chapics, Hydraulics,
Surveying, Soil En-
gineenng, Extcution
ostngmceéu:gWorks
anitary Engineering
Elective Subjects . . . . - . . . . 18 5 13
Graduation Thesis . . . . . . . . 6 3
Total of Professional Subjccts . . . . . . 102 8 It 20 29 34
Total.of General Subjects . N . . . . . 88 28 27 I8 10 5
SumTotal . . . . . . . . . . 190 3¢ 37 38 39 39
Elective subjects (elected by the school and given to Sand Guard Engineering
the students as required subjects} Building Machinery
Sanitary Engineering Metallic Materials
Qutline of Architecturs . Industrial Gunpowder-
River and Water Resources Engineering Laws and Regulation concerning Civil Engine-
Road Engineering ering
Railroad Engineering Engineering Works Management
Harbor and Waterfront Engineering Technical Foreign Language
Water-power Generation and Dam Engineering Special Lectures
Earthquake-proof Enginecring Others,

Area and City Planning
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Department of Architecture

Total Class hours per week for each

of per academic year
Subjects week Notes.
. clasy st 2nd 3rd 4th  sth
hours year year year year year
Applied Mathematics . . . 4 4 Exercise included.
Applied Physics 3 3 Bxerdise and Experi-
ment included
Graphics | . . . . . 2 2 ’ Bxercise included
Modelling 4 2 2
Building Construction Mechapics . é 2 2 2 Exercise includod
General Building Construction . 3 2 b §
Building Materials 4 2 2 Bxercise and Experi-
ment included
Surveying . . 2 2 Practice included
Qutline of Mechanical Engincering . 2 2
Outline of Blectrical Engineering 2 2
Steel Construction . . . . 4 2 2 Rxercise included
Reinforeed Concrete Construction . . . 4 2 3 Exercise included
Building Construction Planning 5 . . 4 2 2  Bzercise and  Px-
peritment included
Building Plar.ning . . . . 9 4 3 2 Exercise and Fxe-
periment included
Building Desigh &nd Drawing 23 2 3 6 6 6
Elective Subjects . . . - 20 4 6§ 10
Greduation Thesis . . [ 6
Total of Professional Subjects. 102 8 10 21 29 34
Total of General Subjects. . 88 28 27 18 10 1
Sum Total . - 190 36 a7 39 39 g
Elective Subjects (Elected by the school and given Laws and Regulation concerning Buildings

to the students as required subjects)

History of Architecture

Building Utilities
Soil Foundation Engineering

Applied Mechanics (Vibration, Elasuaty) Anti-calamity Engineering

Execution of Building Works

Area and City Planning
Architectural Design.

Technical Foreign Language
Special Lectures,
Others,
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Department of Metal Engineering

'I;_otal Class ho;gs cn]:ler week for each -
of per &ac! ¢ year
Subjects week i Notes
class 15t z2nd ard 4th  sth
hours year year year year year
Applied Mathematics . 4 Exercise included
Applied Physics 5 3 2 Exercise and Experi-
t incl
Graphics 2 2 Er;l:;ldslg in?:?ucgcd
Physical Chemistry 3 3 Exercise and Experi~
. . ’ ment inclided
Analytical Chemistry . 3 3 Experiment included
Metal Analysis, . . . x 1
Outline of Mechanical Engineering . . 4 2 2
Outline of Blectrical Engineering . . . . . 4 - 2 z
Physiometaliurgy . . 4 2 2
] Iron Smelting, Non-
Smelting . . 4 2 a iron Smeltiig ::d
iSnp«:cial Metal Smelt-
Metallophysics 2 F &
‘Theory of Smelting . . 2
. Steel, Non-iron Ma-
Metallic Materialy . 4 4 terials and Special
hining, Flaste
g, Plastc.
Mectal Processing 6 4 2 Processing, Casting,
Welding and Powder
. - Smejting
Design and Drawing in Metal Engineering . . . . 4 2 3 2 '
Experiment end Practice ip Metal Fngineering . . . . 21 6 3 12
Elective Subjects . . . . . 20 2 4 2 13
Gradustion Thesls, . . . . . . . 6 6
Total of Professional Subjects. . - . . . . 102 6 1m ar 29 34
Total of General Subjects . . . . 88 go 2§ 18 10 5
Sum Total . 160

a6 37 39 39 39

Elective Subjects (elected by the school and given to
the students as required subjects)

Strength of Metals (Strength of Materials,
Method of Materialy Testing, etc.)

Outline of Metal Engineering (History of Me-
tals, Separation of Ores, . Refractory
Materials against Fuels, Metallurgical
Outline of Smelting and Processing Mate-
rials, etc.)

Metal Chemistry (Anti-erosin of Metals, Pro-
cessing of Metal Surface)

Outline of Chemical Engineering
Stochastics

Technical Measurement

Analysis of Apparatuy

Automatic Control

Machining Technology

Electrical Engineering Practice

Production Engineering (Quality Management,
Safety Engineering, Factory Management,
Factory Construction, Industrial Adminis-
tration)

Technical Foreiga Language
Special Lectures
Others.
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5. Advice to the Special Comnmittee for Re&rgaf:izalion
and Development of Polytechnic Education

From what I have come to know through my
- inspection  and observation of I_nchan institutes,
polytechnics and industrial factorics, from the ex-
planations they gave me about these and from what
I learned through discussion at the conferemces at
Bangalore and Hyderabad, I list here scveral points
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 level of elementary
and secondary education at the primary, middle and
high school and then that of the polytechnic; that
is, to examine the system of elementary and secon-
dary education and raise its level. 1f this necessitates
too much preparation to be practicable, I recommend
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
high school graduates who finished the course of the
pre-polytechnic. In this case, there is no mneed to
attempt any change in the present system of elemen-
tary and secondary education. At the pre-polytech-
nic, English and other general subjects which are
basic for professional education should be taught,
and the whole period of the polytechnic should be
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
attaining the objectives set up for the polytechnic edu-
cation. To be a - competznt teacher, the teacher
himself must always try to improve himself. This

makes it necessary for him to be always going ahead

with his researches (both in theoretical and cxperi-

mental fields) and publish the results in bulletins or -

elsewhere.

I was tuly, when I was inspecting a certain poly- -

technic, that the teachers had no time to spare for
their study. I do not think this is very 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 work necessarily accompanies considerable
difficulty and demands invention and efforts.

(iti) Cultivation of the Teaching Ability of Teachers

To teach the students, z teacher must have an
ample professional knowledge about what he teaches,
make a researcn on teaching methods and contrive
means to deal with the difference of abilities on the
part of the students. To increase his professional
knowledge, the scientific researches he is making
will be of great help to him. To guide 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 students’ abilities
are different, one from another. Next, I will explain
how to teach professional subjects.

(A) Lecture .

When the students have fully understood the theo-
ries, show them the practical mechanism and move-
ment of machines through demonstration facilities.
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) Desigm:ng and Drawing

To cultivate the ability of designing, it is necessary
that the students should have a mental vision of the
structure, mechanism and 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 matenials, In
designing, it is alsoc to be learned that not all the
dimensions can be obtainted only through calculation.
To show good reference drawings is also mnecessary
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
give 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 experiment and how to make a conclu~
s100.

In executing an experiment, the students them-
selves must handle the machines and instruments and
take the readings. In thig way, they will become
able to write a report and corroborate the knowledge
gained from the lectures, No matter how the tea-
chers guide the students to prevent them from ruin-
ing the expeniment facilities, more or lesg 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 preparatery
knowledge by explaining what is going to be done
and the methods of execution. Im 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) QOuteof-Campus Practice

It is pecessary 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 purpose. It is
" desirable to set the term, at 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 opinigns between the industrial and educa-
tional worlds,

If le belonging to the industrial world, to
univergl?t(i’eps and polytechnics should have a periodical
meeting dn each province in India and make research
on technical ucation, it will gather great weight.
At present, industries, universities and polytechnics
are all isolated, If such a society as mentioned above
is organized, what industries 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 province,
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 concerted
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 Technjcal Education Facilities in
1969,

Diplomg 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 institutioms so toat
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 or a selective
basis. An overall reduction of 30 per cent in the
admission capacity to degree and diploma institutions
was suggested. However, the actual reduction was
to be implemented in each institution according to the
physical facilities available,

India

The suggestion was generally welcomed by the
State Governments and Universities although there
was resistance to any reduction in the admissions by
some State. However, the position that emerged at
the end of the year wag that there was a sharp fall
in the demand for admissions to both engineering col-
leges and polytechnics. To assess -the position, in
1968, information was coliected specially about the
number of applicants to gngineering - colleges and
polytechnics for the year 1967 and 1968. The fol-
lowing table shows the result of this’ Survey:

Engincering Colleges Polytechnic s
1967 1968 1967 . 1968
No. of Applicants -1,45,174 98,690 125575 - 66,053
Actual Admissions  24,57T 18,445 42,600 27,254

There was a sharp fall both in the case of the
pumber of applicants and the number actually ad-
mitted to dx;fjﬂma courses in 1968, In several States,
no fresh admissions were made to certain polytech-
pics. As the problem of unemployment continued to
be acute and the indicationg were that unemployment
would persist till the end of the Fifth Plan, the
Ministry of Education advised all State Governments
and other authorities in June, 1969 that the reduced
level of admissions of 1968 should be maintained
in 1969 and later tll the position improved,

The total number of institutions included in this
report is 277. The sanctioned admission capacity
was 48579 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
1967, the total admission capacity came down to
47,120. Following the decision to reduce admis-
sions in 1968, the admission capacity came down
further. In this Survey Report the sanctioned 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,
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The output of diploma helders during the year
1969 (at the end of the academic year 1968-69) is
21,545, The subject-wise distribution of sanctioned
admission capacity, actval admissions and outturn
for diploma courses in 1969 is as follows:

Sanctioned”  Actual
Subject . A%xaxli’s:iciag " Admissions  Out-turn

Civil Engineering - - . 13,093 6,402 4,812
Mechanjcal Engineering . 14,505 9,194 8,908
Electrica] Engincering . . . 1,904 7,460 6,035
Tele-communicationfRadio Engincering/Electronics 330 90 223
Mining Engineering . - . . . - . 218 154 o
Metallurgy . . . 16% 166 86
Automobile Engineering . . . 452 414 243
Textile Technology ) 478 - 413 aso
Textile Chemistry . . . . 55 L1 49
Leather Technology . . . 148 112 59
Paper & Pulp Technology . . . 90 40 <4
Printing Technology . . . . . . . ) . 385 400 207
Commercia]l Practice , . . . . 214 160 6
Chemical Operators{Chemical Engineering . . . . . . asc 220 147
Pharmacy . . . . . . . . . . . 526 478 219
Ceramic Technology . . . . . . 36 34 24
Sound Engineering . . . . . .. 6o 68 23
Refrigeration . . . 40 59 35
P.roduction Engineering . . . 6 o
Industrial Enginecring . § [ 4
Atchitectural Assistaniship . . 8s 68 1I
Town Planning . . . . . . . 20 20 18
Construction and Structure . . . . 20 1 .
Industrisl Electronics . . . . . . . 10 10 .-

TOTAL . 43,082 26,259 1,545




Table ¥ gives the list of facilities relating to diploma
courses, institution-wise and subject-wise including
sanctioned 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-
rashtra).

s

2. Government Leather Technological Institute,
Morar, Gwalior.

(Annexures III shows the list of courses not of a
regular pattern.
2-Year Technician Courses

The following four institutions with an admission

capacity of 600 seats are conducting two-year Tach-
nicians courses:

Andhra Pradesh
. 1. Andhra Polytechnic, Kekinada . . . 210
2, Government Polytechnic, Hyderabad . . . . 270
fest Bengal
1. Asanso] Polytechnic, Asansol . . . . . . 6o
2. Birla Institute of Technology, Calcutta . . . . . 6o
ToTAL . . . 600
Sandewich Courses
The following 8 institution are eoffering standwich courses
Sanctioned Actual
Name of Polytechnic Intake Admissions  Outturn’
- made
1. Y.M.C.A. Institute of Engineering, Faridabad (Haryana) . . . . 75 75 ..
2, Birla Institute of Technology, Calcutta . . . . . . . . 50 13 23
3. Cajcutta Technical School, Calcutta . . . . . . . . 280 - 96 . 250
4. Stte Technological Institute, Rourkela e e s e e e 6o 87 - 39
8. Government Polytechnic, Vishkapatnam . . . - . . . 30 30 10
6, Central Polytechnic, Madras . . . . . . . 42 42 31
7. Tamilnadu Polytechnic, Msadurai . . . . . . . 50 . 18
8. Coimbatore Institute of Technology, Coimbatore . . . . . . 6o 49 24
647 39z 395

Part-time Courses

Part-time diploma courses are being conducted at
26 .institutions including the four schools. of Print- .

ing Technology. The total admission capacity of the
Part-time courses is 1810. A Iist of institutions
which conduct Part-time courscs is at Annexure IV,
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Giris"* Polytecknics ‘and Rwral Institusions Civil and Rural Engineering. A list of Rural Institu-
In addition to the 277 Polytechnics tliere are 22©  tions- and Girly' Polytechnics. is: given separately. at
Girls’ Polytechnics. in: the: country. A pumber of Annexure: D and:  Annexure IE If these institutions
these polytechnics are conducting courses, like,, Elec- are also- taken into account the overall admission
trical Communication/Radio Engineering/Electronics, capacity, actual admissions and out-turn for- diploma
Architectural  Assistant-ship, Civil Engineering and courses. in engineering, and. technology. in. 1969, are
Pharmacy etc. etc. There. are also 9 Rural: Institu- ag follows:
tions in. the country conducting diploma courses in

-y

Sanctioned  Actual Qut-turn

Types of Institution Admission  Admissions
Capacity
1. Diploma Institutions . e . .+« 43,082 26,259 21,545
2. Girls' Polytechnics . . . . . . . . . . 2,230 1,953 757
3. Rural Institutions . . . . . . . . . . . . 370 23r 246
ToTAL . .‘ . 46,282 28,443 22,548

List of Abbreviations ~

S.G. . . . . . . . State Government Institution

U. - . . » University Institution

P . . . . Private (Non-Government) Institution

Civil . . . . . Civil Engincering

Mech., . . . . . Mechanical Engineering

Elec. .

. . . » Blectrical Engineering
Tele-Comn. - « + +« . Tele-Communication Engineering
Elee, Comn. . . ., . . Electrical Communication Engineering

Radio . . . e . Radio Enpgineering,
Electmonics * « « « o+ Electronics Engineering
Min., .

- . o . Mining Engineering

K . . - Metligrgy

. » Chemical Engineering |
Auto,, . . . . . . . Aytomobile Engineering
. - . Pharmacy

+ + « » Textle Technology-

« + + + Textile Chemistry

Text, Tech. .
Text, Chem, .

Leath, Tech, .+« . Leather Technology
Prtg. - R . . » Printing Technology
Ceram, Tech. . . . « Ceramic Technology
Sound . .

. . . . Scund Engineering
-Prode. . Engg.” . . « .« + . Production Engineering
Ghexrical Operators

. Architectural Assistanship

Chem. Operators ', |, ~
Archl. “Asstt; ship, o
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TECHNICAL INSTITUTIONS IN INDIA CONDUCTING DIPLOMA COURSES IN'ENGINEERING AND
TECHNOLOGY 1969

' ficld of Sanctioned Actual

Serial Name of the Institution (Administrative Control) Qut-turp Remarks
No. . Year of Bstablishment rstudy Admission Admissions- - - - ., -
y capacity made -
I 2 3 4 5 6 7
NORTHERN REGION
Dethi '
1 Govind Ballabh Pant Polytechnic, Okhla . » Civil 6o 6o 19
(S5.G.)—1961 Mech 150 ‘90 T .72
Elee. - 90 6o 41 -
Auto 30 30 16
330 240 148
2z Pusa Polyteghnic, Pusa .. - . g{ivﬂh 60 ‘60 ;zg
.G. 2 ech. 90 90 10
(8.G-)=19 Blec, 6o 60 46
Pharm. 66 66 ..
Comm.
Practice 6o 6o
LI 336 836 I
Kashmere Gate Polytechnic, Delhi ., . Civil 30 21 18
3 (S.G.)—1964 ’ M::t 9L 51§ fsz
Elec. 60 57 36
Electro-"
nics 60 28 35
240 >:57 141
Jammu & Kashmir , ' . ‘
i verpmetit  Pdlyrechric, Srina Civil 60 . .. ‘The results awaited.
4 Kashmlr GO yre s Mech. 30 . The  Institute
' Elec. 30 . closeli by]'& K
. ‘Govertment
' 120 .
5 Governmnt Polytechnic, Jammu . . Civil 15 D 24
. 6 Mech. 15 0 B .
(8.G-)y—1960 Elec. 15 10 29
Auto-
(Post t h T
* Diploms) 15 15 g
S 6o 46 10%
Himachal Pradesh
6 Government Polytechnic Sundernagar, Mandi Civil . 30 43 1
. Mech. 45 .. e
(S.G.)—I959. Elec . - i Py =
120 73 67
i irpur . . Civil | o 6o 21 [
7 Government Polytechnic, Hom Nioch. o i 5
(8.G.)—1963 : Elec, o 13 3%
180 ST 50
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1 a 3 4 5 6 7
Chandigarh
(a) Full-time course
§ Central Polytechnic, Chandigarh . . . Civil 45 33 21
(8.G.)—1959 Mech. g0 48 81
Elec. 45 33 44
180 114 146
{b) Part-time course
Civil 30 . 8
Haryana .
9 Hearyana Polytechnic, MNilokheri . - . Civil 90 54 28
(5.G.)—1958 Mech. 120 67 87
Elec, 90 54 62
300 178 177
10 Government Polytechnic, Jhajjer . . . Civil 45 16 18
{(5.G.)—1x961 Mech. 90 32 39
Elec. 45 16 35
180 64 02
b ¢ 4 Government Polytechnic, Ambala . R . Civil 120 70 19
(5.G.>—1955 Mech. 90 47 51
v o Elec, S0 17 68
Auto .30 23 19
330 187 57
12 Government Polytcchmc, Sirsa (Hissar) . . Civil 45 35 13
(5.G.)—1963 : Mech. 9o 69 40
Elec, 45 35 43
180 139 96
13 Chhotu Ram Polytechnic, Rohtak . . . Civil[ 6o 22 I
(Py—1956 ’ Mech, 30 1 r
Elec, 30 12 .
120 45 31
14 Vaish Technical Institute, Rohtak . . . Civil 6o 40 15
(P)—1957
15 YMCA Institute of Engineering, Faridabad . « Mech, 45 . Sandwich courses
(P)—1969 ’ Eicc. 30 g . of 4 yeass.
75 75
P ynjab
16 Jegat Ram Govt. Polytechni, Hoshiarpur Civil 60 20 9
(5.G.)—1933 Mech, 60 28 42
Elec, 60 28 58
180 46 109
17 Goverpment Polytechnic, Guru Tegh Bahadur  Civil 60 9 18
Garh (8.G.)—1963 Mech, 60 13 20
Elec. S0 13 6o
180 35 98
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I 2 3 4 5 6
18 Government Polytechnic, Batala : . Civil 30 13 15
(5.G.)—1964 Mech. 45 . 27
Elec. 45 27 37
120 40 79
19 Government Polytechnic, Amritsar . . . Civil 60 19 .
(S.G.)—1965 Mech. 6o 29 42
. Elec. So 29 4T
180 77 g3
20 Pmitisbén)sim of Textile Technology, Amritsar . Tex.Tech 30 32 19
(8.G.—1920 . .
21 Govt. Tanning Institute, Jullundur City . . Leather 10 5 2
(5.G.)>—1934 Tech.
Foot-wear
Tech. s 8 8
25 13 10
{a) Diploma (Full-time)
22 Thapar Poly;echnic, Patiala . . . - ﬁ“lh‘ go 33 19
1 ech. 0 4 53
®)=195 Elec. 6o 34 59
180 101 131
(B} Diploma (Part-time)
Elec.” 60 .- 12
(a) Diploma (Full- time)
ak . College, Ludhiana - . Civilj 30 19 T
23 Gu?i’)}i?gszEngg oflegss MCCh-a 60 21 51
Elec. Go 39 56
Autp, (Postl
(Diploma) 30 13 17
Mech. I_Engg.
(Sandwich
X course) 30 . .
210 9z T 13%
(b) Diploma (Part-time}
Mech. 6o .. 22
i . Civil . 6o 25 48
24 Mehr Chand Polytechnic, Jullundur . o & A ad
(Pr—1954 1 e S 44 5
180 130 162
) - . ~
25 Ramgarhie Polytechnic, Phogwara . - . Civil? 601' 19 48
o Mech, 60 32 5
@r—1950 Elec, 6o 53 5
180 104 158
Rajasthan .
i . . . . Civil 120 30 34
26 Jodhpur )_P_‘;lg;g“h“"’ Jodhpur Mech. 90 as 48
(5.G. Blec. S0 30 32
Electronics .. -3 .

300 108 114
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1 2 3 4 5 6 7
Udaipur Polytechnic, Udaipur . . . . Mech. 60 26 29
27 7 5.G 1957 - Elec. 60 a1 24
Min, 20 . 5
140 47 58
28 Ajmer Polytechnic, Ajmer . - . . Civil 60 20 76
(5.G.)—1957 Msch, 90 20 69
Elec. 90 31 54
Auto . 8 .. Started from
1969-70
240 79 139
26 Alwar Polytechnic, Alwar . . . « Civil 30 30 18
(8.G.)—1957 Mech. 45 L 39
Elec. 45 14 34
120 53 oI
Government Polytechnic, Kota . . Civi] 60 16 13
i (5.G.)}—1960 Mech, 90 38 19
Elec, 90 32 17
- 240 86 49
31 Bikaner Polytechnic, Bikaper . . . Civil 30 31 13
(5.G.)—1962 Mech. 45 36 18
B Elec. 45 28 16
120 95 47
Uttar Pradesh
32 Government Polytechnic, Gorakhpur Civil. g0 182 47
(S.G.}—1909 Mech, 105 105 67
Elec, 105 114 71
300 301 185
Government Polytechnic, Lucknow . . Civil 90 9 3
33 (S.G.)—1892 ? Mech, 10§ 81 43
Elec. 10§ R5 40
Auto. (Post
Diploma) 10 10 . Started in 1969-70.
310 185 86
th Ganga Sagar Jatia Government Polytechnic, Civil - 60 34 ar
34 ScK.huria. gar J * Mech. 60 49 38
(5.G.)—1962 Elec, 60 49 40
180 132 109
Government Polytechnic, Bareilly , . . Civil 60 48 32
35 S.G)—1958 ’ Mech, 90 86 35
Elec, 90 66 6o
240 190 147
6 Government Polytechnic, Jhansi . . . Civil 6o 30 g8
3 (S.G.)—1960 Mech. 90 43 s8
Elec. 90 55 49
240 128 146
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I 2 3 4 5 g 7
; (a) Diploma (Full-time)
37 Government Polytechnic, Kanpur . . . Civil 60 84 25
(8.G.)—1962 Mech, 120 119 90
Elec. 120 127 77
300 330 192
() Diploma (Part-time}
Civil 20 e 6 1st Year courses have
Mech, 40 . 33 been suspended by
Etec. 40 o II orders of U. P.
Govt,
100 50
38 Government Polytechnic, Azamgarh . . Civil 30 11 —5
S.G. 6 Mech. 75 43 25
¢ 1983 ° Elec, 75 49 28
180 103 58
39 Government Polytechnic, Faizabsed . . . Cisik 30 .. 1K
5.G. 63, Mech. 75 36 40
(8.G)—-1963 - Elec. 75 41 30
180 77 81
40 Government Polytechnic, Mirzapur . . . Civil 60 26 4.
.G. Mech. 90 77 39
(5.G.)—1964 Elec, 90 66 23
240 169- 66.
i . ivil 6o 31 2%
41 Government Polytechnic, Moradabad . . Civi
.G.)—196 Mech. 90 64 st
(5.G.)—1964 ) Elec. 90 5 Ph
240 154. 123
i ., Civil, 30 Ir g
42 Government Polytechnic, Gonda . . ) :
6 . Mech. 45 32 25
(8.G.)—1965 Elee, 45 30 15
120 73 48
Basti . . . . Civil 30 3
43 Governmeat Polytechnic, . ek 3 R
) 3 5 16
(8.G)y—1965, Elec: 45 28 15
120 56 36
extile Institute, Kanpur , Tex. Tech. 20 2t 17
4@ G‘("é‘:'g'.‘)n_u:tggfmml Textl » AP Tex, Ghem. 10 I 4
30 32 21
(a) Diploma (Full-time)
45 Northern Regional School of Printing Technology . Printing Tec. 60 59 39
Allahabad. . .
(8.G.y—1957
(&) Diploma - (Part-time)
Printing Tech, 20

19 ‘e Started in 1968-1960.
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46 Government Polytechnic, Srinagar (Dist, Garwal) , Civil 10 4 . Started in 1958-1969
(5.G.)—1968 Mech. 25 10 .
Elec. 254 ir
60 25 -
7 G. O. B. Pant Polytechnic, Aryanagar Settlement Y Civil 30 3 12
4 Lucknow (8.G.)—1965 Mech., 45 55 4
Elec. 45 55 12
120 141 29
48 Government Leather Institute, Kanpur , - o Leather Tech, 10 ir 9
(5.G.)—1916 Footwear
Tech, 20 21 11
30 3z 20
49 Government Leather Instit.utc, Agra . . Leather Tech, 10 [ 7
(5.G.)—1963 Footwear
Tech. 20 73 7
30 12 14
so Institute of Paper Technology, Saharanpur Paper & Pulp ) 30 28 29.
(C.8.G.—1965 Tech.
§1 University Polytechric, Muslim University, Aligarh; Civil 120 % §8o o6
(U)y—1937 Mech ol 70 64
Elec.: 90 70 57
300 229 217
s2 M. G. Polytechnic, Hathras .. ¥ Civil 6o 30 10
(P)y—1955 Mech.) 60 45 45
Elec. 60 45 52
Ref. & Air
Conditioning
Post {Diploma} 10 o* .. ¥Started in 1969,
190 129 107
53 PMV Polytechnic, Mathura . - . . Civil 6o 50 33
(Py—1900 Mech, 6o 55 48
Elec. 6o 60 34
180 165 118
53 Technical College Dayal Bagh, Agra . . . Mech, 60 49 49
{Pr—~1930 Elec, 60 60 33}
Auto. 30 10 23
Auto (Post
~ Diploma) 30 (6 13
180 155 118
55 Lucknow Polytechnic, Lucknow - .« o Civil 60 12 2
BICC.I 90 60 26
. 240 127 100
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(a) Diploma (Full-time)
56 Hewett Polytechnic, Lucknow . . . Civil§ 60 a7 213
{U)y—1904 Mech, 120 IXIx 81
Elec, 120 97 87
300 248 201
() Diploma (Pare-time)
Civil Fao 9 Ist year courses have
Mech. 45 13 been suspended by
Elec, 45 13 the orders of U.P,
Govt,
120 35
$7 Nainitel Polytechnic, Nainital . i . Civl’ 6o 41 8
P)—1057 fMecn. 60 37 42
f Elec. 60 23 32
180 71 82
s8 Chandauli Polytechnic, Chandauli ' . Civily 30 17 1.
(Py—1957 viecl, 45 ag 34
Elec. 45 41 24
120 96 7
59 Handia Polytechnic, Handia . . . Civil 30 12 a7
(P)—1957 . . Mech. 135 33 42
: Elec. 43 35 23
120 79 91
6n K. L. Polytechnic, Roorkee . . Civil 60 66 46
(P)—1956 Mech. 6o 66 71
Elec. 90 65 74
240 168 191
61 Gandhi Polytechnic, Muzaffarttagar] Civil} 30 26 16
{P)—1956 Mech. 45 47 36
[ Blec. 45 47 28
120 120 8o 4
62 D. N. Polytechnic, Meerut . . . Civil 6o 39 E13
(P} —1956 Mech. o 44 26
Elec. 6o 55 23
180 138 62
: :
63 D. N, Polytechnic, Baraut 1. . . Civil] 30 ] 12
(P)—1956 Mech, 45 19 92
Elec. 15 16 30
1320 41 7I
64 Allahabad {Polytechnic, Allahabad . . Clvil 6o 15 351 -
(P) —1956 Mech, . 120 128 79
Elec. 120 141 64
Industrial
Electronics
(Post Dip.) 10 10 F Cozges startedjin
1969.
310 3r4 78
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65 Town Polytechnig, Ballia . . . . Civil 30 16 29
s (P} —1956 ’ Mech. s . 16 =7
Elec. 18 17 16
60 49 52
66 M. P, Palytechnic, Gorakhpur ., ., ., ., Civil 30 38 25
(P)—1958 Mech, 45 31 28
Elec. 45 sI 25
120 140 78

EASTERN REGION

Assam
(a) Diploma (Full-tims)
67 Assam Engineering Institute, . . . Civil 108 40 6o
uhati-3 Mech. 30 15 21
(8.G.)—1948 Elec. 30 8 I
Chemical
Operators 15 30 8
- 180 93 90
(&) Diploma (& Part-time)
Civil 0 .. ..
Moech, 30 . .
Elec, 30 . .
100 . .
68 Shillong Polytechnic, Shillong-8 l. . . Civil 60 —4 .
(S.G.)—106%
69 Dibrugarh Polytechaic, Dbra garh . . . Civil 60 7 13
(5.G.)—1963% . . . . . .
70 M ta: Prinz: of Wales Tastituts of Enginsering &
Technology, Jorhat . . . . . Civil 120 8o* 55 *BEstimated
(5.G.)—19027 Mech. 30 20% 22
Elec. 30 17%] 4
180 117 91
71 Nowgong Polytechnic, Nowgong . .1 Y, Civit 30 4% 15 *Estimated
(S.G.)—1961 1 Mech. 6o 8% e
Elec. 30 2% —4
120 14 19
72 Silchar Polytechnic, Silchar (Cachar)" . " Civil 6o Ir 49
(8.G.}—1960 Mech, 30 ] 17
Elec. 30 9 1z
120 29 78 ‘
Bihar] (a) Diploma (full time)
73 New Government Polytechnic, Patna—13 . Civil 60 60 30
(5.G.)—1955 Mech, 30 30 18
Elec. 30 30 34

120 120 82
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(&) Diploma (Part-time)
Civil 40 .
Mech, 30 .-
Elec, 30 .-
’ 100
74 Government Polytechnic, Gulzarbagh, Patna . Mech, 45 48 17
(5.G.)—1924 Elec, 30 27 II
(Upgraded from 1963) Text. Tech. 30 28 II
Ceram. Tech. IS 14 —4
120 17 43
78 Government Polytechnic, Ranchi . . . Civil 60 71 76
(5.G.)—1954 Moech. 30 35 40
Elec. 30 35 14
120 T4 130
76 Government Polytechnic, Muzaffarpur . . Civil 60 62 68
(8.G.)—1947 Mech. 30 32 4t
Elec, 30 33 38
120 127 47
77 Government Polytechnic, Bhagalpur-3 . . Civil 60 60 36
(8.G.)—1955
78 Government Polytechnic, Darbhanga . . Civil 60 62 39
(8.G.)—1959 Mech. 30 30 23
Elec. 30 30 29
120 122 91
79 CGovernment Polytechnic, Purnea . . . Civil 60 60 21
S.G.) 1959 Mech. 30 30 11
Elec. 30 30 —3
120 129 40
80 Government Polytechmg Dhanbad . Civil 120 120 84
(3.G.)—1958 Mech. 00 86 35
Elec, 30 30 20
240 236 139
81 Government Polytechnic, Gaya . . . Civil 60 6o .
(9.0.)—1950, Mech. 30 30 .
Rlec. - 30 30 .
120 120
82 Government POIy'techmc Dumka . . Civil . 22
{S.G.)—1964 .
33 Government Polytechnis, Baraum . . Civil 60 59 23
{S.G- 1964)
84 Government Polytechmc Saharsa . Civil 33
(8.G.)—1966 )
85 Mining Instdtute, Dhanbad, (8.G.)—i1958 . « Min, 20 20 —7

(Formerly Mmmg Insututc, Jharia)
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86 Mining Institute, Kodarme .. . ‘Mining &
(5.G.)>—1958 Min. Survey 20 20 25
Mamipur
87 Adimjati Technical Institute, Imphal . Civil 30 30 13
(Py—1956 Mech, 15 I3 .
Elec., 15 15
60 6o I3
Orissa
88 Orissa School of Enginetring, Cuttack-1 .. Civil 120 11 21
(5.G.)~1923 Mech. 1] 36 36
Elec. 6o 36 61
240 83 118
89 Engincering School, Rerhampur . . Civil 120 4% 18 *Estimated
(S.G.—1567 Mech. 6o 8% 21
Elec, 60 10% 69
240 22 108
9o Jharsaguda Engineering School Jharsaguda « Civil 120 X7 -3
(8.G.—1955 Mech. 60 —_ 21
Elec. 60 —8 23
240 33 47
g1 State Technological Institute, Rourkela-4 Mech, 18 23 14
(5.G.—1563 Elec. 135 24 6
Meta, I8 20 10
Chem. - 15 20 9.
= 60 87 30
92 School of Engineering, Bhadrak Civil 12
(5.G.—1958 ’ Mech. 19
Elec, 30
. 61
93 Orissa School of Mining Engineering, Keonjhar . Minin 20 22 2
(S.G.)—1956 . &
Tpipura ) .
g4 Polytechnic Institute, Narsingarh, P.O., Agartala, = Civil 30 2 .
(S.G.—1958 Mech. 15 2 )
Elec. [54 2 .
‘ 60 [
West Bengal
(a) Diploma (Full-time)
Asansol Polytechnic, Asansol . . Min. 20 .
95 (5.G)—1951 3 '7 1§ 3-Year course.
(&) Diploma (Pari-time)
Mech, 60 66 -
Elec, . . 6o 48 .‘;38 §-Year course.
120 8:

114
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(¢) 2-year Technician Course

Mech. 30 . 21
Elec. 3¢ . 6
60 .. 27
96 Sudhir Sen Polytechmc, Ranyapur, Aaansbl Mech, 6o 35 ' 42 #*BEstimated
(Burdwan) - ~ Elec, 6o 34 8
(5.G. SPO)}—1965
120 69 20

(a) Diploma (Full-time)

97 Acharya Prafulla Chandra Roy Polytechmc, Civil 90 54 59
Calcutta-32 Mech, 120 122 107

(5.G. Sp.>—1952 Elec. 30 37 31

240 213 197

(&) Diploma (Part-time)

Civil 30 26 20
Mech. 60 71 46
Elec. 30 32 15

120 129 81

(o Diploma (Fulli-tme)

o8 Shri Jnan Chandra Ghosh Polytechnic, Calcutta-23 Civil 60 28 70
(8.G, 8p.y—1959 Mech ‘g0 83 149
Elec 30 33 41

180 144 260

(&) Diploma (Part-tims)

Civil 20 16 27
Mech. : 20 24 25
Elec. 20 23 I3
6o 63 65
99 Ramakrishna Mission Shilpamandira, Belurmath Civil 75 41 50
Howrah Mech. 65 80 83
(5.G. Sp.)—1954 Elec, 40 43 27
180 164 160
100 The Cal;:utta Technical School, Calcutta . Civil 3¢ 19 .. 5-Year course
(P)y—1925 Mech. Elec, 90 57 72 §-Year course
Mech, Elec. 8o 96 250 g¢-Year course
200 172 322
101 Ramekrishne Mission Shilpapitha, Belghoria, Civil o0 4 46
Calcutta-s6, 24-Parganas Mech. 120 40 78
{8.G. Sp. 1958 Elec. 30 13 35

240 57 159




102 Birla Institute of Technology, Calcutta-50 . Mech. (Sand- 50 13 23 4-Year course
1960 wich course)
Mech, gPart- 20 18 I3 S§-Year course
tigne
Elec,
umgm 20 16 6 s-Year course
90 47 41
Techrical Course
Mech, 30 . 7
Elec. 30 . 5
6o . 12
103 Don Bosco Polytechnic, Cossipore, Calcutta-2 Civil. 60 4 14
.G, Sp.J—i96 Mech. 90 45 67
(3.G. Sp.)—1963 Mec! % £ &7
180 82 X
(a) Diplowa (Full-time)
104 Cenrral Calcutta Polytechnic, Calcutta . . lhzfech :g 49 :6
e D 6; eC, 27
(5:G. Sp.y=1963 Radic Comn. 30 32 153;
120 108 83
(&) Diploma (Part-time)
Mech, 40 42 . 25
Elee. 20 I8 I
60 60 26
105 Hoogly Institute of Technology, Hoogly . - Civil 90 6 92
.G. Sp.)—1 Mech, 120 37 126
(8.G. Sp.)—1957 Mech o 37 2
Auto (Post
Dip.) 30 3 17
- 270 66 273
106 Polytechnic, Darjeeling Distt. Nimzlodge P, O. .
Kurscong Darjecling Civil 30 5 I
(5.G. Sp. )—i964
107 Acharya Jagdish Chandra Polytechnic, Debalaya - Civil 30 2 70
(5.G. Sp.)—1963 Mech. 67 I3 St
Elec. 30 1 o5
120 6 216
108 M.B.C. Institute of Enginecring and Technoiogy, .
Burdwan . . . . - . ﬁm!ll 60 20 16
S.G. p.)—1949 cc. 90 25 86
¢ P Elec. 30 21 16
180 66 118
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109 BPC Institute of Technology Krishnagar «  Civil 90 1< 41
(S.G. Sp.) —1956 Mech, 120 24 101
Elec, 30 L1 14
240 44 156
110 Murshidabad Instityte of “Technologv Civil 30 I 35
Zassimbazar, Berhampor Mech, 60 10 94
(S.G. $p.)—1957 Elec. 30 7 15
120 18 I44
111Malda Polytechnic, Civil, 30 ¢ 56
Malda Mech, g .. 40
{S.G. Sp.)-1962 Elec. 15 . 29
60 12 125
112 Sres Ramakrishna Silpa Vidyapith, Suri . - Civil 6o [ 33
(5.G. Sp.)—1953 Mech. 90 9 8s
Elec. 30 3 21
180 18 139
113 K. G, Engineering Institute, Vishnupur . Civil 60 r 48
(S8.G. Sp.)—I949 Mech, " 90 38 122
Elec. 30 16 37
180 5s 207
114 Purulia Polytechnic, Purulis . . - Civil 6o 24 57
(8.G. Sp.)—1957 Mech. [30 15 78
Elec. 30 12 29
120 5T 164
115 Ishwar Chandra Vidyasagar polytechnic, JThargram - Civil 30 8 ) {3
Midnapur Mech. 90 24 I24
(8.G. Sp.)—I1957 Elec, 60 16 19
. 180 48 158
116 Jalpaiguri Polytechnic Institute, Jalpaiguri i+ Civil 60 4 13
{5.G.1Sp.)—1959 Mech. 90 18 82
Elec. 30 6 20
180 28 145
117 Cooch Behar Polytechnic (COJjenkin School), Civil 20 6% 32 *Estimated
Cooch Behar. Mech. 20 s 15
(8.G. Sp.)—1964} Elec. 20 6 16
6o 17 63
(a) Diploma (Fulls time)
x:8  The School of Printing Technology, Calcutta-32 . Printi = )
(C.5.G.)—1956 ey 32 - Pridting ¥ L 66X 64 29
(5 Diploma (Part-time)
Printing 20 26 14
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119 College of Textile Technology, Berthampur - + Tex. Tech, 20 20 19
(5.G.)—1958
120 Instivate of Mining, Ranigange (S.G.y—1905 * » Mining 48 36 9
13t College of Leather Technology, Calcutta-15 + Leather Tech, 30 26 .
(8.G.}-19558 _
WESTERN REGION
Goa
122 Government Polytechnic Panjim (Goa) « Civil 40 21 ..
(5.G.)—1963 Mech, 40 21 16
Elec, 40 21 2
120 63 21
Guiarat
123 Dr. 8. & S. S. Gandhi College of Engineeringand Civil 6o 16 13
Technology, Surat, Mech. 90 87 61
{5.G.)—195% Elec. 90 81 61
Ayto. 20 29 13
Meta. 30 7 22
290 azo 170
124 Government Polytechnic, Ahmedabad - + Civil 120 46 46
(8.G.)—19%7 Mech, 120 120 93
Elee, 6o 6o 6o
300 226 198
1285 Government Polytechnic, Dohad . . + [Civil 50 L [
(5.G.)—1959 Mech. 6o 3t 58
Elec. 60 25 47
130 61 I10
126 (Government Polytechnic, Porbander + Civil 60 4 .
(5.G.)—196c Mech. 30 20 10
Blec. 30 4 9
120 28 19
227 K. D. Polytechnic, Patan . . . . . Civil 60 20
(5.G.)—1960 Mech, 60 20
Elec. 60 b ]
180 50 .
£28 Shri Krishan Lal Jhaveri Pilytechnic, Broach . Civil 60 2 13
(5.G.)—1961 Mech. 60 19 47
- Blec, 6o I8 32
80 36 92
t29 Sir Bhavsinhji Polytechnic, Bhavnagar . . Civil 60 6
(5.G.)—1949 ’ Mech. 120 101 3?
Blec, 120 47 83
Auto, 30 29 2%
Text, Tech. 30 16 17
(3
360 199 233
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t3o Lukhdhirji Engineering College, Morv . . . Civit . 6o 9 12
{8.G.}—1940 . Mech. 3o ] 24
Elec. ' 30 8 25
- - . 120 as 61
131 Government Polytechnic, Rajkot . . .. Civil 6o T 4
(5.G.)—1964 Mech. 60 10 31
Blee. 60 42 a5
‘ 180 s4 70
132 Government Polytechnjc, Bulsat Civil 10 1 7
(8. G.y—1965 . R Mech jo 22 13
Elec 30 9 10
Chem. 30 30 .
Const & Structire 20 X .
120 63 30
133 AR,C. Technical Institute, Ahmadabad Text. Tecn. 30 10 1¢
{(8.G.)—1910 Text, Chem. 15 12 16
45 a2 35
134 A. V. Parckh Technical #nstitute, Rajkot . Electronic and Radio 20 30 19
{8G.)—1948 Sound 20 ar ix
40 5T 30
135 M. S. Dmwversity Polytechnic,, Barods . Cien 120 120 34
{Ur—1957 - Mech. - 150 116 115
Elec, 90 78 104
360 314 253
136 Faculty of Technology and Engineering, M.S. Uni- - Text. Tech. 30 34 . 28
versity, Baroda Text. Chem. 30 22 29
WU)-1949 Refn, & Air
.- Conditioding 30 . 3
9o 56 6o
£37 Bhailbhai and Bhikhabhai Polytechaic, Vallabhai-  Civil 60 6o 22
vidye Nagar, Distt, Kaira Mech, 90 90 81
(P)—19s8 Elec, %0 90 56
240 240 159
138 T. F. Gandhidham Polytechnic, Adipur (Kutch) lﬁivii 40 I 32
(P)—1955 ech. q0 33 .
Elec. k40 16 .
120 6o 32
139 146 124

. L. M, Collcge of Pharmacy, Ahmedabad . Pharm, 160

(P)—1947

[
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Madkya Pradesh . )

140 Government Polytechnic (Central Techrucal Insutute)x Crvi} Eso Fa3 13

BT 106 Hlec 50 23 7

I - CC- 50 23 7

s, o Text, Tech. 10 I9 9

- 160 88 33

Post Diploma
Structural

. Engineering 15 . ..

141 G. T. Government Polytechnic, Jaora . . Civil 60 IT 25
. {8.G.y—1955 Mech, 30 10 17
Elec. 30 9 18

120 ‘30 60

142 Government Polytechnic, Iabalpur . . Civil 6o 56 10
{8.G.)—1955 . Mecp, 60 59 7

Elec. 60 59 4

180 17 21

143 Governmeat Polytechnic, Khandwa . . .. Civil. 6o 'zo 8
{5.G.y—15960 Mech. 30 10 5

Elec. 30 II 3

120 41 16

144 Government Polytechnic, Nowgong e . Civil 40 40 39
(S5.G.y—1662 \ Mech, 40 27 6

. Elee, 40 27 6

120 94 SI

145 Kirodimal Government Polytechnic, Raigarh . Civil 40 It 13
(S.G.)—1955 A Mech, 40 b §'¢ 6

Elec, 40 10 5

120 32 24

146 Government Polytechnic, ‘Ujjain . v UGivil: 40 I g
(5.G.)—1955% - 41 Mech, 40 II 6

- ‘Bleg.: 40 Iz 6

v - Auto:Engg.

_ (Post Dip.) 12 12 17

i 132 45 37

147 S. V. Government Polytechmc. Bhopal . Civil 75 40 23
(S G.)—1953 - Mech, 75 40 .29 .

Elec. .. 70 25 ‘10

Pharm. 30 13 12

. 250 18 74

148 Government Polytcchmc, Durg. . . . Civil 40 16 3
(5.G.)—1962 Mech. 40 25 4

Elec. ‘40 ¢ 24 2

Meta. 30 3 4 3

. 150 76 ¢
149 Polytechnic, Seoni . . . . . Civil 60 11 12
(P)—1964 Mech. 30 .- .

Elec. 30 " .o

120 It 12
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150 Polytechnic Institute, Ashck Nagar . Civil 6o II 12,
(")—1964 4 Mech. 10 . we’
. Elec. 30 .e -
120 1 12
151 Government Polytechnic, Chindwara . . . Civil 20 3 * *No_Examination
(5.G.}—1958 Mech. 20 .. 7 .. held for final diploma
. Blee, 20 9 .
6o 19 .-
152 Government Mining Polytechnic, Shahdol- - . Mech, 30 13 7
(8.(z.)—1x960 Elec, ‘30 10 4
. 10 10 6
70 33 17
153 Samrat Ashok Techuological Institute, (Polytechnic Civil 23 7 o
Section) Vidisha Mech. 23 6 3
{Py—1956 Elec. 4 6 1
' 50 19 13
. (@) Diploma (Full-time)
Polytechnic, Indore . . Civil 8o 26 1I
t5) Sty Ve Pyt Tdore - Gl N
. ) Elec, 40 b (-] F9.
o 200 62 36
‘ () Diploma (Part-time)
T - Civil 20 ve -t ;o me
- Mech. 50 - 5
Elec. 50 ‘e 6
o 120 . I-I-
i . . . Civil 20 6 13 .
155 Po(llg;_c_c.l-;xgxgzz, Balaghat : Mot 20 & 3 .
- . Elec. 20 5 I
60 17 20
156 Dhamtari Polytechnic, Dhamtari (Rudri) . Civil, 30 14 6. '
. . Mech, 15 1z 3
(Py—396z . Elec.. 15 8 3 oot
6o 35 12
' 157 Polytechnic, Harda . . .o . lc\:digcl:ll:. zz;) 3:19 83
(P)—1962 ' S Elec:” .. ° 30 25 .
60 85 IX
i Imt;‘t:ute Khurai-Distt, Sagar— = Civil 30 29 17
158 Pogt;_c};gg:z itute, s Mech; 3 28 7 s
) Elcq 30 3 e
) ) 90 44 20"
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1 POIytcchmc Damch + Civil 18 2
5 3 Mech: 19 H
Elec, 11] 4
48 31
150 J. N, Polytechnic, Sanawd West Nimar « Civil 7 7
Mech, 9 3
Elec. 7 2
23 12
161 Govemmcnt Polytcchnlc, Aurangabad » Civil 33 6
Mech. 33 17
Elec. 33 6
99 39
162 Government Polytechnic; Poona - Civil 122 33
(5.G)—1957 Mech, 102 8o
Elec, 62 12
Met. 32 Iz
Elec, Comp, - 22 e
340 137
163 Government Polytechnic, Amravati Civil 34 4
(8.G.)—1955 Mech. 38 23
Elec. 38 18
Phirm. 70 IX
‘ 180 56
164 Government Polytechnic, Bombay Civil .. 123 32
6 SO To60 ’ Mech. - >
- Elec. .
123 32
165 Government Polytcchmc, Dhuiia Civil _ar ‘1§
(5.G.)—1954 Mech. 21 21
Elec. 20 9
62 45
166 Government Polytechnic, Jalgaon Civil. 60 22
(8.G.)—1960 Mech, 60 22
Elec. 6o 22
i Phar . 60 20
240 86
‘. ' 1
167 Government Polytechnic, Karad . s Civil . 16 kT
(5.G.}—1957 * Mech. 16 19
. Elec. 15 22
Pharm 43 15
90 59
168 Government Polytechnic, Kolhapur ) Civil at 7
(5.G.)—1961 Mech, 21 12
Elec. 20 13
- - - 62 3z
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169 Government Polytechnic, Ratnagii . - - Civil " 6o 8 7
(8.G.)—1961 Mech, 60 7 19
. Elec, 6o 6 .
180 21 26
170 Government Polytechnic, Khamgaon - - + Civil 6o 25 10
{5.G.)—1961 Mech. 60 24 10
Elec. 60 24 9
180 73 29
17t P. L. Government Polytechnic, Latur- v Civil 60 19 12
(5.G.)—I955 Mech, 6o 18 4
120 37 16
172 Government Polytechnic, Naépur . . Civil 20 58 20
(8.G.)—1014 Mech. 40 34 15
Elec. . 40 34 13
Meta, - 30 26 6
Min.- . . 20 18 10
Auto. (Post
Dip.} I35 13 . X
e e 218 183 64
173 Government Polytechnic, Sholapur +  Civil 6o 39 12
{5.G.)—1956 Mech. 60 38 30
Elec. 6o 38 15
180 115 57
174 Government Polytechnie, Nanded . + Civil 60 23 b3 |
.G.)—196 Mech, 30 . .
(8-G-)—1954 Elec. ' X 30 ‘e
' 120 23 1T
175 Government Polytechuic, Yeotmal - - - Civi 120 41 1
(5.G.)—1964
- (@) Diploma (Full-time)
inti 0 Bomba . « Letter Press 35 37 26 3-Year courses
176 S°h‘(’§_'(§,§3’,‘;’é;“" Techuology, Y _ Lithography 15 17 22
50 54 48
- ]
' (3) Diploma {Part-time) '
Letter Press 35 39 F14 4-Year courses
Lithography 15 18 17
50 57 3T
177 Governnant [nstitute of L:sther Technology,} Leathet Tech. 10 F12 5
. Bandra East: Bombay.
(8.G.)—1939 ‘
178 K. I. Ssnaiya Polytechnic, Bombay - =+ ﬁ';’;;‘,‘ fgf 6635 oo
(P)—1963 - - - - - Elec. 6o 63 Io
180 180

oy
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Bhagubhai Mafatlal Polytechnic, Ville Parle, Civil 60 68 15
1 Shﬂomb:g? ’ " Mech. 6o 58 50
(P)—1963 Elec. 60 67 28
180 203 93
180 Sir Cusrow Wadia Institute of Technology, Civil 6o 61 19
Poona glech. 60 gr 20
—1938 lec. 60 b { 41
(P)—=103 Electronics &
Radio 30 30 35
210 213 118
181 M. H. Saboo Siddik Polytechmc, Bombay . . Civil . . 40 42 6
(P)—1936 - . . . Mech.. . 40 41 15
Elec, . . 40 41 19
120 124 20
182 Victoriz Jubilee Technical Institute, Bombay . « Civil . - 60 72 19
{(P)—1887 . . . . . . . « Mech.. . 6o 61 49
Elec. . . 60 61 39
Text. Tech. . 40 10 20°
Text, Chem. 40 10 35
260 204 161
183 Walchand College ofEngmecnng, Sangh. . . Civil. . ., 60 25 13
(P—1947 . o . . Mech.. . [ 24 26
Elec. . . 6o 24 13
180 73 52 “
184 St. Xaviers Technical Insutute, Bomb}ly- . » Electronics .
(P)—!937 . . . - &Radio
Engg. . . 6o 72 66
Sound. . 40 25 &
100 79

Andhra Pradesh

185 Government Polytechpic, Hyderabad-

(5.G.}—1922

SOUTHERN REGION

(a) Diploma (Full-time) 3-Year courses

. Civil .
. Mech, .
Blee; .

_Elac. Cqmn.

(b) D:'éloma (Full-time) 2-Year courses

Civil .
'Mech, .
'Elec.
Auto, .
Pharm.}

70

. 38 .
. 40

- 50 .
30 41 .
30 169 .

6o 7 ‘e
75 40 .
75 33 ve
30 - 40, . .
30 20 ..
290 150 .

Dueto Telangana
agitation no out-
turn figures.

Due to Telangane agi-
“tation no out-turn
figures.y |
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(c) Diploma (Part-time) 4-Year courses.
Mech.. . 40 41 Due to Telangana agi-
Elec, . . 40 46 . tation no oufl-turn
figures,
8o 87 .
(a) Diploma (Full-tim:z) 3-Year courses
186 Andhra polytechngc, Rekinada . . . Elec. Comn. 30 30 16
(5.G)—1946 (b) Diploma (Full-time)2-Year courses
Civil . . 40 4 26
Mech. . . 70 74 43
Elec. . . 70 12 23
Auto. . .-, 30 31 24
210 121 116
(c) Diploma (Part-time) 4-Year Course
Mech., . 20 . .. Information notsupp-
Elec, . . 20 . . lied.
40 .
(a) Diploma (Full-time)?
technic, Vije wadn . Civil. . . 6o 37 24
187 g“(";")“_“};'r de_ 16 VIS v .. Mech.. . 60 69 40
Eiee, . . 60 70 29
Meta, . . . 21 12
’ 180 197 105
(b} Diploma (Part-time) |
Civil. . . 20 - .
Mech. . . 20 13 3
Elec, . . 20| 20] 6l
T 6o 33 9
3 -
188 GovemmentPontechnic,WﬂmnBﬂ . Civil. . . 6o 17 +« No out-turn due to
. . . . . Mech. . . 6o 38 Telangana agitation
(8. G.)—1955 Blec. . . 60 29 .-
180 84 .o
t Polytechnic, V:shakapatnam . Civil . . 6o 20 18
189 %ov&m)_m:gﬁo yt . - . Mech. . . 6o 50 36
Elec, . . 60 50 30 3-Year courses
Meta, . . 30 30 10
Sandwich .
‘inMech. . 30 30 - 10 4-Year courses
Pharm. . 30 30 19 2-Year courscs
270 ...2I0 123
. Civil . . 40 2 .. 'No out-turnfigures
190 ((.‘rsoxrém)_z:s;Polyfechmf ’ Mnhboobnagar . Mech. . . 40 12 duc to Telangana
Elec, . . 40 13 e agitation.

120 28
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191 S.V.Government Polytechmc,Tn'upau . Civil . .| 6¢ i) i3
(8.G.)r—1957 . . Mech. . . 6o 17 5
Elec. . 60 32 36
Pharm. 30 30| 18
210 g0 71
192 Government Polytechnlc, Proddatur . . Civil . . 40 I 29
(8.G.)—1959 . . . . . Mech. . . O 9 25
Elec, . . 40 - 18
120 35 72
193 Government Polytechmc,Nazamabad . . Civil. . . 40 I . No out-turn figurec
(8.G.)—1959 . . . . . Mech.. . 40 6 .e due to Telangana
Elec, . . 40 12 agitation,
120 19 .
194 Goverament Polytechmc, Annntapur . . Civil. . . 40 3 7
(8.G.)—1960 . . e e Mech.. .| 40 20 5
Blec. . . 40 3 5
120 31 17
195 M.B.T.S. GovtrnmentPolytechmc, Guntur. Civil; . . 40 9 II
(5.G.)—1960 . . Mech.. . 40 36 [
Elec, . . 40 a7 17
Text, Tech, . 30 19 8
150 101 45
196 Government Polytcchmc, Nellorhz . Civil. . 40 3 32
(8.G.y—1960 . . . . Mech. . . 40 38 40
Elec. . . 40 22 25
I20 63 97
197 E.S.C. Govemment Polytechmc Nandyal . Civil, . = . 40 . 17
(S. Gy —1960 ’ . . Mech. . 40 18 14
Elec, . . 40 19 5
120 37 16
198 Govemmentl’olytechmc Srﬂ:akulam . . Civil. . . 40 1 23
(S.G)—1961 . . . e Mech., . 40 20 14
Elec. . 40 6 12
120 27 49 '
199 Government Ceramic Institure, Gudur . Ceram, Tech. 21 5 15
(8. G. —1954
200 Government Polytechnic (Premusly Govt. Mnmng Civil, . . 40 b 18)
Institute), Gudur. . Mech. . . 40 18 37
(8.G.)—1957. . —_— . . Eiec. . , 40 5 7
120 T 24 59
201 Government Mining Institute, Kothagudem Min, Engg. . 20 [ v+ NO out-tum figures

8. G.)—1957

due to ‘Telangand
igitation,
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202 Jawaharla]l Nehru POIYICChmc. Hyderabad Civil. . . 6o 44 .. No out-turn figures
(Pr—1957 - . . Mech. . 6o 43 .. due to Telangane agi-
Elec. . 6o 4I .. tation.
180 128 .
203 ShriM. V.M. Polytechmc, Tﬂnuku . . Civil, . . 60 47 45
(P>—1958 . . . . Mech. . . 6o 62 42
Elec, . . 6q 77 42
180 186 X129
204 Krishnadevaraya Polytcchmc,Wanapmhy . Cvil . 40 63 No ount-turn figures
Pr—1959 . . . Mech. . 40 64 due to Tellngl.nl
Elec. Comm. 40 40 agitation.
Practice, . 40% 34 . sa=—Year course,
160 221 .
A
Kerala
(&) Diploma (Full-time) € _":
205 Kerala Government Polytcchmc, Cahcut—sj Civil:-. 90 o By
5. G,)—1946 . . . Mech. . . 75 40 L43 ;
Elec, . . L 40 29 'Za’"
Chem.. . 30 29 24 4.
270 182 118 .

206 Mahareja's Technological Insntute, Trichur .

8.G.)—1946 . . . .

3207 Government Polytechnic,

Kelampassery
. 8

. G)—1951 . . . . .

(b) Diploma(Part-time) 4-Year Courtes

Civil .
Mech. .
Elec. .

B v

(a) Diploma (Full-time):

Civil .
Mech.
Elec, -.

(b) Diploma (Part—ttme) 4—Year ooum-

Civil .
Mech, .
Elec, .

.

{a) Diploma (Ml-tf me)

Clvil
Mech. .
Elec, .
Auto, .-
Chem.
Operators.

. 8 II
. 5 7
. 8 6
. 21 Lo B4
60 g2 ]
6o 33 34
+ 6o- " 33 . as
180 o8 67
b F T
20 ° '3 4
20 13 L3
20 5 5
6o 3T 14
6o 43 .ar
90 a6 a4
6o 53 35
30 30 19
30 20 1
270 182 xI0
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a—

208

210

211

212

213

214

215

216

217

Government Polytechmc, Canannore .
(8. G.)—1958 . . .

Central Polytechnic, Trivendrum-13 .
(8.G.)—1958 . . e e

Sree Rem Polytechnice, Valapad . . .
(8.G.)—1958 . . . . .

Government Polytechnic, Kottayam. .
{S.G.)—1960 . . . . .

Government Polytechnic, Perinthalmanna PR

(S. G.y—1961

Instituteof T:mlechhnology,Tnvandrum .
(5.G.)—1538 . .

Government School of Printing Technology,
Shoranur-2 (5.G.)—1967 . . .

Thiagaraja Polytechmc Alagappanagar
(Py—1956 ’

Sree Narzyana Polytechnic, Kottiyam, Quilon .
(Py—1957 . . . . .

NSS Polytechnic, Pandalam , . -
(P)~1958 . . . . . . .

(b) Dt:ploma (Part-time) 4-Year course.

Civil . . 20 16 10
Mech. . . 20 16 13
Elec. . . 20 16 5
60 48 28
. Civil ., . 6o 30
Mech. . 8o 50
Elec, . 40 23
Text. Tech. . 30 30
210 133 .
Civil. . . 6o 34 10
Mech. . . go 55 18
Elec. . . 40 24 1z
180 113 40
Civil . 60 46 41
Mech.. . 30 25 29
Elec, . . 30 25 31
120 96 101
Civil . . 60 sc 26
Mech, . 30 23 33
Elec. . . 30 23 18
120 96 77
Civil, . . 60 s 19
Mech. . . 30 23 29
Elec. . . 30 23 I5
120 96 63
Text, Tech.Y 30 30 23
ILctteers. 10 30 .e
Civii. . 6o 48 42
Mech, . . 8o 64 65
Blec] . 40 32 38
180 144 145
Civil. . . 60 48 21
Mech.. . 8o 61 | 32
Blee, . . 40 35 33
180 144 86
Civil, . . 60 60 31
Mech. . . 8o 48 42
Ejec. . 40 36 27

180 144 100

Quir-turn figures
not supplied.

b ——
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! 2 3 4 [ 6 7
218 Carmel Polytechnic, Alleppey . . . Civil, , . 6o 48 34
Mech.. . 80 64 60
{P)—1958 Elec. . . 40 32 30
180 144 124
219 S.N. Polytechnic, $. N. Nagar Kanhangaud,P 0., *Mech. . .. 30 16 *Not approved by
Dist, Cﬂnannore . . Auto. . . 30 29 .. Government of India.
(Py—r966 . . . . . . .
3o 59 16
220 Seethi Sahib Memorial Polytechnic, Tirur. . Civil . . 40 25 21
Mech. . . 40 25 40
(Py—1962 . . . . . » Elec. . . 40 26 30
) 120 76 91
Tamil Nadu
221 Government Polytéchnic, Coimbatore . . Civil. . . 60 74 12
. Mech.. - 6o 75 56
(8.G.)~1945 - . . . . Elec, . - 6o 75 40
180 224 108
(@) Diploma (Full-time)
222 Central Polytechnic, Madras—20 . . . Civil, . . 6o 6o 12
Mech, . . 90 160 150
(5.G.)—1946 . . . . . Elec, . . 90 100 21
240 320 183
(b) Diploma (Part-time) 3-Year course.
Civil. . . 20 40 .
Mech. . 40 40 4
Elee, . 40 40 I .
Sandwich in 42 42 31 4-Year cours®
) 142 162 36
() Post Dipioma (Part-time)
Ref.& Air .
Coditioning .. 50 32
Meta. . . .. 20 .. 2-Years course.
Tool Design 20 -
Town and
Country Plan- .
ning. _ e 20 18 r-Year course,
.. 110 50
(a) Diploma (Full-time) 3-Year courses.
i i i. . . Civil . . 0 67 7
223 Tamil Nadu Polytechnic, Madurai e . 7 . 6
(5.G)—1949 . . . . . Blee, . . - 70 66 37
199 3108
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4 2 3 4 5 7
{b) Post-Diploma I 1/2 years course
Auto, . . 20 15
(c) Diploma (Part-time} 4-Year courses
Civil . . 20 19
Mech.. . 20 9
Elee, . . 20 7
Sandwich in
Mech. . . £0 e 18
180 45 18
224 TInstitute of Textile Technology,Madms-zo . »  Text, Tech. . 30 23 9
(8. G.)=19685 . . . .
2383 Government Polytechnic, Nagercoil . . . Civil. . . 6o 24 21
Mech. . . 60 28 as
(8. G195 . . . . Elec.” . . 60 24 27
110 76 83
226 Governmentpolytechnicvellore . . 7 Civil . . 6o 27 18
Mech . . 3] 27 42
(5.G.)—1939 . . . N . . Elec” . 6o 27 37
180 8r 97
227 Government Polytechnic, Thuvakudi Tiruchirapalli . Civil, . . 40 40 12
Mech. . . 40 40 26
{8.G.y—1963 . . . . . . . Elec. . . 40 40 20
120 120 58
228 Government Polytechnie, Tuticorin—3. . . . Civil, . . 40 10 Second VeAr coursés
Mech. . . 40 20 . were conducted only
5.G.)—1962 . . . . . Elea,! . . 40 13 . in 1968-69,.
120 43
229 Ynstitute of Leather Technology, Madras . . Leath.
(5.G.)—1917 . . . . - + ‘Fech. . 15 19 8
(a) Diploma(Full-time)3-Year course.
230 Regional School of Printing, Madras, . . « Letter, ¢ %
Press, . . 30 26 14
(5.G)y—1955 . . . . " . . " Litho. . 30 27 g
' 60 53 23
(b) Digloma (Pari-time) 5-Year course
Letter Press, 35 17 13
231 Institute of Chemicel Technology, Medras. . . Chem.Tech¥ [~ ° 6o 61 41
(S. G.)—1963 R
233 Muthiah Polytechnic, Annamaleinagar . . . Civil, . . 40 36 8
Mech, . . 40 37 26
{(U)—1958 . . . . . . + Blee, . . 40 36 19
120 109 53
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233 P.T. Leechengalvarayachkm 'I‘cchmcal Insutute Civil . 6o 6o 23
chery,Mudras . Mech. . 60 70 57
Y1906 . . . . . « Elec 6o 70 38
180 200 IT4
234 P3G Polytechic, Colmbatore-4 « +« « « Meh.. . 45 80 62
(Pr—1926 - . . . « Blec. . 45 8o 26
go 160 88
Post Diploma
Prodn. Engg. . 6 9
Industrial Engg. - 6 s
12 14
235 Ramakrishan Mission Technical Institue, Medras. « Mech,. - 40 40 44
. Auto (Post
(Py—192% . . . . . . . + Diploma) 10 15 IT
50 55 ss
236 Scshasayee Institute of chhnolo@,Tiruchimpnlli. . Civil. . . 60 65 28
Mech. R 6o 64 50
(P)—1952 . . . e . . . . Elec. . . 6o 64 48
180 103 I23
237 Alagappa Polytechnic, Karaikudi-4. . . « Civil, . . 6o 25 5
Mech.. . 60 25 23
(P)—1955 . . . . . . . * Elec.y. 6o 28 20
180 75 48
238 Annamalai Polytechnic, Chettinad . . . . Civil. . . 6o It g
Mech. . . 60 45 34
(Py—1956 . . . . . . . » Elecn, 60 43 3o
180 99 69
239 Murugsppa ChemarMemonalPolytcchmc, Avadl Civil. . . 60 6o 9
Maedras-54 - . Mech.. . 6o 6o 52
P)—1987 . . . . . . . + Eled, . . ] 60 53
180 180 114
a:h.im th Pol Chnic Pollldﬂ . » . - Civil. . N 60 78 16
240 N uthu Polyte ' Mech. » . 6o 78 33
(P)=I1957 . . . . . . . e« BElec, . . 6o 77 48
180 223 97
i ikar echnic, Nagapattinem . . Civil . . 6o .- 5.
241 Valivelam Desikar Polyt >, Nagap m Nech.. ; o i ¥
(P)—1958 . . . . . . . . Elec. . 6o 56 48
180 I3 99
nich: adnr PoI eCnhlc Vlru- Civil 6o 9 53
242 d‘ﬁu",‘.’;igﬁ‘,m aganelI nmyN n ’ Mech. . . 60 15 or
(P)—1958'- . . . . . . « Elee, . . 60 Io 72
180 . 34 216




144

I 2 3 4 5 6 7
sankarlusumte ofPolytechnxc,Sankarnagar Talmyu- Civil. . . 6o 32 16
Mech. . . 60 32 43
(P)—Igss . . . . . . Elec, . . 60 32 a3
180 96 92
Thiagarajar Polytechnic, Salem=—s. . . . Civil . 40 48 16
Mech. . . 40 48 37
(P)—1958 . . . . . . . + Elec.” . 40 48 35
Text, Tech. . 40 48 28
160 192 116
Bhaktavatsalam Polytechnic, Kanche¢purem . . Civil. . . 40 25 14
Mech. . . 40 24 2
(P}—1959 . . . . . . . Elec. . 40 24 21
' 120 73 62
246 Rajagopal Polytechnic, Guidiyatham . . . Civil, . . 40 15 20
Mech. . . 40 16 33
(Pr—1g60 . . . . . . . . Elec . . 40 15 18
120 46 7,
247 Srinivasa Subbaraya Polytechmc, Puttur (Su-kah) Civil. . . 6o 46 45
Tanjore Dist. . . - Mech.. 30 34 38
(P)—1960 . . . . . . . Elec. . . 30 30 20
120 110 103
248 Coimbatore Institute of Technology Sandwzch Poly- - e .- . ‘e ..
technic, Coimbatore. . . . . Sandwich in 60 49 24 4-Year courses. -
(Py—1961 . . . . . . . « Mech.
P.A.C. RamassunyRa;a Polytechmc, Ra;apalayam Civil. . " 40 30 7
(P)—1963 . . Mech.. 40 29 36
Elec. . 40 29 24
Text, Tech. . 30 33 24
150 121 or
Mysore
250 S.J. Polytechnic, Bangulore-1. . . . . Civil . 65 s8 43
) Mech.. . 135 168 156
(S.G)>—1943 . . . . . . . Elec. . . 65 66 6o
Radio. . 40 33 22
Sound . . 22 8
Ceramics . is s
. Printing. . . 20 10
Sapitary. . 20 20 .
325 432 306
251 Karnataka Polytechnic, Mangalore . . . . Civil . 60 22 12
Mech. . - 40 54 47
(8.G.)—1946 . - . . . . . Elec, . 6o 54 20
Auto, , . 20 21 14
180 151 03
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252 Government Polytechnic Bellary . . . . Civil . . 60 . 16
Mech. . . 30 31 .26
(8. G.y—1948 . . . . » Elee, . . 30 . 26 46
Tailoring . . 1z 6
120 57 1]
S$mt.L.V. Polytechnic, Hassen . . . . Civil . . 6o .
253 Sm o " Mech.. 60 18 5
(8. G.)—1949 . . . Elec. 60 20 33
180 38 57
254 D.R.R. Polytechnic, Davanagere . . . . Civil . 6o 9 25
54 v ’ 8 Mech.. . 60 30 35
(8.G.)—r949 . . . . . . Elec. . | 6o 27 34
Sec. Practice 40 40 .
220 106 94
255 Government Polytechnic, Chintamani . . . Civil. . . 40 . 4
Mech. . . 40 28 I8
(8.G.)—1950 . . . . . Elec. . . 40 21 10
120 49 32
256 C.P. C. Polytechnic, Mysore. . . . Civil. . 6o 12 19
Mech. . . 60 30 4T
(5.G.)—1954 . . . . . . . Elec. . . 6o 30 42
Auto. . . 40 40 22
Sec, Practice, 40 40 ..
260 152 124
257 Government Polytechnic, Gulbarga .« . Civil.. . 60 . 16
Mech.. . 6o 18 31
(5.G.)— . . . . . . . Elec. . . 6o 12 II
- 180 30 58
258 Government Polytechnic, Tumkur , o Civil . . 40 . 9
Mech.. | . 40 34 14
(5. G.—1958 . . . . . Elec. ‘. 40 34 19
120 68 42
259 Government Polytechnic, Chapnapatna . . Civil. . . 40 .. 16
Mech. . . 40 21
(8. G.)—1958 . . . . . . Elec. . . 40 .. 18
120 24 55
260 Government Polytechnic, Karwar . . . Civily. . 40 .- 13
Mech, . . 40 5 19
(8.G.)y—1958 . . . . . Elec, . 40 . 20
120 5 61
261 D. A, G, Government Polytechnic, Chick magalur -« Civil 40 by I
Mech, . 40 19 Ix
(8.G)—1958 - . . . . . + Elec . - 40 6 is
120 26 37
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a63 Government Polytechnic, Belgaum + - . - Civil - . 40 20 23
Mech, - . 40 30 33
(5.G.)—1958 - . . . . . + Elec. Lt 40 30 36
Sec. Practice 40 30 .
160 110 92
. N .. 1 1?1
a63 Government Polytechnic, Bidar - . . Civil - . 40 10 4
| Mech., - . 40 10 iz
(5. G)—1p60 - - . . - . - Elee. - . 40 To) 7
120 30 a3
264 Government Polytechnic, Krishparajapet - » Civil - . 49 .. 18
Mech. - - 40 2 I8
(8. G)—x960 3} - . . - . . + EBlec, . 40 8 25
120 10 59
26¢ Government Polytechnic, Kushalnagar, Coorg - Civil, - . 40 . 10
' Mech. - . 40 2 a3
(8. G.})—196r - . . . . . « Elec. - - 40 13 33
120 15 7I
266 Government Polytechnic, Raichur - . . - Civil - 40 .- 6
Mech, - - 40 12 19
(8.G)=1961 - - - - . . . Elec. - . 40 19
° 120 12 44
267 Government Polytechnic, Bijapur - . « Civil - . 40 .. 25
Mech, - . 40 7 14
{(3.G.)—I963 = . . . . . * Elec.? - . 40 22 - 22
: 120 29 61
263 S.W.J. Technalogicll Inmtute, Bangalore‘ = - Tex.Tech[ 40 40 29
(5.G)—r1938 - ..
a6y School for Mines, Coramnndal,KolarGold erld - Miny 50 20 6
(3. G.)—19% <~ -
a7e B. V. Bhoomraddi College of Bngg.&chhnology Civil. - . 60 v 22
Hubli(P)~—1946 - Mech, . 60 17 32
Elec, - . 6o 16 39
180 33 93
271 Nationaj Institute of Engineering, Mysore (P)—1964 - Civil. - - 60 T
272 S.J. Polytechnic, Bhadravati (P)—1950 - . Civil. - . 60 . N
Mech. - . 60 36 36
Elec. . - 60 33 26
. Meta, - - 3o 29 3 4
210 98! K] 83
273 K.H.Kabbur In.-.tmucof Engmeenng, Dharwar Civil. - ‘60 . 63!
@)-1956 - Mech. - - 6o : '
Elec, - - 60 o

63
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274 M., E. L. Polytechnic, Bangalore (P)—1958 Civil. - 6o .. 5
Mech. - 60 45 28

Elec, - 60 45 31

180 9o 64

275 Acharys Pathaasa Polytechnic, Bangatore (P)—1958 Civil. - 40 5 17
Mech, - 40 33, 39

Blec) - 40 32 24

120 70 80
296 B.V.V. Sangha’s Polytechnic, Bagalkot- (P) 1958 ! Civil - 40 2 14
Mech, - 40 14 18
Elec.¥ - 40 4 20

120 20 52

Pendicherry

277 Motilai Nehra Polytechnic, Pondicherry-3 » Civil - 60 20 14
(S. G.y—1963 - . . - . Mech. - 40 15 23
Elec, 40 I3 15

140 48 52
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TAanLR®II

s Name ©f State Ficld of Study Sanctioned  Actugl Out-turn
No. (Number of Institutions) Admission Admission
- Capacity made
L 2 3 4 ] 6
(A) No:thern Region
f Iki . . - Civil . . . . 150 141 62
(i) Dc(3; Mech. . . . . . 330 231 227
Elec, - . . . » - 210 177 123
Pharm, . . . . . 66 66
Electronics - . . . e 28 3s
Auto, . "o 30 16
Commercial . . - . . . .
Practice . . . . . o 60 .
906 733 463
i i Pradesh - . + Civil . - " g0 84 I
(if) Hlmacélza}l ra Modh, : ; : ; ; 106 15 _4_'9
Elec, - . . . . 105 45 67
300 124 I17
fii & Kashmiz . - Civil 5. . . . . 75 Il
(iii) Jammu (2)3 Mech, . . . . . 45 10 ;3
Elec, . . : : : 45 Io 29
. Auto (Post Dip,) 15 is 9
180 46 101
iv) Punjab - Civil . . . . - 420 157 * 168
(iv) (JI o Mech, . . . - . 525 201 366
Elec, . - . . . 525 284 438
Text, Tech, . . . . 30 32 19
Leath, Tech, . 25 13 Io
Sandwich course
in Mech, Engg. - . . 30 . .
Auto, (Post Dip.) . . 30 13 17
* 1585 700 1018
v) Chandigarh - - . - Civil - . - . . 75 33 29
w D Mech, - o+ - - 90 i . B1
Elec, . . . - . 45 a3 44
210 114 154
‘vi) Haryana . - . - Civil . . . . 420 237 124
n Mech, - . . . . 465 271 217
Elec, . . - . - 230 194 208
Auto . . . . . 30 23 19
: 1245 725 568
{(vii) Rajasthan . . . - Civil - . . . . 300 127 4
(6) Mech, . . . . - 420 174 222
Elec, . . . . . 420 156 177
Min, . . . . 20 .- [
Electronics -« . . . . 3 .
Auto . E 8
1160 468 498
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T 2 3 4 L] 6
' s

(viii' Uttar Pradesh . Civil Ce 1530 898 687
(35} Mech, . e . . 2195 1669 1379
R Elec, DI . . 2195 4 ;:9 1166

Auto, - . . . 30 30 23
Text, Tech, . . - . 2c fz1 N1z
Tech, Chem, . - . 10 1 4

Arch, Asstt, ship - 25 23 11

Ref, A:r-condmonmg . - . 10 9 .-

Leath, T . . 6o 44 14

Prtg Tech . . So 78 - 39

er & Pulp Tech Lt . 90 40 54
ndustrial Elee, (Post Dip. J . 10 10 ..

Amo (Pm: Dip.)- . . 40 26 13

6205 4577 336

(%) Eastern Region |

(ix) Assam . ' - . . Civil . C - . 475 156 192
(6) Mech. . . . . - 180 52 6o

Elec, . . . - . 150 3€ 3t

Chem. . . - . 15 30 8

820 274 291
(x) Bihar . . . . . Civil . . . . - 640 614 . 432
(1) Mech, S 343 321 185
Enl&cc. . - . . - 270 274 154
in. . 40 40 32

Text, Tech . . - . 30 28 11
Ceram, Tech. - . . . 15 14 —4

1340 1291 818
(xi) Manipur . . . . . Civil . . . 30 3o T3
{n [ Mech, S 18 15 .

BElec. . . - 1y 15 ..
6o 6o 13
(xii) Orissa . . . . - Ciril - . . . 360 32 54
(6) Mech, R 199 75 71
Elec., S . . . 195 78 189
Min, . . . . 20 22 2
Meta, . . - . 15 Kzo 10
Chem, . -a . . 15 20 9
R 800 247 378
¢xiii} Tripurg . L . - Clvil . - . - - 30 2 .
(n Mech. - . - . - . 15 2 ..

Blec. . . . . 15 2 .

5 &

(xiv) West Bengal - - . . . Civil Tooe T - - - 1180 302 83s
f27) Mech. . . . 1765 906 1789
Elec. . . . . Sos 470 617
Radio . . 30 32 19
Mech, & Elec. (combmed) . . 370 133 322
Printing . . 8o 100 43
Lmth Tech, . . - 30 26 ..
Auto . . . 30 3 17
4390 2059 3642
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- 2 4 b}
7C) Westsrm Region
o Goe - - . - Civil . . . . 40 2t .
(I) Mech- . . . 40 a1 19
Blec . . . 40 a1 2
120 63 21
txvid Gujarat - . - Civil . . . 830 302 211
o Mech . . . . 940 &717 618
Elec . - . . 820 485 21
Radic . - . . 20 30 19
Auto S 10 58 38
Meta . . . . . 30 7 22
Text Tech - . . . 90 8o G4
Text Chem - - . 45 34 435
Pharm . - . - 160 146 124
Sound . . - . - 20 21 7
Chem . . . - 3o 30
Const & Structur . - . 20 I
Ref & Air Conditioning . . 30 . 3
308¢ 1871 1676
(xvii) Madhya Pradesh . Civil . . . . 883 389 287
(21) Mech. . . - . 793 387 ‘140
Elec., . . 739 293 91
Min, . . . 10 10 6
Meta, . . . 30 Ix 3
Auto, . . . . b 12 17
Pharm. . . . 3o 13 12
Text, Tech, . . . 10 19 o
Fine Arts . . 25 hs. 4 7
2532 1119 542
(viif) Maharashtre | . . Civil . . . . 1350 974 297
24) Mech, . . . . . 1150 730 453
Flec. . . . . . 1050 668 298
Tele-Comn, . . . . 110 124 101
Min. . . . . 20 18 10
Meta . . . 60 58 18
Auto, . . . 1% 13 .
Text. Tech. . . . . 40 10 20
Chem. . . . . 40 10 35
Arch, . . . . . 5] 45 v
“Town Planning . . . . 20 20 .
Pharm. . . . . . 180 173 46
Leath. Tech, | s e 15 20 7
Prig. . . . . 100 It 79
Sound . . . . 40 25 4
4250 2999 1368
(M) Southern Recion
i
(xix) ™ Andhra Pradesh . Civil . . . . . 880 5
(20) Mech, . . . . 998 62877 ;;g
Elec, , . . . . . 918 524 226
Elec, Comn. . . . . 30 10 16
ﬁl‘;‘l‘; . . . . . 20 1 -
N . . . . &0 1
Text, Tech. . . . 30 19 :g
Ceram Tech, . . . 21 5 15
gdhcta. Juoo . . . a1. 21
Commercial . . . » S0 37
Practice , . . . . 40 84 ::
3081 1753 249
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I 2 3 4 ] 6

(x) Kernla . . Civil . . . . s 830 616 298
(16) Mech, . . . 87% 596 486

Elec, . . 6os 426 328

Tele-Comn. . . . 30 .. 11
Auto. . . . . 60 59 35
(’:l‘hcxf. 'I(‘)ech . . . 60 6o 23
em. Operator . 90 69 54

Printing . 30 30 .
2580 1856 1235
(ed) Tamil Nadu . . Civil . 1150 841 334
(29) Mech. . . . 1407 1264 1153
Elec. . . 1215 1038 697
Auto. . . . 30 30 I
Text. Tech . . . 108 84 61
Leath Tech. . . . . 15 9 8
Prig, . . 95 70 36
Chem. QOperator . . 60 61 41
Prodn. Engg . . . . 12 14
Commercial Practice . . 55 36 6
Refrigeration . . . . .. so 32
Town & Country Planning . . . . 20 18

Meta . . . . 20 .
4135 3535 2411
(xxii} Mysorc Civil . . . . 1265 159 389
(z7) Mech. . . . 1205 705 714
Elec. . . 115% 501 614
Tele-Comn . . . - 40 33 22
Min. . . . . 20 15 16
Auto. . - - . 20 21 4
Text. Tech. . . . - 40 40 29
Prtg. . . . 20 10
Sound . . .. 22 8
Ceram, Tech. . . 15 5
Meta, . . . 30 20 ar

Commercial Practice . . . 60 6o .
3835 1620 1830
xxli) Pondichesry Civil . - - . So 20 14
¢ (1) i Mech., . . . 40 15 23
Blec. . . . - 40 13 15
140 48 53
. No, of Sanctioned Actual
Region Instity- Admission Admissions Out-turn
tions Capacity made

(») Northern Region . . . 66 11,881 7487 6,286
(b) Bastern Region : 55 7470 3,933 5,182
{¢) Western Region . . 63 9:987 6,062 3,607
(d) Southern Region . 93 13,971 8,812 6.477
GrAND TOTAL 277 43,309 26,204 25,552

[
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ANNEXURE 1
RURAL INSTITUTIONS

Sl Name of the Institution Field of Sanctioned  Actual OQut-turn Remarks
No. Study. admission  Admissions
capacity
I 2 3 4 5 6 7
t. Jamia Rural Institute, Jamianagar, New Civil & 30 31 i3 3-years course
Delhi, Rural
2. Vidya Bhavan Rural Institute, Udaipur. Civil & 30 37 21
Rural.
3. Balwant Vidyapeeth Rural Institute, Civil & 30 26 16
Bichpuri (Agra). Rural.
4. Rural Institute, Pipd (Wardha) (Maha- Civil & " 30 29 15
rashtraj, Rural.
5. Rural Institute, Amravati (Maharashtra).  Civil & 6o 30 40
Rural.
6. Shri Karmveer. Hire Rural Institute, Civil & 6o 12 68
Gargoti, Distt. Kolhapur. Rural. -
7. Shri Ramakrishna Missior Vidyalaya Civil & 50 19 39
Rural Institute, Coimbatore. Rurel.
8. Rural Institutd, Hanumannamatr, Dt. Civil & 40 15 9
Dharwar (Mysore). Rural.
9. Rural Institute, Thavanur (Kerla). Civil & 30 32 25

Totalj: 370 231 246
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ANNEXURE Il

GIRLS' POLYTECHNICS

3 4 5 6 7
NORTHERN REGION DELHI
I. Women’s Polytechnic, Kashmere Gate, Electronics 2 21 2z -
Delhi-6 (S.G.) 1962, ] 1 3-year course
Secretarial 25 30 9 2-yeat course
Practice
Interior 25 25" 9 3-year course
Decoration
Library 25 23 21 2-Year course
Science
Medical 25 15 10 2-year course
Laboratory
Technology
Commercial 25 29 18 3-year coursed
Art,
Arxchitectural 30 z9 21 Do
Asstt, ship.
180 172 109
Chandigarh
2. Government Polytechnic for Women, Commercial 30 =9 10
Chandigarh (5.G.) 1962. Practice &
Stenography.
Architectural 25 9 o
Asstt, ship.
Pharmscy 30 31 1z
Interior 30 II 6
Decoration
& Display.
Radio Engg. 30 10 5
& Electronics
Library Science 30 32 21
175 121 74
Haryana
3. Government Polytechnic for Women, Library Science 30 30 -
Ambala (S.G.) 1968
Pharmacy 30 27 —_
60 57 —_
Uttar Pradesh
4. Government Girls’ Polytechnic, Lucknow Electroms. 30 20 n 3-year course
(8.G.)-1963. s b
e0ography 30 234 1 2= course
: Secretarial, 4 e
Practice.
. Architecturn. 20 T 3
Asstt. ship,
3o 55 3t
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1 2 3 5 6 7
5. Women’s Polytechnic, Aligarh Muslim Electronics 20 3 6
University, Aligarh (U) 1966
Secretarian L20 9 -
Practice
Costume 20 6 13
Design ete.
Architecruralg = —_ 11 Esumated
- Asstt, ship, g
. 6o 18 30
EASTERN REGION
West Bengal
6. Women's Polytechnic, 21, Convent Road, Electriacal 30 23 13 3=y¥edr course
Calcuta- (3.G.) 1963. Communica-
tion
Architectural 30 12 ic
Asstt. ship
60 35 23
Orissa
7. Sk D. A. V. Polytechnic for Women, Tele-Comm- 15 6 9 3-year course
Roukela-4 (P) 1968 unjcation
Library 30 20 i8 2-Yyedar course
Science
Comm. 30 1z 4
practice
75 37 31
Assam
8. Girls' Polytechnic, P. O. Silpakhari, Civil Engg./ 30 15 3
Gavhati-3 (S.G.) 1964. " Draughtsman-
ship.
Secretarial 30 28 1 2-year cougse
Practice &
Stenography
60 40 4
WESTERN REGIUN
Gujarat
. Government Polytechnic for Girls, Secretarial 30 2 1
S Ahmedabad-18 (3.G.) 1964. * “Practice & 3 7 3-year coune
Stendgraphy
Electronics 30 26 8 o
& Radio 3-year course
Engg.
Architectural 30 20
B D& I 2-yeur coune
Asatt, ship.
90 78 26
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I 2 3 4 s 6 7
10. Govertment Girls' Polytechnle, Surat Sccretarial 30 10 13 2-year course
(5.G.) 1965, Practice. |
Architectural. 2 I 1
D’manship 3 4 4
& Se.tt.
ship -
Electronics 30 17 17 -year course
& Rad{ 3-y
Engg.
90 61 61
Madkya Pradesh -
11 Women's “olvtechnl:, Bhopal (S G)-1954 Melil:at 15 14 8 2-ye1- cou-se
Laborstory
Technology
Costume 18 18 6 - courss
Design & 3-year
Dress
Making
] Architectura s 3 1 3-year course
D’manship ‘
Secretarial 15 15 .7 - course
Practice & 3-year
S.enography
6o 49 23
SOUTHI RN RI GION
Andhra Pradesk
12. Kamla Nehru Girls' Polytechnle, Hy ers- Civil 30 as -— 3-year coutse
bad (S.G.) 1961
Elec. Comm 3-year course
Catering & 30 - 3-year course{
Food
Technology
Commerci? 6o 108 -_ | 3-yoAr cou:se
Practice
Pharmacy - 60 70 —
. 250 - 285 —
13. Government Polytechnle for Glrls, Clvil 10 . 10 . geyearcourse
Kakinads, (8.G.) 1961.% - .
Electrical 30 33 38 J-yeer course
Commn.
Pharmacy 0 34 — 3-year course
C.zlm“‘ » 6o 1 2-yeur course
L]
Practice.
120 142 6o
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a2 3 4 5 6 - 7
. .G.)15¢8  Cerrm. o 44 -
14. Women's Polytechnle, Guatur, (5.G-)15 L. 3
Flec.
Commn. 30 32 —
Costume ) 30 38 -—_
. Design
90 14 —
Kera'a
0 s.G. Cemrmer, ial 30 5o 18
15. W;‘;};ﬂ s Polytechric, Trivandrum ( ) Praclice *
- Costume 30 18 7
Design &
Dress
Making
Civil Engg. 30 37 —
D’manship.
90 105 25
s § 3 .G. Fecretaris] 0 -year
16. w,-,-el;n s Polytechoic, Trichur-7(S.G-)  Joere' A 3 59 9 3-year course
1% Strerogrzpky
Costume - 30 P 12 2-year course
Design & ye
Iress
- Making
Electronics 30 40 19 3-year course
99 o8 40
N i icut (5.G.)Y 1953~ Stenng-aph o 0 1 -year
17. Women's Polstechaic, Calicut (5.G.)1953° Stenoganhy 3 5 4 3-year Course
Practice
Fostume 30 10 7 ~year cour
Design & 3~y ourse
Dress
Making }
Civil Engg. 30 34 19 I-year course
D’manship.
90 94 .0
Aladras
18. Goeermment  Polvtechnle, for Womean, Electronics 30 28 14 3-year o~urse
Madras-20 (S.F.) 1962
Costume go [20 17 3-year course
Design &
Dress .
- Making '
Commercial - o - .
Praciice 3 _ 73 39 2-year course
Ci il Engg - 3y 27 13 3-vear colitse

R s - 120 150 R3]
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1 2 3 - 4 s 6 7
19. Goverrment Polytechric for Women, CivilEngg. 30 20 8 3-ytar course
Magdurai-11 (5.G.)-15€4. .
Commercial 30 30 [ 2-Ytar coursd
Practice
6o 50 13
20, Goverrment Polvtechrie, for Wemen, Civil Engg. 3o 25 &
Coimbatore-18 (S.G.)-1¢6,; .
Commercia] 30 20 2-year course
Practice .
Electropics 30 22 _— 3-ycar course
o 67 14
Mysore
21. Goverrment Polytechric, for Wemen Sccreterizl 30 30 12 3-Yyt&r course
" 'PRapgalere (8.G.) 18€1. Frictice
Costrine 30 30 i3 3-year course
Design &
Dress
Making
i Library 30 30 26 1} year coariz
Scivr.ce
CivilEngg. 3o 5 5 3+year conrs.
D’mansLip
120 o5 57
23, Goverrment Polytechnic for Women Secretaria] 30 5 7
Hubli (5.G.) 15€3 Iirctice
Costume 30 18 1
Lesign &
Loress mekirg
Redio rgg. 30 8 —
Civil Engg.
D’manship 1 — 3
120 3z It
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ANNEXURE I

INSTITUTIONS CCNDUCTING COURSES NOT OF A REGULAR PATTERN

' 2 3 4 5 6 7
1 College of Arts and Crafts, Lucknow . Architectyral 25 23 7
(5.G)—1911. Assistantship
3 Government Leather Working School, Bandra  Leather Technology § 8 2
East, Becmbay
(S.G.)—1939.
3 Victoria Jubilee Technical Institute, Becmbay . Irdustrial Engg. 30 30 12
(Post Dip.)
4 Sir ]. J. College of Architecture, Bombay . Town Planning . 20 a0 .. 3- 'tar course started
in 1966,
Architeciure 60 45 .. 7-ytar course started
. in 1962,
5 Institute of CommercialPractice, Adyar Madres  Commercial Practice L3 86 6 2-year course
(5.G.)—1965
6 S.R. Institute of SecretarialPractice, Bangalore Secrctatial Practice &o 60

(8.G.)—1968,
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ANNEXURE IV

INSTTTUTIONS CONDUCTING PART-TIME DIPLOMA COURS S IN ENGINEERING AND TECHNOLOGY

(a) Civil Mzchanica El.c'riza Enginsering

Admission
. Capacity
Name of Institution
Chandigarh
1. Central Polytechnic, Chandigarh 30
Punjab
3. GuruNanak Engineering College, Ludhiana 6o
3. ‘Thaper Polytechnic; Patiala 50
Utter Pradesh
4. Government Polytechnic, Kanpur 100
$. Hewett Polytechnic, Lucknow 130
West Bengal
6 Acharya Prafulla Chandra Ray Polytechnic, Calcutta-32, 120
7. J. C. Ghosh Polytechnic, Calcutta-23 6o
8. Central Calcutta Polytechnic, Calcutta-14 60
9. Birla Institute of Texinology, Calcutta-50 40
10. Asansol Polytechnic, Asansol 120
11. Calcutta Technical School, Calcutta-r8 120
Bihar
12. New Government Polytechnic, Patna-13 100
12. (a) Assam Engintering Institute, Gaphati (Assam) 100
13. Shrl Vaishnav Polytechnic, Tndore (M.P.) 120
13. (a) Government Polytechnic, Gwalior (M.P.) 15
14. Govern nent Polytechnic, Hyderabad-28 (A.P.) 8o
15. Andhta Polytechnic, Kakinada-2 (A.P.) 40
16. Government Polytechnic, Vijayawada-8 (A.P.) 60
Keralo
17. - Mahgraja's Technological Institute, Trlchur-1 éo
18. Government Polytechnic, Kalamassery - [.]
Madras
19. Cetral Polytechnic, Advar Madras 100
30, Tamilnad Polytechnic, Madurai 50
(®) Printing Technology
21. Northern Regional School of Printi;,g Technology, Allahabad (U.P.) 20
22. School of Printing Technology, Calcutta (W. Bengal) 20
23, Government Institute of Printing Technology, Bombay (Maharashtra) [
24. Reglonal School of Printing, Madras 35
T om0

These institutions are also included in the main Survey for Diploma courses of Regular Pattern conducted by them.



APPENDIX V(A)
REPORT OF THE SURVEY OF INDUSTRIES CONDUCTED BY THE CHAIRMAN OF THE
‘ SPECIAL COMMITTEE

Origin

One of the terms of reference of the Commitiec on
Reorganisation of Polytechnic Education (CROPE)*
const.tuted by the Government of India is ‘io exa-
mipe the whole sysiem of Polytechnic Education vis-
a-v:s the needs of industry for m.ddie level technicians
and to prepare a len year plan for its re-organisa-
ton and development”. This necessitates a thorough
analys s of the system of Polytechnic Education {rom
all sides. Such an analysis should begin with the
knowledge of the requirements of the employers and
inlustry for middle level technicians for suggesting
sieps 10 recast the system of polylechnic  education.
Hence a Survey to collect relevant data from industry
and educational institutions has become an integral
part of the Commitiee’s work.

At the First Meeting of the CROPE held at New
Delhi on  4th April 1970, the Committee decided

upon a strategy of actioa in which the following items
have been stressed:

1.1. A sample survey of industry should be car-
ried out with a view to find out thc types
of jobs where technicians are required. %his
survey should cover a cross section of in-
dusryl embracing the heavy, medium as
well as small scale industrial sectors.

1.2. A thorough analysis should be made rcgard-
ing the present system of polytechnic edu-
cation with a view to find out the lacupae
and defic.encies at present vis-g-vis job re-
quirements.

1.3. To examine how far diversification at the

technicians level is possible keeping in view

the need for mobility of teclinicians both
horizontally and vertically,
1.4. To examine the fields in which sandwich

’ courses could be successfully started with

indicqtions of the structure of the courses,
duraticn erc.

1.5. To examine how best the practical trzin-
ing can be made industry-oriented arnd the
type of training which the siudents should
get and its correlation with teaching,

1.6. To examine the aspect of faculty develop.

ment, type of training programme to be
fixed for training and retraining of teach.

ers, type of industrial training required for
teachers in order to kesp them up-to-date,
To examine how to achieve the maximum
involvement of industry in the training of
techmictans and teacuurs,

With the above objective in mind a Sub-Committee
with Dr. Pranlal Patel as its convenor, was constitut.d
to prepare a questionnarie and to undertakc @ sample
survey. A revised questionnarie sceking both statis-
tical and general information in two parts *vas finalis-
ed at the decond Meeling of the CROPE and was cir-
culated by the Chawrman himself.

2. Objectives
The objectives of this survey are:

2.1. To get an idea of how the employers fecl
about the quality of the present day diploma
holders of the Polytechnics,

2.2. To obtain suggestions from the indust-
rialists regarding the suitability of the fol-
low.ng systems in polylechnic education.

{(a) specialisation with sandwich training.
(b) specialisation without sandwiching.
(c) sandwichirig without specialisation.

(d) neither sandwiching nor specialisation.
(e) additional post academic training.

2.3. To obtain the employet’s inlerests in the

qualities of a diploma holder wien the
latter is recruited.

2.4. To assess the position of the diploma hol-
ders in jobs in relation to the oumber of
graduate engineers and skiled workers,

2.5. To know the involvement of the diploma
holder in manager.al activities,

2.6. To find out the mobility of the diplom: hol.

der in industry both horizontally and verti-
cally.

2.7, To know about the retraining facilities and
Progiammes oi lecantcians.

1.7.

2.8, To find out the willingnss of indu-trv in
offering supervised ang purposeful training
to polytechuic students,

2.9. To find out the co-opcration that can be
extended by industry in the case of facul.y

development by traning polytechnic teach-
ers in their organisations,

* CROPE—Committee on Reorganization of Polytechnic Education,
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2.10. To estimate the cooperation that can be
extended by indusiry in terms of jts willing-
nsss 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 special lec-
turcs in their ficlds.

2.12. To find out the gencral training facilitics
available in industry.

3. Appioach

The Chairman circulated the questionnaire to the fol-
lowing:

1. Experts in various ficlds of industry and
technical education.

2. Chambers of Commerce and Industcy and
other Professional Associations.

3. Entrepreneurs and emincnt persons.

Several copics of the questionna’re were sent to
cach Export and Chamber of Commerze, industry and
Professional Association with a request to circulate
them in the nearby industries and to furnish an abs-
tract of the replies and findings. Individual entre-
preneurs and eminent persons were also contacted
and their views and opinions collected. The sclec-
tion of these units and individuals was such as to
make an overall assessment sufficiently representa-
tive on all Ind’a level,

Apart from the abstract, each expert was alsn re-
oues'ed to send his vievs on the points covered by
the seven questions of the questionnaire,

Part of the auestionnaire calls for «t~tistieal infor-
mation rerardine the emoloyment of technical person:
nel.  Ap aralve’s of thie rart reveals the vosition of
a Dinloma-holder in relation to the degree-holders
and skilled workers,

_The ra‘tern of c'revlation and response to the
questionnaire is given below:

Nemwter MNemo-  Peplies to
acddressed rerce &  Questicn-
Neies reire
received  received
1. Experts in varievr frids
of industry ard techniceal
education . . . 77 L 186
(62s
questionnaires
sent)
2. Chamhers of Coprmerce
and Industry ord Profes-
sional Associations 44 é -
3. Enterprereurs ard emis
oent persons . 39 s 1.

Chairman also collected informa‘ion and views
from the industrial units in and around Coimbatore
through his representatives.

4. Coverage
4.1. Area

The survey covers many industries spreag out al-
most over the entire country by direct contact, as
illusirated in figure 4.1. Even though certain states
such as Jammu and Kashmir, Orissa ete. are not di-
rectly covered to a great extent, the contact made
with Central organisat'ons such as Central Water
and Power Commissicn, Indian Council of Agricul-
tural Research, Indian Railways etc. would to some:
extent reflect the coveraze of such arcas also.

In figure 4.1, the distribution of replics to the
questionnaire rcceived is given. The indicated num-
bers in each state do not stow the size of the indivi-
dual industries covercd. For instanze, the three
responses from Madhya Pradesh consist of two from
large units viz, Bhilai Steel plant and Heavy Flectn-
cals, Bhopal, and ope from an eminert educationist.

The resporses from large Asscciations such as the
Institution of Engineers (India), Port Trust of Calcutta
Machinzry Manufacturing Corporation etc., are sufli-
cient to refloct a reasonable coverage of industrics in
and around West Bengal.

The large response from the various industries in
Maharashtra (39 Nos) is sufficient to yicid enough in-
formation to reflect the coveraze of the neighbouring
states too. So the comparatively low response from
Gujarat is not very serious.

4.2, Respondents

About 40 experts, entrepreneurs and eminent in-
dustrialists resporded to the questionnaire with thzir
valuable suggestions and views. Fig. 4.2, shows the
statewise distribution of such responses all over ths
country. In view of the responses from 12 leading
industries already covered as shown in fiz. 4.1 under
“Area™ in Andhra Pradesh, the apnarent lack of res-
ponse from cxperts from Andhra Pradesh angd neigh-
bouring Orissa regions is not significant,

The list of Entrepreneurs and experts who respon.
ded is given in Annexure 4.1
4.3. Industrics
The industries that resporded to the questionnaire
have been classified under the following three main
groups.
{a) Enginecring Yndustrics
(b} Process lndustries
(c) Others
These have further been classified into the following
categories for deeper analysis:

(1) Heavy Engineering Irdustries including Mn-
ing ladustries,



(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 indusirywise:

TABLE 41

Group of Industry Number | Number

of of
Workers  Techpi-
cians
1. Heavy Epgineering, in-
cluding mining industrics 99,914 9,578
2. General Engineering & Consultants, 32,701 5,073
3. Textiles, peper, cement and othr
process industry 38,742 2,197
4. Petro-Chemicals and Pharmaceutlcal
indusuy . 5.142 1,504
5. Blectricel and Electronic Industries. 14,360 3,712
ToTAL 1,90,859 23,16

The classified list of industries, which replied to
the questionnaire is given in Annexure 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
a recent estimate by the Ministry of Education and
Youth Services about 200,000 diploma holders are
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working in the various urganizations in the country.
Thus the present survey covers 11.50 per cent of the
total numb:r of technicians emplo l:E{ed in the country
and the survey may be considered sufficiently repre-
sentative.

4.4, Aspects of Polytechnic Education,

The questionnaire cover the following issues affect-
ing Polytechnic Education:

Q.1. Deficiencies of the present system and sug-
gestions for cvolving a suitable patiern of
polytechric education rectifying the deticien-
cies.

Q. 2. Qualities that are normally lcoked for by
prOSpecuve employers while recruiting tezh-
nicians, and ths methods they employ to
assess those qualities,

Q. 3. The need for and the existence of orga-
nized training programme offered to fresh
entrants in industries, and duration of such
programmes.

Q. 4. Basis of promotions and opportunities
that exist in the orgarizations for the tech-
nician to move to higher positions.

Q. 5. Plang for retraining of technicians and
sending them to refresher courses in the
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
mdustry offering supervised training to stu-
dents in special fields.

A Proforma of the Questionnaire is annexed as
Annexure 4.3,
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» ™7  AREA COVERED
1

,{Q,\-;,{._z r\}ﬂ@ CENTRAL ORGANIZATIONS
. / ~

@Govemment of India Copyright.

1. The territorial waters of India extend into the sea
to a distance of 12 nautical miles measured from the
appropriate base line.

2. Bhutan is a state in special treaty relations with India.

3 The boundary of Meghalaya shown on this map is
interpreted from the Assam Reorganisation (Megh-
alaya) Act 1969, but has yet to be verified.

4. Based upon the Survey of India map with the permis-
sion of the Surveyor General of India.
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© Government of India Copyright.

1. The territorial waters of India extend into the sea
to a distence of 12 nautical mileg measured from the
appropriate base line.

2. Bhutan is a state in special treaty relations with India.

3. The boundary of Meghalaya shown on this map is
interpreted from the Assam Reorganisation (Megh-
alaya) Act 1969, but has yet to be verified.

4. Based upon the Survey of India map with the permis-
sion of the Surveyor General of India.

ANNEXURE 4.1
LIST OF EXPERTS, ENTREPRENEURS AND EMINENT PERSONS WHO HAVE REPLIED TO THE QUESTIONNAIRE

S.No. Address Field Allotted

1. Shri D. 8. Desai
Director and Chief Engineer
M/s. M. N. Dastur & Co. P. Ltd
B-17, Mission Row Extension Calcuttsa-13
2. Shri A, L. Mudaliar General
Managing Director

The Alkali & Chemical Corporation of India Ltd
18, Strand Road Calcutta-19

3. Shri M, Rama Brahmam
Managing Director
M/s. Mairas Refineries Ltd
122-D, M>iat Ryal Midras-6

4. Sari E, N. Nirayaiaswamy General
Dy Diceztor of Taltsicizs 1l Graaxes, Gort of Tanilaida Madras-s

Civil Engix{;crins

Petro-Chemicals
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S. No. Address Field Allotted

5. Shri K. V. Varatharajan Automobile
Works Manager ' '
M/s. Ashok Leyland Ltd, Ennore, Madras

6. Shri G. K. Devarajulu TPextile Machinery
Chairman
Textile Machinery Dev, Council
Avanashi Road, Coimbatore-18

%. Shri Shrirevi Kirloskar Electric Motors and Generators
M/s. Kirloskar Elec. Co, Ltd.
Industrial Suburb, Rajaji Nagar, Bangalore-3

8. Dr. S. M. Das Gupta General
Principal, Govindram Saksarla Technological Institute, Indore-3.

9. Shrl A. D. Chandraharl Paper Industry
Technical Director
West Coast Paper Mills
Srinivas House, Waudhby Road
Bombay-1

10. Shri K. Srcenivasan Textile Industry
Director
South India Textile Research Association
Coimbatore-14

11, Shti J. G. Parikh Artificial Fibre Industry
Director
The Silk and Art Silk Mills Research Association
Bombay-35 DD

12. Air Vice Marshall A, S. Bikhy Aeronautics
Managing Director
Hindustan Aeronautics Ltd
Hindustan Aircraft P. O. Bangalore-17

13. Shri B. R, R. Iyengar Electric Power generation and distribution
Member (Hydro-Elec.) system
West Block II, R. K. Puram New Delhi-22

14. Shri A, Subramaniam Blectric power generstion and distribution
Chief Engineer system

State Belectricity Board
157, Mount Road Madras-2

15. Prof. A. C. Pandya Agticuitural Implements
Head of Deptt. of Agrl, Engg.
Indian Institute of Technology, Kharagpur

16. Shel Nanubhai B. Amin Power Driven Pumps
Messrs. Jyoti Ltd, Baroda

17. Prof. J. N. Hate Automobiles
Prof. of Automobile Engincering
Victoria Jubilee Technical Institute
Mauatunga, Bombay-19
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S. No.

Address Field Allotted

18.

19.

3.

aT.

23.

as.

26.

27.

28.

Shri R Ch.itnis Cranes
Messts. Chitram & Co.
Main Road, Madras-13

Shrl K. V. Sardesai Tractors
Chief Executive

International Tractor Co. of India Ltd.

Bombay

Shri S. K. Parthasarathy Bicyclea
Special Director

Tube Investments of India Ltd

Madras-1

Shri R. Muthuswamy Iron & Steel
Messrs. Hindustan Steel Ltd
Bhilai

Prof. P. J. Madan General
Maharaja Sayaiirao University of Baroda
Barods

Dr. V. Ramechandran General
Reglonal Director

National Productivity Council

21, 9th Main Qaod, III Block West Jayanagar, Bangalore-11

Lt. Gen. R. A. Loomba

Chalrman

The Institution of Engineers (India)
8, Gokhale Road, Calcutta-20

General

Shri K. Narayan Genera!
Secretary

The Institttion of Engineers (India)

Andhra Pralesh Centre

Khairatabad, Hyderabad-4

Shri J. S. Srinivasa Rao General
General Manager
The Mysore Paper Mills Ltd

+ Bhadravati, Mvsore

Shri I, J. Sharma General
Deputy Director (TM & 8)

Central Water & Power Commission

Yeamuoz Proixct, Dehradun

Prof. K. U, Gosavi General
Professor & Head,

Department of Electrical Engg.

Birla Institute of Technology,

Mesra, Ranchi General

Shri B. L. Fernandez
Superintendent of Training
Tata Iron & Steel Co. Ltd.
Jamsheipur

Iron & Stecl
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S. No. Address Field Allotted

-
30. Shri B, Das Gupta
Training Superintendent
Machinery Manufacturers Corpn: Ltd.
P/61B, Circular Garden Reach Road, Kidderpore, Calcutta-43

31. Shri R. Veerabasappa Iron & Steel

Divisional Manager (IB)
The Mysore Iron and Steel Ltd
Bhadravati, Mysore State

32. Shri P. N. Pillaj - Railways
Works Manager,
8. & T. Workshops
Podanur, Colmbatore

33, Shri Swarnendu Kumar Das General
Principal
Technical Teachers’ Training Institute
7, Mourbhanj Road, Calcutta-23

34. Shri P. C. Mittra - Ports
Chief Mechanical Engineer
Commissioners for the Port of Calcutta
Calcutta
Cement

35. Shri P. B. Adur )
The Associate Cement Cos. Ltd.
Cement House
121, Maharashi Karve Road, Bombay-20

36, Shri B. K. M. Nair Eeclectrical Industry

Manager (Training)
Heavy Electrical (Indis) Ltd
Bhopatl

37. Shri A. P. Mahadevan Vegetable Oils

Hindustan Lever Ltd
P. O. Box 409, Bombay
38, Shri C. S. Sridharan . Agriculture
Asstt. Director General (Engs)
Indian Council of Agrl. Resecarch
Krishi Bhavan )
Dr. Rejendre Prasad Road, New Delhi-r
39. Shri 8. G. Ramachandran Electric Motors
Chief Engineer
Kirloskar Belectric Co. Ltd.
Bangalore-3
“ 40. Dr. V. Seshadd Mining and Metallurgy
Asstt, Professor
Deptt. of Metallurgical Engg
Indian Institute of chhnloo_gy

Keanpur

a1. Shri C. Sundaram Chemicals
Chicf Superintendent, Training
Fertilisers & Chemicats (Trav} Litd.

Udyogamandal P.O. Alwaye




ANNEXURE 4‘2

CLASSIFIED LIST OF INDUSTRIES WHO REPLIED TO THE QUESTIONNAIRE

N’?I. of
. replies to
Field questionnaire
e+ Teceived
A— GINEERING INDUSTRIES
ey
. Mechanical Engineering
1-01 Agricultural Implcments . - . . . . . . . . . . . .
1-02 Power Driven Pumps . . . . . . . . . . . . . . . 2
1-03 Diesel Engines . . . . . . . . . . . . . . . ..
1-04 Sugar Mill Machinery . . . . . . . . . . . . . . . .
x-05 Textile Machinery . . . . . s e . . o e . . . 6
1.06 Automobiles . . - . . . . . . . . . . . 12
1-07 Cranes and other structural fnbncmms . 8 . . . . . . . . 3
1-08 ‘Tractors and Agricultural Mechines . . . . . . . . . . . . 3
1-04 Bicycles . . . . . . . . . . . 2
1-10 Heavy Machmel Buﬂdlng Industry . . . . . . . . . . . 4
1-11 Railways . . . . . . . . . . 3
1-12 Mavigational Industncs—Shippmg and Port Mnlntenmce . . . . . . . . . 4
1-13 Aeronautics and Air Transport . . . . . . . . . . . . 2
1-14 Scientific Instruments . . . . . . . . . . . . . )
1-15 Tool Design and Machine Tools . . . . . . . . . . . .;
2. Elactrical Engineering
2-01 Airconditioning and Refrigeration . . . . . . . . .
2z-0z Blectric Motors and Generators . . . P . . . . . : i ;
2+°03 Radios and T. V- Sets . . . * - . . . . . . ) i °
2.64 Telephone Industries s e e e e e e e e e : . “
2:0¢ Electronics Industries . . . . . . . . . . . . . . ;
2+06 Starters, Switches and Tmnsformers . . . . . . . . . . . . .
2.07 Heavy Electrical Industry . . . . . . . . . . P ] ' "
2+08 Electric Power Supplv and Cables - . . .. . . . . : ) :
3. Civil Engineering
j-or Irrigation—Major and Minor - e e e e . .
3+02 Buildings and Roads . e s . .. . . . . ) - .
3-03 Civil Engineerig and Structurals . . . . . . . . : ) : iy
_ . . 14
4. Mining and Metallurgical Industries
4-01 Coal , . . . . . . .
4-02 Iron and Steel Indusmcs (mcludm.g Stcel castmgl and forginga) . . . ) ) y
4-03 Copper Industries . . . . . . . . . . . : ) . : e
4+04 Aluminium Industries . e e e e e e e e e ' .o '
4-05 Others—Non-ferrous . . . . . . . . . . .. : . : ) .;5!
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Field
kb

No. of
replies to
questionnaire
received

B. PROCESSING INDUSTRIES:

C.

B-o1
Boz
B:o3
B-o4
B-os
B-o5
B-o7
B-o8
B-og
B-r1o
B-1x
B-12
B-13
B-14
B-1s

Rertilisers .
Chemical Industries . .
Drugs and Pharmaceuticals ,
Paints . . . .
Rubber and Plastic Industries

Phote Films .,
Petro Chemicals . .
Sugar Industry . .
Coffee and Tea Industries

Vegetable Oil Industry .
Leather and Ieather products
Paper Industry
Cement Industry
Textile Industry . .
Man-made Fibre Industry .

- *

UNCLASSIFIED INDUSTRIES

C-or
Cro2

Small Scale Industrie‘s‘
Other Industries

. . . L] - .

. - - - . .

. . - - -

+ . - .

. . . . -

- - . . . .

. - . . . .
. - - . -

. . . . . .

. - - . . .

-
w

.
-
[T IV O




ANNEXURE 4.3°
_K*; QUECTIONNATRE T

PART A: STATISTICAL DATA
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1. NAME OF ORGANISATION

3. CLASSIFICATION Engg. industry (

3. SKILLED WORKERS ON ROLL (approx)
4. TECHNICIANS*

as laboratory technicians and analysts
as design and production assistants
a8 salcs, stores, costing assistants

5. BNGINEERS & TECHNOLOGISTS
in executive and managerial positions

NN e

Engg. degree

holders

Ao S WP W

Process industry (

Engg. diploma
holders-

L T R )
R N R

Job experience
only -

L o)
et

*A note describing the role of technicians is given at the end of the questionnaire.



QUESTIONNAIRE PART B:—VIEWS

(Top management vicws with reference to the fol-
lowing topics will be most valuabie).

1. Education and Training of Diploma Holders

In your opinion do the present day diploma hol-
ders possess adequate technical knowledge and skill
to function effectively as technicians?

If not, please suggest whether any one or more of
the following 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 Electronicsy’ Building Construc-
tion, Process Metallurgy, Oil Refining,
Feriliser 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 you 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. Trmnmg Programme

Please state whether you have any organised
training programme for all fresh entranmts who will
work as technicians. If so, please furnish the fol-
lowing details:

Duration of training: on the shop foor—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 are such promotions made?

5. Retaining of Technicians

Do you have plans to retrain your technigians to
meet the possible future technological needs in your
organisation?

If so, indicate briefly the areas of training.

17

Would it be desirable that this retraining be arran-
ged in selected technicial institutions where facilities
are available in the form of refresher courses?

6. Training of Technical Tcachers

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 possible for your firm to provide this facility?

7. Co-operation from Industry

. For Polytechnics to turn out technicians suitable to
industries would your organisation be able to provide
assistance in the form of:

Supervised training of the students in specific fields
of specialisation,

Making available scnior members of your staff to
give a course of lectures on specialised topics to the
final year students of the Polytechnics.

Suggested 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 understoed by those who
are experts in that branch of science, engineering or
other technology or those techniques specially pres-
cribed by qualified scientists, profcssional engineers
or other technologists.

" Under general professional direction, or following
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
aboormal occurrence whether in the laboratory, in the
factory, in processing ctc. In indentifying techni-
cians, it is essential to consider the job being done
rather than the educational qualifications held.

2. Typical Duties of a Technician,

(i) Working on the dctailed design and dcvelop-
ment or on the manufacture, erection or
commissioning of equipment and structures;

(ii) drawing, estimating, inspecting and testing
equipments;
(iii)

(iv)

use of mecasuring instruments;

operating, maintaining and rcpairing machi-
nery, plant and services and locating defects
therein;

)
(vi)

process control;

activitics connected with research and deve-
lopment, testing of materials and compo
nents;
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{vii) adwising customers;
(vili) servicing equipment, data processing;
(ix) work study;

(x) assisting qualified scientists in such activi-
ties as physical measurements, collection
and evaluation of experimental observa-
tions, the devising and setting up of expen-
mental apparatus, the preparation of che-
mical or biological culture or similar pre-
paration in other fields, photographic work,
the taking and routine testing of product
samples, chemical analysis, etc.

5. Findings

5.1. General Quantitative Observations

In Table 5.1. the distribution of the number of
units 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
10,000 workers per unit. The Railway Workshops,
the Bombay Road Transport and some of the major
irrigation projects employ workers ranging from 5000
to 10000 per unit. The Heavy machine building
industry, the Textile Machinery manufacturing units,
a few automobile manufacturing umits, 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 "1000)
to 2500 workers-per-unit group. The other medium
sized units, with respect to number of workers emp-
loved, are found in the Light engineering and other

yrocess industries. Small units employing less than
50 skilled workers per unif are 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 varions 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 require 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. Qualifications. of Existing Technicians

Industcies were requested to give information on
the number of technicians they employ, classified ac-
cording to their qualifications, namely (a) Engineer-
ing degree, (b) Diploma and (c) Job experience only.
They were supplied with the definition of the term
“Technician”, so that they may adopt a uniform cri-
terion in deciding 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 qualifications rcierred 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 qualifiations. The data are presenmted 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 jndustrial
units 95 have less thap 30 per cent of their techni-
cians having an engineering degree.

The table also revealg 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 persoms 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 technicians 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 tabie
5.2itis found that about 36 per cent of the
technicians employed in the industrics are di
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, i_Jut 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 mext place.

The following industries have recruited cugineer-

ing degrec 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
diploma holders for over 61} per cent of their techni-
clans' posts:

Automobiles

Navigation, Ship Building and Port Maintenance
Tool Design

Metallurgical Industry

Paper Indusuy

Cotton Textiiz Tndustry

The following industres  have recruited persoms
wh job expericnce only tor over A0 per cent of their
technicians’ posts:

Textile Machinery Manufacture

Railways oo

Some of the Eleciriz Muturs and  Generators
Manufacturers.

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 verv pronounced in  Textile Machinerv
Manufacture. Ruilwieys, Patro-Chemicals, Cement and
Man-made Fibre industries.

An interesting feature of the trend in almost all
industries is that .cv do not completely do away with
one or the othar 1ypes of persons viz. graduvates. dip-
loma holders or persuns with job experience onlv.
However, there seems to be less preference to recruit
persons with job experience only a; technicians,

§.1.2. Promotional Opportunities

Data were obtained from Industrial units regard-
ing the number of persons wqu-ing as engineers ‘an.d
in managerial positions. Their qualifications that is
(a) possession of engineering de_f_zrce (b) possession
of engineering diploma and {c) job experience only
were found out. Then the total number of persons
having the above qualifications working both as tech-
nicians and at higher levels put together was calculat-
ed. Finally the percentace of vpersons with each
qualification occupying technician posts as a percent-
age of the total number of persons with that qualifi-
cation was calculated. The results are presented in

Table 5.3.

Table 5.3 brings out the fact that in 65 industrial
units almost all the engineering diploma holders are
emploved as technicians only and there i< none who
occupies a hicher position. In another 3 uvnits 80-
90 percent of the engineering diploma holders work
as engineers and managers. In ano!:her seven units,
more than 50 percent of their enrineerine du_:llon?a
holders are in hicher positions. The mc.lustne.s in
which diploma holders are found occupying higher
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 bolders recruit-
ed as technicians continue in the same category. On
an overall basis it is observed that 83 per ceat of the
engineering diploma holders continue to work as
technicians, and only the balance of 17 per cent find
their way up to higher ranks.

[S

With respect to engineering degree holders, in 15
out of the 120 units almost all the engineering degree
holders continue to work as technicians, This is
particularly so in the Man-made Fibre Industry
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 degree 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 of the
industries in which more than 50 per cent 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
experience work as technicians only and are not found
m higher ranks, In the Man-made fibre industry
some of the persons 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 managers)
of diploma holders, degree holders and persons with
job experience. From the table 5.3.1 alse, it s
found on ap averame about 80 per cent of the dip-
Ioma holders remain at the same Ievel onlv where-
as only about 20 per sent move to the Managerial
cadre. Degree holders, on the contrary, are mostly
occupying managerial and executive posts in almost
all the units irrespective of the industry.

Applying the Chi, square test to these p-r-entaces.
it is observed that there is a verv hirh ‘significance’
leading to the inference fhat ensineerine eraduates
have better opportunities to rise up than others.
Relatively therefore, engineering dinloma holders have
less vertical mobility than engineering degree holders,



5.1.3. Jobs Eatrusted to Technicians

For purposes of the present survey, Technicians
were classified into three broad groups, mamely,

(1) Laboratory Technicians and analysts
(2) Dcsizn 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 and
analysts, whilc 69 per cent are working as design and
production assistants, The rest 11 per cent are work-
ing as Sales, Stores and costing assistants. In the
clectronic industry, 3™ per cem and in Petro-Chemi-
cals industry 55 per cent are working as laboratory
technicians and analysts.

Tables 5.4.1, 542, 5.4.3 reveal the composition
of technicians on the basis of, their occupations. It
is found that the percentage of laboratory iechnicians
and analvsts in processing industries in more than
that in Engimeering Industries. In Mechanical and
in Electrical Engineering Industries, the percentage
of techniciams working as Pesign and Production
assistant is predominant. From Table 5.4.3 it is
found that about 10 per ceént of the technicians only
are in the sales, costing wing.

There are very few technicians doing 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 larpelv em-
ployed in Electric Motors and Generators Industry,
Electronics industry and to a lesser extent in Textile
Machinery Industrv; Bicycle industry, and in the
Cotton Textile industry. Development of a lareer
number of technicians in Saleg and Servicing activi-
ties, more particularly in  engineering industries,
where the sales turnover is large or where the product
is more sophisticated, may be found necessary in the
coming years.

At present 69 per cent of technicians are in design
and production jobs and it is the responsibility of
polytechnics to educate and train technicians needed
for this job in variety of industries. It seems reason-
able alsp to fore see that more technicians would, in
future, be required to undertake jobs in the Jaborato-
ries and in sales and servicing,

5.1.4. Ratio of Technicians te Engineers

The number ot technicians emploved per engineer
was calculated from the data received from industries.
These ratios are presented in Table 5.5,

It is observed that in the Man-made Fibre indus-
try there are units working without an engineer
but with technicians only. Barring this, there are
engincers and technicians in almost all industries. In
Textile Machinery Manufacturing Industry, there 1s
one engincer for every 24 technicians. In the Heavy
Machine Building Industry there is onc engineer
for cvery 40 technicians, Leaving aside the Man-
made Fibre Industry, there are about 8 techni-
cians on an average for every engineer employed.
Some of the industrics in which less than 10 technici-
ans per engineer arc found are:

The Textile Machinery Manufacturing units

Automobiles industry '

Tractor industry

Bicycle industry

Acronautics and air transport industry

Machine tool industry

Electronics industry

Iron and steel industry

Metallurgical industry

Chemical industry

Petro-chemicals

Paper industry

Cement irdustry and the Cotton Textiles manu-
facturing industry.

5.1.5. Summary and Conclusions

The size of units as judged from the number of
skilled workers each unit employs, differs very widely
from industry to industry and also from unit to unit
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 engineering degree occupy 34 per cent
of the total number of technicians 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 persons with
job expericnce onlv (21 per cent total technicians}

who are likely to rise up to the ranks of technicians
in the industry.

There is greater vertical mobility of technicians with
engincering  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 tcchni_cians, 69 per cent are working as de-
sign and production assistants, Next i1 importance are
technicians working as Laboratory Assistants and

Analysts (20 per centand as Costing Sal
Assistants (11 per cent), § Sales and Store
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The nature of the industry often determines the TABLE 5°1
nature of job that the techmician in the industry is
to be entrusted with. In processing industries most
of the technicians are working as Laboratory analysts Wo. of skilled workers

" No. o
whereas in Heavy Engineering Industry, the majority Units f
of the technicians are in design and production linc . .
only, —
Q50 . . . - . . . 24
Polytechnic cdu:ution should take note of this s1—250. . 29
situation in designing curricula suited to these needs. oo
251500 S . Is
, There is a very wide variation in the ratio of techni- sol—r1000 . . . . . .. 32
cians to engineers. The range of variation is as wide
as just 2 technicians, and as many as 45 technicians 1001—2500 . . . . . . 19
per engineer. The average is about 15 technicians for 000
each engincer. It is observed that many of the process 25015 L T
industries such as petro-chemicals, chemicals, paper, S00T—I0000 . - . 3
cement and cotton textile and some engineering in-
dustrics such as electronics, automobiles, metaltergy Over zop00 . . . . - . 2
etc. employ propprtionat_cly less number of technicians Tota]No. of Units . . . . . . 13§
as compared with engincers. The scheme of poly- : .
technic education should attempt to train technicians Average workers perunit . . . . .. 1414

to meet the needs of the industries,

TABLE 5, 1.1

Frequency distribution of the number of skilled workers employed in a unit (Industry-trise)

Number of Units
No, of skilled workers

Mech. Elec.] Civil Mining  Process-  Small Total

. *  Engg. Engg, Engg, and " ing Scale &

Indus. Indus, Indus, Metall. ¥ Indus, Other

. _ . Indus, indus,
0—50 . - . . - . s 4 r 3 6 5 24
5I—250 - . ' - . - - 8 7 1 2 IT . C 29
251—%500 . . - - . . . 4 5 - I s B 15
50I—1000 . . . . . . L 10 3 S 14 e 32
10012500 . . . . . - - 7 6 . . 6 . 19
25015000 I L 3 4 | I
5001—10000 . - . . . . . 2 e . . L .. 3
Over 10000 . . . . . . . I ‘e .. I .. .. 2

ToraL . . . . . . . 40 29 2

I3 46 5 135

Averzge no, of workersfper unit . ’ . 1675 1025 100 4020 TIF 1040 25
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TAnrz 5-2 Qualifieaticns
Tercentage
Technicians classified according to their qualifications as percentage _ Diplomr Degree Job
of the total number of technicians. bolders holders Fxperi-
ence only
Qualifications
cent 1—50 F34 6 12
Peroentage Diploma Degree © Job =5
holders holders Expﬂl- 51_60 . . 16 3 Ir
ence only i
61—70 . . 13 X 10
—8o . 7 ¢
Number of Units &
81—00 . . 1 .. 6
o—1I0 . . . 13 53 28
9100 . . 7 4
11—20 . . - 14 23 b $1 ) 3
Total No. of Units . 123 123 123
21—30 . . . 0 19 I3 .
. Percentage of Technicians
31—40 . . . 21 16 19 with respective qualifications* 36 16 48
TABLE §.2, 1

Frequency distribution of the percentages of technicians who are diploma holders.

Number of Units

Percentages —=s
Mech, Elec.  Civil  Mining! Process- Small  Total
Engg, Engg, Engg. and ing Scale & No, of
Indus, Indus, Indus, Metal, Indus. Other Units
: Indus, Indus.
o—10 . . . . . - 3 3 I 6 . 13
11 20 S R 6 4 . . 4 . L4
21—30 . . . . i - . 4 I N 3 I 10
31—40 S 6 3 . 2 9 . 21
41—50 . ‘ - - : * - 5 4 9 I 21
§1—60 - . : . . * . 7 4 4 16
61—70 L 2 3 . 6 2 13
7]’.—80 - . * ° N - N 4 . 2 1 .. 7
21 . . . . . . . . .. . I .o 1
91—100 . - . - ’ ) T 2 - . 3 I 7
ToraL - . . 38 24 1 F 46 5 123
Average psreentage of techmclans who arc dlplOma
holders®* . . 41 38 . 37 24 29 ..

*Calculated from the original data,
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TABLE §,3,2

?rcqumcy distribution of percensages of technicians who are degree holders.

Number of Units
Percentages —
Mech, Elec. Civil Mining  Process- Small Total
Engg. Engg. Engg. and i:g Scale & No, of
, Indus. Indus,  Indus, Metall, Indus other Units
Indus, Indus.

0—10 . . . . . - 18 g - 4 20 53
11==20 - . . . . 3 . I 9 23
2I—30 . . . . ' 3 . 3 5 - 19
3]_40 . . - - . . 3 s i .. 7 16
41—50 ‘ . . 1 I .. .. 4 . 6
S!—GO d . * * - “r 3 . e . 3
61—70 . . . - . . I . - I
71—80 . . . . . I . .. . . 1
8!_90 . - . . — .
9I—100 - . - . . I I

TotaL - - - 38 i 24 1 8 46 6 123

Average perceRtage of technicians who are degree

holders® . e . e L ¢ { o .. 9 23 26 .

TABLE 5.2.3

Frequency distribution of percentages of technicians who kave job experience onky.

Number of Unijts
Percentages
Mech, Elec. Civil Mining  Process-  Small Total
Engg. E:gg. Engg, and ing Scale & No of
Indus, Indus, Indus. Metall, Indus Other Units
Indus, Indus,

- |

0—10 . . - , 9 8 I 9 H a8
11—30 . . . 2 4 . 1 3 t 1
21—30 - - 3 T 1 7 2 13
3!__40 . - * 4 2 I 9 3 19
41—50 . . 4 3 - . 5 .- 12
§T-—60 . . . . . 5 2 . 4 3
61—70 - . . . . 4 . . 2 3 I 10
21—80 e 3 2 . . 4 .

81—90 . . 3 2 . . I
91—100 . . . R - . . I . 2 I 4

TotaL - *+ * 38 24 I 8 46 6 123
atage of technician who possess job
Ao R ace only® AR EEEE, 48 46 54 53 . as :

#Calcutated from the original data.
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TABLE §°3
No. of persons working as technicians expressed as a percentage of Qualification
the total number of techricians and Migher officers. Percentage -
Diploma Degee Job
holdes holdyers expe-ien:e
only
' Qualifications - ' ) h
Percentage
Diploma Degree Job, 5I—60 . . . s 8 2
holders  holders  experience
only §1—70 . . . 5 9 2
_ 71—80 . . . 14 14 3
§1—50 . . . 21 9 s
Number of Units
91—100 . . . 65 15 81
10 . . - I 19 13
TotaL . . 170 120 120
IT—20 . . . 2 3 T
21—30 . . - . 9 1 Percentage of persons workmg
as technicians 83 . 49 76
31—40 . . . 4 1 :
41—50 . . . 3 18 6 Higher Officers . 17 51 22
TABLE §°3°1I

Frequency distribution of the number of diploma ho[dersa;gmnga: techmicicos as a percentage of the total dxploma holders both at the technician
kigher level

Number of Units '

Percentages
Mech. Elec. Civil Mining  Process-  Small Total
Enge. Engg. Engg. and ing Scale & No, of
Indus. Indus. Indus. Metall, Indus. Qther Uhnits
Indus. Indus.

o—10 . . . - . 1 . I
11—20 . . - . . . . 1 I 2
21—30 . . . . . . . - . .

31—40 - e - I . 1 2 4
4T—50 - . - - . . 3 . . .- 3
51—50 . . . . . 2 2 1 . 5 !
61—70 . - . . - . - 1 2 . 1 1 5 1
71—80 . . . . . . 5 3 I . ‘ t:i
81—90 . . . . - . II 3 .e 1 rzxi
9I—100 . . . . . . 15 12 1 6 27 4 65
Total No. of Units . . . . . 38 24 1 8 43 6 120

Average percentage
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TABLE 5°3°2

Frequency distribution of the number of technicians who are degree holders as & percentage of the toral degree kolders.

Number of Units

Percentages -
Mech. Bec. Civil  Mining  Process- Small Tatal
Engg. Enge. Bngg. and ing Scale & No. of
Indus. Indus.  Indus. Mectall,  Indus. other Units
Indus, Indus.
0—10 . . . . . . H._" 6 - 3 .- 3 5 2 19
1120 . . . . . . . - 2 - T 3 2
21—30 . . . . . . 5 1 . . 3 . L]
31—40 . . . . . . N [ 2 . .. 3 . II
41—50 . . . . . . . 5 I . 3 L] -
$1—60 . . . . . 2 2 ‘e . 4 .
é1—70 . . . . . . . 3 5 . . I . ’
71—3%0 . . . . . . . 4 3 . I 2 . 14
81—90 . . . . . . 2 5 . 1 I 9
9I—100 . . . - . . . | S . I . 12 1 15
Total No. of Units . . . . . . 38 24 I ’:3 [ 12
Average Percentage . . . . . 46 53 e 3o 54 . .-
TABLE 5°3°3

Fregquency distribution of percentage of techmicians whe have enly job experience amongss the job experienced peaple

No. of Units

Percentages
Mech. Elec. Civil Mining  Proce- Small Total
Engg. Engg. Engg. and ssing Scale & No, of
Indus. Indus. Indus, Metall.  Indus. other Units
Indus. Indus.

0—10 . . . . . . . I 1 . 2 6 3 13
11—20 . . - . . . . I .. .. .a .. . I
21—30 . . . . . .. b | . . . .- . I
3T—40 . . . . . . . .2 I 3
41—50 . . . . . . 3 2 . . 1 6
51—60 . . . . . . . . I .- .. I 2

‘ »
61—70 . - . « s N . ‘. .. . .. 2 .. 2
71—20 . PPN . . . . ¢ .. . .. 2 .- 3
$1—90 . . . . . . . 3 I .. A I 3
91—108 e e e e 26 18 1 s 29 2 i
Total No. of Units . . . . .. 38 24 ‘1 : 43 ¢ = 120

Average Pereentages . . . . . 77 53 .. - 76 e -
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TABLE 5°4 Tobs
ereentage of techniciant doing various jobs. Pereentage
F s of ¢ ! As As Design As Scles,
Laborotory & Stoies &
Techni- Produc- Costing
Jabs cians tion Asst,
Percentage & Assistants

As As Design As Sales, Analysts
Laboratory & Stores & -
Techni- Produc- Costing

cians tion Asstt, 41—50 . . . L is 2
& Assistants

Analysts 51—60 . . . I 5 I
61‘_70 . . . I 9 2

71—80 . 2 17 .

Number of Units 81—g0 . . . 4 20 .
o—I0o . . . 72 10 ~8 91-—100 . . . 6 39 1
11—20 .. 16 3 17 TorAL . 123 123 123

21—30¢ . . . 10 H 15 Percentage of Technicians
working in the respective
31—40 . . 3 6 4 7 . caregores . . 20 69 11
TABLE §°5°1

Frequency distribution of pcrcenr:afe of technicians as Laboratory Technicians and Analysists
({ndustries-wise)

No. of Units
Percentages
Mech. Elec. Civil Mining  Proce-~ Small ‘ Tot
Engg. Engg. Engg. and ssing Scale & No.ﬂof
Indus. Irdus. Indus. Metall, Indus. other Units
Indus. Indus.

o—10 . . . . . . . 27 14 I 4 23 72
IT—20 . . . . . 3 3 s b § 7 2 16
21—30 . . . - . . . 2 2 .. 2 4 .. 10
31—40 . . . . . . . .. I .a I 3 1 6
41—50 . . . . . . f 1 I 3 . L]
5:_.60 . - . . . . . .- 1 . . . T
61—70 . . - . . . 1 I
71—80 . . . . . . . 1 1 - .. .. 2
$1—50 . . . . . 2 1 .. .. 1 ..
91—I100 . . - . . . . 2 ‘e . 4 ..

Total No. of Units . - - . . 38 24 I 8 46 é 123
Average Percentage . . . . . 9 19
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TAELE §5-4°2

Frequency distribution of percentage of technicians as Design € Production Asséstants

Percentage No. of Units
Mech. Eicc. Civil Mining Proce- Small  Total
Engg. Pngg. Engg. and ssing Scale & No. of
Indus. Indus. Indus. Metall, Indus. Other Units
Indus. Indus.

o—10 . . . 8 2 1 . I 6 . 10
11—20 . - . 2 I -- ‘e . . 3
21—30 . . . .. 1 . .. I
31—4o . . . . - 1 . 1 2 4
4I—50 . . . . I 5 . I 7 H 15
SI—560 . . . . . 2 1 . . 2 N s
61—70 . . . 4 I .. I 3 .. 9
71—380 . . . . . 6 5 . 1 4 T 17
81—y0 . . . . . 9 2 - 1 6 2 20
91—I100 . . . . . 12 6 I 3. 17 . 39

Total No. of Units . . 38 24 I 8 46 6 123
Average Percentage - . 74 65 68 -
TABLE 5:4'3

Frequency Distribution of Technicians as Sales Stores and a Costing Assistant

No. of Units
Percentages -
Mech. Elec, _Civil Mining  Proce- Small Total
Engg. Engg. Enge. and ssing Scale & No. of
Indus. Indus- Indus, Metall, Indus. Other Units
- : Indus. Indus.
o—I0 . e e 22 . 1% 6 36 2 78
11—20 . . e e . 7 4 - e 1 5 .. Coa7
2130 . . . . 5 . . 4 1 I5
31—40 . . . 3 .. . T 2
41—50 . . . I . . . I 2
5I—60 . . . \ I . .. .e I
61—70 . . . 2 . . . . 2
71—80 . . . . .- . . .e
81—90 . . . . - . . .
9[—.100 . . - - . I s - .. - e I
- I
Totel No, of Units e e e 38 24 1 8 46 6 123
. 7 16 . . 8 . .

Average Percentage

—
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. TABLE 5-5
Ratie of number of rechnicians employed per engineer

Ratios Il}i:lts of
(Technician/Engineer)
1:1 . . 27
2:1 . . 14
3:1 . . . . 13
431 . . . . . . . 14
§:I . . . - . . . 10
6 :1I . . . . 4
71 . . - . . .
I . - - . - 2
9: x. 8 . . . . 5
10 : I & above . . . . . 29
TOTAL . . . 126
Average ratio to Technician to Engineers | 15

1

5.2. Views of Industries on Education and Training
of Diploma Holders

- The questionnaire given in Appendix 4.3 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 skil according to 96 per cent of the
replies. In general, there is a feeline among
i8 per cent of the respondents that even
though they possess sufficient knowledge, it is
too wide to be applicable to any specfic jub in the
field. It is felt that some diploma holders do 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 Selds instead
of the broad based education mnow 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 specialization and sandwiching gradually
introduced is indicated as an initial step in the reor-
ganization of the ploytechnic curriculum. Aptitude
tests for students, industrial experience for teachers.
physical fitness of candidates and continuous curri-

mlum development are indicated as some necessary

lines of improvement. Additional subjects such as
industrial hygiene and safety are held to be very
necessary. A closer co-ordination between industry
and education is held to be a very essential condition.

Suggestions received from 5 few 'mdus_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 specialization alone is good enough even ‘hough
sandwiching is desirable but sandwiching is not easily
feasible. Almost everybody is against the idea of a
very broad based education without sandwiching.

Genera] Engineering and Consultants: Having

- discussed the 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 other Processing Industries:  About
34 per cent of the respondents state that a system
without sandwiching and without a narrow speciliza-
tion is desirable. = However, faculty development and
curriculum development are held as verv 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 specialization should be according to needs and
be gradually introduced.

Electronics Industry:—About 70 per sent support
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 candidates develop practical skills.
Sponsoring from industries is held very desirable in
such cases. ‘
Ouverall Assessment: .
The Summary of the views of all in ustries j5 given below:

Specialisation with sandwiching

6654,
Speeialization without sandwiching 52 597,
Sandwiching without spcialisation , 44%,
Neither sandwiching nor specialization 175%™
Additional Post Academiq Training 609,

*Mainly fram the process industries,



Special Suggestions:

contain the following

A large number of replieg
has been referred to

opinions in addition to what
above.

1, Student sclection 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 nianu-
facturing methods etc. should be introduced.

4. The curriculum should be revised from time
to time and experts from industry should
take an active part in designing the curricu-
lum ‘wherever netessary.

5. The teachers should have a minimum pres-
cribed industrial experience. They sheuld
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
cducation should be established. 1t should
not be thought that one draws i0oo 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 nart in joint
programmes,

9. Certain specializations at the *post diploma
level”,

10. Control of intake into polytechnics is essen-
tial.

11. Additicnal training to improve

communica-
tion skills is necessary. .

5.2.2. Selection and Placement of Technicians
Qualities looked for while recruitine technicians

o a E.ngineering Industries: The qualities that these
industries look for while recruiting technicians are
listed below in .the order of popularity.

Sl Qualities
Ne. age of

1 Basic technical knowledge . . . 614,
2 Practicaljobknowledge and ability to apply . 55%

3 Personal qualities such as sincerity, obedience,
good personality, diligence, intelligence,
sense of responsibility interest in sports and
extra-curricular activities . . . 43%,

4 Leadership ability . . . . - 40%
5 Systematic analytical ability of problems and

situations . . . . . 31%
6 Aptitude . . . . . 21%
7 Communication skill . . . 14%
% Ability to get along with people . 7%
9 Willingness to work with his hands . 5%
10 Physical and mental health . . . 3%

b. Process Industries: The qualities that these in-
dustries look for while recruiting technicians are listed
below in the order of popularity:

SL ' Qualities Percen-
No. tage of
Emplovers
looking
v for this
quality
1. Practicaljob knowledge and ability to apply . 4%
2 Personal qualities such as sincerity, obedience,
good personality, diligenee, intelligence,
sense of responsibility, interestin sports and
extra-curricular activites . . . 44%
3 Basic technical knowledge . . . 40%
& Leadership ability . . 34%
5 Aptitude .. . . . 139%
6 Ability to get along with people . 13%
7 Systematic analytical ability of problems,
situations .. Y . . %
8 Communication skill . ] . 1
9 Willingness to work with his hands . 6%
10 Willingness to work in shifts . 4%
11 Physical and mental health . . . 2%

It may be scen 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, diligence, intelligence, sense of res-
ponsibility, interest in sports and extra curricular
activities. .

3. Basic technical knowledge.
4. Leadership ability.

Further the following qualities score almost “Cent
percent” in the individual industries noted below:

Almost 100 per cent of the employers from Auto-
mobile Industry unanimously look for:

(a) practical to

apply
(b) leadership ability
(c) basic technical knowledge

job knowledge and ability

(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 ecmployers 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:

Personal qualities such ag sincerity, obedi-
ence, diligence, intelligence, good operson-
ality, sense of responsibility, interest in
sports and extra curricular activities.

Almost 100 per 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:

Practical
apply.

job knowledge and ability to

Criterig of Selection:

Engireering Industries: The methods of assessment
adopted by employers in these industries while
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recruiting technicians are listed below in the order
of popularity.

SL Assessment method Percent-
No. age of
Emplovers
using this
method.
1 Interview . . 94%
2 Scrutiny of Academic Records 46~
3 Written Test . . . . 20%
4 Practical Test . . . . . 14%
Process Industries: The methods of asessment

gdopted by employers in these industries while recruit-
ing techniciang are listed below in the order of popu-
larity:

SL

P -
No. ercent.

age of
Bmployers
using this
method.

Assessment method

1 Interview . . . . . 96%

Scrutiny of Academic Records 23%
Practical Test 213%

Written test 1%

The interview method is

/ undoubtedly the most
popular one in industries. .

Conclusions:

While engincering industries assign the priori
“basic technical knowledge” and giE:’,1 a sec%m?jngl’aég
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
mmportance to “personal qualities such as good per-
sonality, sincerity, obedience etc.”. Similarly both
!ndl_lstnes consider “leadership quality” as the fourth
In importance. Hence, besides imparting basic
technical knowledge and practical job knowledge
development of persona]l qualities and lcadershi]:;
quality should occupy a paramount place iy the aims
and objectives of Polylechnic Education.

Strengthening of practical ability in subjets like
Humanities and Industrial Management shauld be

£:\grned at instead of mere theoretical knowledge in
em

“Communication skill”,  “Analytical ability”,
“Willingness to work with hands” and “ability to
get along with pcople™ are other important gualiti
demanded by the employers. ke , s
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Thus a thoroughly practical bias in the course and
personal qualities would be important assets for
polytechnic pass-outs looking for jobs. These as-
pecis 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 Rind of
orientation and shop floor training have to be given
before the newly recruited diploma holder to become
fit to discharge his responsibilities as a technician.
Realising the need for this orientation ang training
several mdustries have organised induction and train-

Trainingforfiveyears in a parti- Some of the mnon-ferrous

cular Department.

No. specific period mentioned .

No organised training
programme.

industrics.

Some of the units concérned
with Chemical industry.

Many units concerned with
man-made Fibre industry,
Iron and Steel industry, A
few textile machinery manu-
facturers. Port Maintenance,
Some units concerned with
the Electronic industry,

Some of the units concerned
with Chemical industry.

Some of the units concerned
with Paper industry.

ing programmes.

The pattern of the existing pro-

grammes is as given below:—

Three to four months only .

Total one year .

Generally 6 monthe of shop
floor work and 6 months of
academic training)

Total 18 months .

(Workshop practice(75 % of the
period) : Supervisory deve-
lopment, Job evaluation and
work Study{for the rcmain-
ing 25% of the period).

Total two years ; .
(18 to 22 months of shop floor
training and the reamining
petiod as academic training)

Total two years ¢ |

(General training in all shops
for one year and a further
one 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).

Training for three years (First
six months in the training
centre; Next I I/2 years
training on the shop floor;
Final year in shop super-
vision, Production engineer-
ing etc.)

Training for threc years in a
patticular Department.

Training for one to three years
of which 3 months are spent
onspecificshopmaintenance
and_6 months in service
section.

Training for 3 to 4 years
(Mainly in drawing office)

State Transport (Maharashtra)
Some wunits concerned with
Electronic Industry.

Heavy Machines Industry

Railways, Tool Design,
Electric Motors and Generators
Petro-Chemicals, ‘

Heavy Elecrtricals
BEST UndJertaking.

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-ferrous indus-
trial units.

Automobiles industry,

Some of the non-ferrous indus-
trial units.

Bicycle Industry.

Fabrication of Structural steel
work.

it will thus be seen that industries conmsider their
own training programme as essential. The period
of training depends entircly upon the nature of the
industry,

5.2.4. Promotional Opportunities

The 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 . Promotional opportunities
that is, those which work existingo?% of the industries
with metal)

In 917, of the industries pro-

Process Industries
motionel oppotunities exist.

(non-engineering)

Regarding the basis of promotion, almost 91 per
cent of the industries 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 of the mnon-engineering industries. A very
negligible number (say one per cent) of the engi-
neering jdustrics base their promotion on specific
tests. The rest did not respend to this question.

The factors that are taken into account in judging
merit are as below:

Engineering Industries

I. Periodical Merit Reviews
2. Persona] Records or confidential reports
Ability to shoulder bigger responsibility

4. Rating the performance
5. Skill,

6. 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
Ability to organise his work.

bl



1i. Abiity to get work done

12. Initiative

13. Ingenuity

14. Proven technical and supervisory ability

15. Ability to carry out manageria] tasks.
16. General acceptability in the organization.

Process Industries

. Job performance

. Achievement resume

Efficiency.

Ability and judgment -

. Practical approach

. Leadership quality

. Initiative A
. Usefulness to the Company

. Job kmowledge i
. Skail

11. Potential

12. Ability to contro} and handle mea,

13. Ability to exercise cost control,

It will be seen that promotions of technicians to
higher levels is generally done on the basis of some
definite criteria. The level upto which a technician
can rise is mot specified by a large number of res-

pordents.

Some of the special comments received from
industries on this subject are summarised below:

(]

Respondents belomging to Engineering Industry

1. A proper proportion of higher leve] posts is
available for diploma holders,

2. First preference will be given to degree
holders before promoting 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 o 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 membership of
professional associations.

3. Equal chances are given for degree and dip-
loma holders.

4, There is no fixed criteria for prometion,

ABSTRACTS oF OPINIONS Op SOME ExPERTs ON THE
PrOMOTIONAL OPPORTUNITIES:

1. 8. P. Chitnis, Chatrman and Managing Director,
Chitram and Co., (P) Ltd. Madras.

“All the 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 uscfulness entitles him for
the following promotions when vacancies arise:

At the works: Senior, Technical Assistant
Assistant Enginecr, Superintendent of Sec-
ttons, General Superintendent or Foreman,
Works Manager. .

At the office;: Senior
tant Engineer, Executive Engineer,
rintending Engineer, Chief Engineer.

The higher the 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 takes to. get a job done well,

Technical Assistant
Supe-

- make a big appeal to the management for improving

his prospects. It is oot seldom that the mapagement
finds itself unable to meet the claims for promotion
only on grounds of semiority of service.

The question of promotion to the technicians or
any other member of staff is therefore solved by
selecting him who contributes most to meet these
demands. Merit therefore is the main criterion or the
basis on which promotions are to be given to the
executives and is the basis on which the well-being of
the industry is built.”

2. 1. G. Parikh, Director, Silk and Art Sitk  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-
technical personnel, which at times, is presumably
due to a shortage of technical personnel. This
indicates that there are sufficient job opportunities
for technicians. In many of the mills promotions
are based mainly on job performance, practical
approach, leadership and personality. Hence there
are many promotional opportunities in mills for
technicians with diploma qualifications.”

3. P. B. Adur, The Associated Cement
Ltd. Bombay.

Companies

“A. C. Cs future needs of technicians will mainly
be of a replacement nature arising out of a turmnover
due to:

(a) Promotions, retirements and resignations,

(b) Propressive mechanisation of older units.
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(¢) Adapiation 1o technological changes in  the
manufacturing process.”

+. U. K. Devarajulu, Chairman, Textile Muaciunery
Development Council, Coumbatore,

“In case of diploma hoiders, promotions arec mainly
based on thewr capacity to be useful to the organiza-
ton. A diploma holder has a distinct disadvantage
in the beginning of his career as compared with a
degree holder. He has to prove himsclt in a large
uicasure his capabilities, quality of leadersiup, inde-
pendent thioking, acquirement of kuowleuge and
prucacal experience and industriousness to make um
self switable for promotion. A company wil only
consider how much a person has an ultimae useful
value and a diploma holder with the above mentioned
diploma hoiders is smail. It requires great effort and
true evidence that the scope of promotion for a
qualities is as good as anybody also. There is positive
ecident that the scope of promotion for a aiploma
holders is small on requires great effort and exceptional
" abilities on the part of a diploma holder to secure z
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 mer...
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 cxist (perhaps is not desirable also) in
research organisations where diploma holders cannot
ordinarily rise to officers’ ievel. 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 througn
direct recruitment procedures promotional opportu-
nity is given.”

7. K. Sreenivasan, Director, South India Textile
Research Association, Coimbatore,

“Technicians should have adequate opporiunities
for promotion. In addition, opportunities should be
provided to them sp that the more ambitious and
intcllectual ones may be enabled to take external
examinations such as associateships or fellowships of
professional bodies so that they can rise 10 slill
higher positions. Promotions in the lower levels
should be on the basis of merit-cum-seniority. At
the highest levels it should only be on merit.”

OPiNIONS FROM INDUSTRIALISTS

1. Engineering—(Textile Machinery)

“In our organization, the promotion to the techni-
cian is by and large based on his capacity to be usc-
ful 10 the company. While considering suitabuity
for promotion, his quality of leadership, independent
unnking and his ability to get along with others become,

:major factors. We prefer to promote our employees
.o higher posts than recruit from externa] sources.

On the basis of the past performance, devotion to
‘the organization, capacity for hard work, willingness
to work anywherec any time, executive ability to
take work out of juniors and team work with equals
:and keeping 1n mund that promotion does not frans-

..fer the employee from bis degree of competence to

:a degree of incompetence, opportunitics are offered,
:beginning with supervisors, after 5 to 7 years they
:are promoted as managerial engineers and top
«eXecutives.”

2, Aluminium and Coal Indusiries

NCDC reserves 33 per cent for ‘promotion to the
‘posts ©of officers from among these technicians and
this promotion is made on the basis of their
performance  of the job, their annual coufi-
-dential  character rolls and seniority in service.
"These are dealt with by a departmental promouon
wwommittec consisting of three or. four top executives
.ancluding the personnel manager,

In the Aluminium and Alloy industries and other
:small concerns, the promotion is based mainly on
itheir performance which is judged by whether they
can dzliver the goods irrespective of their seniority.

3. Yamuna Valley Development Organization

Dioloma holders with 10 years service become
eligible for appearing ty a qualifying examination for
promotion as assis.ant engineers. Promotiop is made
on basis of merit in the qualifying examinations. 20
per cent quota of Assistant Engineers is reserved for
promotees.  Thereafter, promotion as executive
enginecrs and superiniending enginecrs is made on
basis of merit-cum-seniority in the cadre.

4. Small Scale Indusirics

It is generally reported that since they have started
their industry very recently, they are not in a posi-
tion to evolve any definite patern 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. Not Classified

Promoticnal opportuniies are available for Diploma
holders ang their promotions are based on their
knowledge of machines, materials and individual
talents.  Other unclassified industries with the
exception of 3 industrics reported that they are
having promotion opportunities and a Diploma holder
can come up to the level of a middle Manager. All
of their promotions are based on seniority, ability to
handle human relations and efficiency,

5.2.5. Retraining of Technicians

Responden's were requested to state if they have
plans to retrain their technicians in order to mect
wir future techmological needs, If so they were
requested to indicate the arcas of such retraining,
They were further requested to state if they would



desire that technical institutions where facilities are
available could undertake this retraining work in the
form of refresher courses.

Sln—'-‘ L

Industries not in favour of Retraining Technicians:

Man made Fibre Industry: The man-made fibre
"nlustry does mot have any plans for retraining their
technicians at present mor do they think that this
is mecessary. A majority of the mills have arrange-
ments under which they hold frequent 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-
search Association (SASMIRA) Bombay,

Aeronautics Industry: 1t has been pointed out
that the future technological needs of the aerospace
industry canmot be met merely by retraining diploma
holders, and that this need can be more easily met
by encineeting degree holders after some in-plant/on
the-job training.

The Electricity supply and distribution ‘organiza-
tions like Kumbakonam Electric Supply Corporation,
Vellore Flectric Supply Corporation, the Erode
Electric Supply Corporation etc. feel that there is no
need to retrain their technicians.

A Rayon manufacturing firm and a synthetic gem
manufacturing firm, and a paper mill fecl that periodi-
cal re-training for their technicians is not very essen-
tial since there are not many changes in the methods
and the processes used in their industries. The Central
Coal Wasling Corporation, Omega Insulated Cables
Manufacturing Company, Industrial Chemicals and
few Cement Manufacturing Firms also feel the same
way.

Shii K. Sreenivasan, Director of SITRA in his
special memorandum has stated that retraining of
Technicians is necessary in the Textile Manufacturing
Industry whenever nmew 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 technological developments. Some of them do
not have facilitics for such retraining at present.

Providing Retraining at Technical Institutions

On behali of the automobile industry it has be
stated that it would be quite useful if tcchnic?}l
insiitions can provide retraining facilities “witp pro-
per co-ordination from industry”.  Some of the ynits
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belonging to the Iron and Steel Industry feel in the
same way. The Civil and Structural Industry is in
favour of Techuical institutions providing retraining
facilities.

One cement manufacturing firm feels that technical

- institutions can provide training; but that this should

be supplemented by in-plant training with suppliers
of sophisticated machinery.

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 Machirery Manu-
facturing Industry considers that retraining in
Technical Institutions, of technicians belonging to
manufacturing companics may not serve any useful
purpose.

-

Retraining by Indusiries tiemseives

A large majorty ©f the wdusirics consider that
inJustnies alone snouwld relrain  their  teconiciaas,

Some of their typical comments are reproducea
below: *

Bicycle Indusiry: loslitutions are not expecied 1o
have the required facilities, ,

_Electric Motors and  Generators: Training is
‘given by our Principals in Germany.
Heavy Industries:

Such reuraining should be give
by the industry . jtself, £ d be given

Heavy Electricals: Retraining is done on the job
when technological changes are ncc?:gsary. ft ! s

-lCUl to arrange such training in selected technical

nstlutions as the trainin if
cach industry, g neeus will be specific to

Chemical Industry:

1 It is not essential  f
academic specialisation e pory:

10 be conducted by the poly-
techni because almost in all cases the subseqﬁzt
e Ployer will train the “‘raw materitl® and mould
Im as required by the Organization,

Railways:  Give refr ini
ilways: esher  training to  the;
technicians ap all jevelg in their owng workshu'gg

hcv have the DCC aga. .
.  Becessary facilities f ;
duration of training is 6 to 8 w&:(:k{;r that. . Their

Port Trusy:
representatives
i“ngineers,

'}"cchnicians were retrained with the
of Manufacturers and Consulting



Most of the industrialists fecl that training of their
wecnnicians should preferably be in their own work-
shops. However, relresher courses and re-training
wm advanced methods may be offered in specialiseu
institutions in an  industoial  atmospiere i such
widllities exist there,

Petro-Chemical Indusiry: Have their own training
officers. They have their own training centres
except for computer course, net work analysis
course industrial enginecring eic.  For ticse, the
company uses facilities available in outside institu-
tions,

Textile Machine Manufacturing Industry: ¥ there
could be interaction between Companies technicians
could be sent for short duration to factories where

more modern equipments and  better 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, NITIE etc.

One of the leading Civil Engineering construction
firms points out that many of the diploma holders
may like to prepare for Sections A and B Examina-
tions of the lnstitution 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 orgamiseq 2 to 3
. months short term refresher courses for persons al
i 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 indusiry. A long
term industrially oriented course at the, Supervisory
levef in the fields of Foundry and Forge Technology
Is also proposed to be started. All these courses are
of sepciailsed nature ang higher than diploma level.

Other Methods of Retraining Technicians:

Ong of the experts connected with the Textile
?’Il?chmery Manufacturing * Industry observes as
ollows:

“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
advance his knowledge and experience.
Technica] Magazines, books and other
materials are readily available to him.
On many occasions, the top management
marks the articles and gvrite-ups in technical
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magazines to be read by the technical per-
sonnel. . Each of our technmicians is given
an opportunity to travel within the country
on one job or the other. During these
travels, he comes into contact with other
technical personnel and indulges in techni-
cal discussions which are very beneficial. A
professional man cannot permit himself to
be static and stagnant. We are of the
opinion that this aspect is mot adequately
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 of similarly employed technicians
also help. It is our observation that stu-
dents who have developed the capacity to
think and have the curiosity to know, have
been most successful as technmicians. Un-
fortunately, in our experience there have
been very few students possessing these
qualities, Many more students can develop -
these qualities if given opportunities while
being trained in am institvtion.”

A leading electrical engineering firm with its prin-
cipals in U.K, informs that re-training, # found
necessary for their technicians, is given in the work-
shops of their principals in UK.

’

Area of Retraining

The areas of retraining suggested by respondents
are listed below:

Area of Retraiding 7} Suggeste by

Industrial Belectronics . Iron and Steel Industry
Operations Research Cement Industry

Petro-Chemicals,Ironand Stee |
Industry, Cement Industries

Instrumentation .

‘T'ooling and Tool Room Practice Bicycle industry

Tool Design . . Textile Machinery Indust

Tool Engineering . Machine Tool Industry

Workshop Bngineering,

Paper Indutry, Textile Machi~
Machine Design and Drawing

nery, Automobile Industry,

Production Engineering Automobile Industry

Plant Operations Petro Chemicals

Production Planning » Iton and Steel Industry
Textile Machinery Industr

Electronics Industry



Production Control

Process Control
Dry Process Operation
Metallurgy .
* Testing
Standardization
'Materials Control

-

- .

Quality Control

Preventive Maintenance

Tool Rooun Practices
Power Plaut Engineering

Industrial Engineering

Special purpose Machines

Pump Design

Foundry Technology

Production and Metallurgical
Inspection

Sheet Moulding, Die Casting

Industrial Organization and
Management

Supervisory Courses

Method Study
Work Study

Time ani Motion Study
Factory Law

Simple Factory costing
Sales and Servicing
Spinning and Processing

Paper Technology,

. Textile Machinery Tndustry

Chemistry and Engineering

Advance ] Studies of Design of

Struciures

Flectronics Industry
Iron and Steel Industry
Cement Industry
Telephone Industry
Electronics Industrv
Automobile Industry

Automobile Industry
Electronics Industry

Iron and Steel Industry
Automobile Industry
Electronics Industry

Eelectric Motors and
Generators Industry

Petro Chemicals Paper Industry

Iron and Steel Industry
Automobile Industry
Electronics Industry

Textile Manufacture Industry
Rolling Mills

Machine Tool Industry

Paper Industry

Paper Industry
Ironani Steel Industry

Bicycle Manufacturing
Industry

Pump Industry
Poundry and zllied 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 Indusery

Textile Machinery Industry
Telephone Industry
Telephone Industry
Electronics Industry
Textile Machinery Industry
Paper Industry

Structural Enginecering
Research Institute

body who wil] not be
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5.2.6. Industrial Training for Technical Teachers:

All agree that technical teachers should be upto-
date in their knowledge of the practices of indusiries
and should be able to enlighten the students with the
latest methods and techniques adopted in the indus-
tries. But when it comes to ihc 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 alrcady
giving training to teachers from Technical Institutions
(Iron and Steel Industry, Textile Industry, Port
Works, an electrical engineering firm and a civil engi-
neering firm and a firm manufacturing automobiles).

Nearly 80 per cent of the respondents stated that
they are willing to offer training to staff of Technical
Institutions, but had so far not trained any, because
they were not approachced by aay insidtution,

A textile firm is willing to train teachers om an
experiment basis if teachers are sent in small batches.
The Centra] Coal Workers Organization wants to
offer training to the teachers and simultaneously use
the teachers to train their technicians in their shop
floor when the teacher is ‘with them. A cement
manufacturing company 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
of the Public Sector Institutions like Railway Work-
shops, could arrange to take in technical ‘teachers
for training. One regpondent 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.

. Most of the private sector top executives feel that
it is very essential that the polytechnic teacher should
get the industrial training, but some of them say that
they will not be able to take up this work because
of the small size of their units, One opinion is
that industries will agree to train teachers subject to
the provision that the teachers are not inquisitive to
know technical secrets of the firm. An oil Refinery
firm has stated that it will not give training to
teachers_smce It wants to safeguard technical secrets.
A chemica] firm hag stated that it has a technical
Secrecy agreement with its collaborator and hence it
Is not possible to offer training, to non-employees,

On the question of payment t i
o i o the teacher trainee
it 15 stated that the institute should pay the teacher’

during the trainin i i illi
1 t g period, One firm is  willi
provide facilities yihing,

y ilities if it does not cost them an ing.
It 13 not willing to pay any stipend to the tzzléjht:g:'
trainees. Another firm does not want to take the

responsibility of trainin

It hag stated that, "nobg or educating the teacher.

ody gives training for some-

immediately. 'Of any further direct use



One respondent replies that they will allow teachers
LW VISIL thewr LaclOly adong willl the s.oudenls  and
auother Urm has stdwed Wal leachers, wnie 1o aluuy
shoulg learn vy actudl piacuce and nor Dy wiery
obscrvauon. “APpart trom working ip a factory ror
someume, teachers should visit more-racteries aloag
with studeats wien they go on tour to learn lates:
methods”, 15 yet another suggesuon. Une heavy
engineering facory whtes o say that it will peraut
teachers lo visit and observe for a short penod in
thexrr production units.

No uniform suggestion has been made about the
duration of the trawng, a Polytechmc teacher should
have. It ragues from one month to 5 years at a
ume. Oung suggestion is that the teachers should be
made to remamn jp the industry for a tairly long
period with specitic responsibilities. A 1iraining
perrod of one year is recommended in ope case.
‘Three to four months tramning for every teacher, in
alterpate year is another suggestion, A minimum
training period of 6 months has been suggested in
another case. It is also suggested that omly persons
with 5 years industrial experience should be recruited
as polyiechnic teachers. This apparently means that
the industries should not be saddled with the respon-
sibility of training a teacher any further. Almost all
agree that industrial training is a necessary pre-
requisite, for taking up 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 to 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 and 4 years as a leading man in the middle or
top level of management. A paper mill prefers that
people with 10 to 15 years experience in responsible
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 his
tenure as a teacher—is the opinion expressed by
many. Such training during the tenure of his work
as a teacher may be of short durations extending
from a few days tp 3 months, during summer
vacation. Some suggest that such training should be
given compulsorily 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
SITRA, Shri 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 ‘ears, :

In a very comprehensive report the Chief Engi-
neer of a Civil Engincering Company has suggested
that technical teachers should be encouraged to write
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textbooks in their fields and that teachers should
tollow-up the students during their industria] appren-
ticeship, and keep track of their further posiuons in
wmuustry.  He suggests also a code of conduct to be
vvolved for techmical teachers and enforceu.

The opinions of the top management personnel in
the Texule Manufacturing industry regarding teacher
training are as follows:

The teachers in polytechnics are often fresh gra-
duates who consider ‘polytechnic education as a
diluted engineering degree education and they need
to be educated on the aims of polytechnic education.
Polytechnic education is going down in standards due
to lack of trained teachers. Their knowledge 1Is
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 training to teachers in limited areas for shorter
durations. : -

Most of the artificial fibre manufacturing units are
not willing to offer training facilities to teachers be-
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
most of them say that such a training i highly essen-
tial.

The experts from the electronic industry feel that
training for teachers is more essential than for stu-
dents and they suggest that thg Quality Improvement
Scheme of the Union Ministry may be adopted.
They feel that the training for 6 months in Industry
will be useful to teachers.

- A

An expert from the automobile industry cxpressed
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 not have any
industrial background and they lack a knownledge
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 should
change. Higher scales of pay should be offered to
attract the best talent. Teachers should undergo
training ipn summer, instead of wasting their vacation
in evaluating examination papers for which they get
some remuneration, Consultancy should be en-
couraged.”

A Government Polytechnic Principal has suggested
that test standards and curriculum should be reorga-
nised such that the teachers feel that unless  they
have some industrial training they will not "z 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 examinations etc,

Apart from stressing the importance of lndustrial
traiming for Porytechnic teachers, quite a few res-
pondents mentioned that Polytechnic teachers should
alsg be trained in the methods of educational psycho-
fogy as well. It was stated that one year training
in Educational Psychology in Technical Teacher
Training Iostitutes ang ome year training in industry
should be imsisted upon before appointment as
teachers. One more suggestion was that Polytechnic
teachers should have sandwich training in indusiry
and short term summer courses in teaching methods.
‘Training in Teacher Training Colleges is more essen-
tal than Indusirial 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 unusbal It states *The teachers
are acquiring industrial experience and whether it
would be particularly useful to them in the discharge
cf their duties as technica] teachers is seriously
doubted umless the quality and calibre of the teacher
is of a high level. Industrial experience is hardly of
any use, We should be sure what sort of experience
is to be picked up by teachers from industry and
imparted to students. However ‘as an experiemental
basis teacher training in industries may be tried.”

5.2.7. Co-operation from Industry:

Industries were requested to state if they are in
a position to provide .the following assistance to
polyechnics in order to enable them to turm out
technicians suitable to industries,

(1) Supervised training of the students in
specific fields of specialisation and,

(2) Making available their senior engineers and
technicians to give a course of lectures on
specialised topics to the final year students
of the polytechnics.

From the replies to the questionnaire, it is found
that:

(1) many industrial units agree to offer super-
vised training to polytechnic 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 ther
shop floors without any reservations:

(1) Machine Tool Industry;
(2) Paper Industry;

[ S1)

(3) Electric Motors and Generators manufactu-
ing industry.

{4) Non-ferrous metallurgical industry;

and
(5) The Cotton Textile Manufacturing lndustry.

The following industries have stated that they
would be willing to offer practical training tacilities
subject to certain conditions:

(1) Railway workshops;
(2) Heavy Electricals;
{3) Heavy Engineering Industry;
(4) Textile Machinery Manufacturing Industry;
(5) Electronic Industry;

and
{6) Many Small Scale Industries.

The conditions stipulated weve:

1. The industry will not incur any expenditure
in allowing, the students to work and get
trained in their shops.

2. The losses to the factory by way of materials
wasted by the trainees should be made
good,

3. They will not be in a position to spare their
officers to plan and supervise the training.

4. The candidates trained in their workshops
should 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 with any accident
during the period of training, no compen-
sation wil] be paid to them 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 certificate.

7. During the entire period of training, the
teachers from the college should be in close
touch with the trainees and be guiding
them properly.

The aeronautics industry stated that training in
taeir workshops will not generally benefit a polytech-
nic student unless he is to be employed in their own’
units. But the possibilities of polytechnic students
acquiring the posts of technicians in the aeronau-
tical industry are rare. The industry requires very
“ah standards and prefers to take in technical
graduates and hence regrets its inability t5 be of

any help in offering practical training to polytechnic
:tudents.



Some of the industrial units doing specialized jobs
cxpressed that instead of getting trained in their
shops, if the candidates came to them after being
trained in some genera]l purpose workshops, it would
he more useful to the candidates,

Regarding the sparing of the services of some of
their senior staff members for lecturing to the final
vear students, almost all the respondents welcomed
the idea. It was rcported that the top management
will not stand in the way, if the senior engineers
voluntecred to give special lectures. Some stated:
that whenever such works are undertaken by their
2agineers, they should be duly paid by the colleges.
It was also stateq that if the lecturing in polytechnics
were to be arranged after the work bours they won't
have anvy objection to sparc the services,

5.3. Some Specific Observations on Issucs not Covered
by the Questionnaire. .

A few respondents have sent their detailed sugges-
tions 'on some aspects of training and placement of
polytechnic candidates not covered in the question-
naire as summarised below,

5.3.1. Deficiencies in Dioloma Holders:

The technicians who are supposed to have the ability
to comprehend scientific and management t}leones
should have high degree of specialization in the
particular skill and good insight in identifying and
solving job problems. In addition to _this _they
<hould be in a position to understand the instructions
given by engineers and to express them clearly and
unmistakably to the craftsmen who are actual ope-
ratives working in the shop floors. This calls for
genuine aptitude for technical jobs, ability to under-
stand technical details and communication skills.

But the present svstem of Polytechnic education
has failed to fulfi] the above requirements.

At present, the diploma holders are

—ignorant of the actual require_ments of. industry
due to the lack of industrial experience.

—poorly equipped with technical knowledge,
—donfused 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 tcchgical _assisgants
doing semi-technica] and .semi-clerical jobs.

—without any sound footing in areas Iike_tech-
nica] report writing and human relations.

The polytechnic course is a very poor and diluted
version ‘of the degree course. The diploma coursc
docs not provide for any depth of knowledge.

Except for every rare exceptions, most of the
applicants sceking jobs do mot seem to possess the
requisite engineering background to understand what
15 expected to them. They lack self-confidence. Un-
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certainty and confusion upset their ‘performance in
the interviews for want of adequate grasp of engi-
ncering principles. Both in the oral and written
tests conducted in the elements of applied engineer-
ing to measure the knowledge and aptitude of the
applicants for the subject, their responscs are poor.

5.3.2, Pattern of Polytechnic Education

Vocational Training at High School Level:

Vocational training should be offered to high
school students as a first step in the engincenng
education. This traininpg will help a student to
make his own assessment of his aptitude to the
subject and will help him to develop a proper
attitude. Workshops 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
al} institutions in India should be prepared in con-
sulatiop with Universities, Engineering Societies and
Industries. All institutions should be persuaded 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 ade-
out for absut 12 or 15 different branches of techno-
logy and industries could pick up suitable candidates
trained in any one of the branches and give them on
the spot training to make them useful for their pro-
duction 'programmes. What is necessarv is that the
Technicians Training Prosrammes should impart ade-
quate knrowledge n the chosen field of technology and
acawaint the trainee with the practical skills involved
in that particular speciality.

Partern 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 Govermmment 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
and who are spomsored by it. The industry may
release them from work for the required period.  Yet
another possibility is to run the polytechnic as ap
evening course so that persons who are employed in
the industry (those who have completed apprentice-
ship course and put in 2 to 3 vears of practical work)
can be selected for the course. The merits of the
above methods may be considered and an appropriate
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-dating of course content, and teaching
and training programmecs must be ensured,

5.3.3. Intake, Admission, Cwrriculum, Syllabus etc.
Reduction 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 vartous 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, Selecion of candi-
dates of either sex shouly be based on inclina-
tion, aptitude, ability and minimum basic qualification
ie. all technicians’ training should be open to boys
and «irls and selection of rejection of an application
should 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 whe have a minimum two years of practi-
cal experience in their subject of jnoterest. 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 mto 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.

4. Selection of students to technical institutions
should be based on the capacity for practical think-
ing, analytical approach to problems and the mental
aptitude towards engineering 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
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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 onc vacation and that
should be in summer. :

Curriculum

The general 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 studies. Project
work on group or individual basis should be en-
couraged in which the teachers should actively
participate, o

.
-

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
getthonly a shallow knowledge in the subjects taught
to them.

This can be improved by branching out the sub-
jects i.e. by making some basic subjects compulsory
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 Subjects :

Young technicians are expected to perform a wide
range of professional duties and therefore it is cssen-
tial that they should have some knowledee of the
basic sciences and essentials of other subjects such
as economics, management sciences, factory organisa-
tion, personne! management etc. because they have
to work with skilled and unskilled labourers, equals
and superiors,

Préparation and sale of Textbooks

Textbooks on engincering subjects, should be pre-
vared by the University professors and they should
be sold at concessional rates to the students, The
standard engineering textbooks are very costly except
for the low priced editions of text-books of foreien
authors which are now published in India. A few
chosen nrofessors and industrial experts may be en-
couraged to write text-books by offering cash rewards.
There are obvious edurational advantages in having

text-books specially written by experienced tcachers
to suit the local conditions.



Supply of Class Notes

The students normally take down lecture notes but
it is difficult and time consuming to copy down sket-
ches and drawings from the black board. As the
number of students is large and the subject matter
repetitive for new batches of students, it is suggested
that the notes and sketches be duplicated (cyclostyled,
blueprinted etc.) and distributed to students to save
time. More attention may be paid for discussions
based on the notes.

Use of AModels and Films, Visit to Projects elc.

For civil enginecring students, some models of the
bridees, transmission towers etc. can be prepared.
Industrial tours or visits to big projects under construc-
tion should be arranged.

Best results wili be derived if the students are
taught with film strips in such topics as the fabrication

of steel structures, construction of roads and buildings
" eie. The students will learn best if they are frequent-
ly taken to workshops and factories and worksites
to observe how machines are operated, how different
jobs are done ete.

Building 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
resources and use their commonsense, analytical
ability and judgement.

Developing Communications Skills

Lecture meetings or seminars should be organised
so as to develop theic powers of expression and
ability to solve problems through group effort. To
develop sclf-contidence in the students there should
be a practical course of one hour per week for dis-
cussion among students. As many students as pos-
sible should be cncouraged to participate jn debates
on special 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 ard 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
1t Is possible, the reading rooms must be air-condi-
tioned. Workshop facilities should be improved and
students must be encouraged to prepare, design and
manufacture a working model such as fan, motor,
engine, pump etc. with the help of their teachers.

Publication of Project Reports

The reports of the big engincering projects in our
country should be published with all details and with
information on the design, calculation, construction
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details with cost estimates for the benefit of young
engineers, so that they can gatber more quickly from
the experience of others the knowledge as to what

. to avoid and what limitations should be kept in inind

to prepare safe, sound and economical engineering
projects. Thesc engineering reports should be pub-
lished by the Government of India, Ministry of Edu-
cation and made available at concessional rates to all
as done in the U.S.A. by the Tenmessee Valley
Authority.

Special Lectures by Experts from Industry

Experts from the industry may also be
occasionally to speak to the students.

invited

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 be
achieved by inviting persons from the industry as
shonorary or part-time lecturers in technical institutions

.particularly polytechnics. Such special leciures from

them could form part of the regular syllabus and can
be classified under ‘Lectures on practical aspects’.
These lectures could: be given twice in 2 week cn
selected subjects depending uwpon 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 practical lectures, In fact in
Mysore State, this has been practised and has proved
very 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 dcputation 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 project work and homework and class partici-
pation be taken into consideration while declaring
the final results.

- Importance must be given and miore marks allott-

ed for their day-to-day class work and sessiopal
work than for the tests in any subject. According to
the prevailing system, every student is examined

twice in some subjects, once in the second vear
annual examination and once again in the third vear
final examination. This system should be abolished.
Syllabus of some subjects must be completed in the
second year class and final examination jn these sub-
jects must be held in the second year so that in the

‘third year, for the final examination, students will

not be overburdened by many subjects.

Question papers must be set and answer papers
evaluated by the teachers who teach the subjects.



A student’s performance in the final examination
does not ndicate in any fzir measure of reliability
mis competence in that subject. The other factor
such as the liberal attitude taken in evaluating his
pertormance in the final examination and the modera-
ton shown subsequently may make the evaluation
unrcliable.

The empbasis should be shifted from the annual
examupation to his total perfarmance dunng his period
of study in the institute.

5.3.5. Teachers and Faculty Development
Recruitment of Teachers

A polytechnic is as good as its stafl. At present
talented and competent people are not attracied to
the teaching protession due to the poor salaries
and grades oftered, with the result that the quaiity
of teachmg is poor, The first problem to be tackied
therelore, is to build vp a cadre of really competent
teachers through attractive salaries and grades,

Emoluments of Teachers

This should at least be on a par with that ia indus-
try so that a person can migrate from industry to
the teaching protession without much tinancial loss.

Faculty Deyelopment

The present day teacher is devoid of practical
experience and his methods of teaching and training
of the students do not contribute to the development
of and acquisition of skills required. ‘There bas been
100 much stress on theoretical education with little
cemphasis on practical aspects. The teacher js not
exposed to problems of industry pertaining to manage-
ment, productivity and advancing technology.

Training of teachers is one of the most important
and vital matters to be taken up by the insututions
and the Government, The faculty members should
be allowed to work in an induswry for a ‘period of
one year once jn every five years. Teachers must
have industrial training to keep themselves aware of
industrial practices and thereby make themselves
more effective and purposeful in teaching. The gap
between industry and technica] education should be
filled up by taking prominent technical personnel firom
industry as faculty members for certain periods.
Seminars can be organised in which teachers, students
and experienced technical personnel from industry can
participate and discuss. Industries may also sponsor
research programmmes with institutions for mutual
benefit.

At present, even fresh graduates coming out of
the Engineering Colleges without any experience are
appointed as lecturer. It is necessary that before
such graduates are employed, they bave atleast 3
years of practical experience inl either industry or
some Governrment Engineering Organizatuon. ‘This
apart, every third year there should be a Refresher
Training Programme so that eachers in ploytechnics
are exposed to the problems of the industry in an
ntensive manpsr. Ail this means that the industry
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and educational institutions have to get together in
planning polytechnic Teacher Training Programmes,

One of the objectives of training of technicians is
to prepare them eventually for industrial life. It
wowid be advisable theretore that a teacher should
visit periodically such establishments where these
technicians are taken for training so that any lacunac
in their practical traimmng can be removed,

It is an excellent jdea if teachers spent some time
i.e. 3 to 4 months every alternate year in big design
offices and faclories and at construction sites of big
projects, This will keep them in touch with some of
the practical problems which will have to be tackled
by tne technicians when they enter employment after
leaving the institutions.

Industrial experience may be made compulsory for
all teachers employed in technical institutions. An
approach may be made by the Governinent to those
industrial houses who woulid be willing to allow their
cmployees to be seconded to teaching establishments
and vice-versa

Code of Conduct for Teachers and Students

Students very often complain that the teachers do
not take their classes regularly and seriously. These
complaints need to be investigated and a code of
conduct for teachers formulated and puidelines for
improving standards of teaching to be evolved. At
the same tme to emphasise student discipline and to
ensure serious application to studies, a code of disci-

‘pline for students is necessary,

536, Practical Training
Responsibility of Indusiry

e -

Technical education should be formuluted and
organised with the active cooperation and participa-
tion of industries. Industrics have a major responsi-
bility in the task of integrating theoretical learning
with practical industrial experience in cooperation
with the educational institutions and Government,
The task is of great national importtance as it involves
the development of technical manpower for Research,
in Design and Development, in Management and in
various other engineering fields.

Practical Training S

~The importance of industrial training at shop level
as an integral part of the techniciang’ training need
hardly be emphasised. Not only proper arrange-
ments need to be made for their on-the-job training
in industrial engineering establishments, but there
should be proper supervision and follow up by the
teachers to ensure that they receive the appropriate
training during the period of training.

_ A planned programme of vacation practical train-
ing in industry supervised ) inspected by the teachers
1s to be arranged, ‘



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 vither by
the Central or State Government. This will not only
help to render practical training to students but also
will provide opportunity to poor students to carn
while they learn. In addition to this, arrangements
should be made for vacation training of the students
in industrial organisations.

Sandwich Training

The sandwich courses aim at a meaningful educa-
tion by blending theory and practice. Such courses
are popular in US.A., Germany and UK.  For
prpanising such courses cooperation of industry is
essential to look after the practical aspect of educa-
tion.

Sandwich courses are preferable, especially for the
specailzed courses, as they will result in a reduction
in the time 1that it now takes for a student to go
through his academic and practical training. In
other words, he will be available for shouldering job
responsibilities within a shorter period of time. Ex-
isting industrial establishments may not, however, be
able to provide practical training facilities to all
students. It may thercfore be necessary, in the first
instance, to restrict Sandwich Courses to those under-
going 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
_ gain 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 should be at least 12 months, divided into two
or three convenient parts. ' -

5.3.7. Placement and Specialisation
Appointment of Standing Manpower Committee

The present day student unrest is perhaps mostly
due to unemplovment 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 given suitable
jobs soon after completion of their studies and prac-
tical training. This is the responsibilty of the Gov-
ermnment,
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A committee js 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.

Selection and Placement
The following factors should be taken into account
while recruiting a technician:
1. General and academic qualification.

2. Previous

oL including
training.

practical  experience

3. Capacity to analyse a problem and apply his
mind constructively.

4. Ability to read drawings.

5. Personality, knowledge of English, ability and
ingenuity. .
and

6. Behavioural aptitude {of cooparation
collaboration with colleagues)},

and

The first two items may be given 40 per cent
marks each and rest distributed as required by the
cmployer. Assessment of the candidate may be
made by written tests, practical tests and individual
and group discussion. Many large organizations such
as Railways, Defence, Post and Telegraphs and
Public and Private Sector Companies prefar to re-
cruit fresh Diploma holders through written tests and
interviews.  Selections are made in a highly competi-
tive field and the best talents available are recruited.
These persons are given two tc three years training
at the end of which they are placed in suitable posi-
tions.

Placement and Maintaining Close Contact with Indus-
ry

Polytechnic authorities should keep a record having
the particulars about salary, present status etc. of
their alumni. Also there should be a get-together of
past and present studants annually to create a bro-
therly feeling which may help to get information on-
job particulars for the use of students. The teacher
in charge of trajning arrangements may be asked to
visit the various establishments periodically to collect
the job informatinn for the students in such establish-
ments,

In fact, assistauce in getting jobs after training
should form part of the work of the polytechnic and
there should be continuinz liaison between the poly-
technic and industrial/engincering establishments in
this respect, There should also be more exchonee
between industry and teachers who are involved in
training of technicians. It is important that advi-
sory bodies be formed for all industries so as to tinci-
litate the exchange or ideas between the polytechnic
institutions and industries. :



Emciumerts of Technicians and Ensuring Vertican
Mobiliry

Diploma holders may be started on a minimum wage
of Rs. 250 per month but gradually as they gain more
experience and beceme fit to shoulder more respon-
sibilities, there will be many opporiunities for pro-
motion in pay and status. They should also be
encouraged to improve their knowledge by preparing
for scztion A and B Examinations of the Institution
of Enzineers and more opportunities should be given
by tue industry; to capable and deserving diploma
holders to improve their status. Initially, there may
be somie scrt of aotagonism from engincering gra-
duaixs ¥ diploma holders are employed in large
numb.r in big establishments. To overcome this
oppasition, some of the jobs at higher levels may be
wserved for diploma holders who are capable of
takine up more responsibilities and who are success-
ful in joining the Institution of Engineers (India) as
Associate Members instead of directly recruiting
engineering  degree holders as probationers. Some
thought should be given to this ticklish problem early,
before it assumes difficult proportions,

Forma:ion of Association of Technicians

Associations of Technicians may be organised in
big cities with the help of professional organisations
or institutions and in  collaboration with industrial
establishments and colleges. Technicians possessing
requisite diplomas with practical training and expe-
rience should be requested to join such associations.
These associations, if established, may conduct mcet-
ings and conferences and conduct some joint meetings
with recoomised professional societies which will be
useful for all concerned.

Facilities for Diploma holders 10 underge Degree
Courses

Some good students who were unable to join
universities for the degree course, are forced to join
polvtechnic due to circomstancss. They would like
to join 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
their studies further. Some of the more ambitious
srudents with first class diploma in civil engineerine
do attend degree courses in the evening. f.c., after
recular hours of work and a number of them have
alre~dv obtained degrees from the Jadavpur Univer-
sitv. Tt is advisable that such facilities should be
expanded so tha* the diploma holders who desire to
acguire more knowledee and secure the ensinesrine
degree mav have the opportunities to do so. '

Ample scope for further studies for diploma
holders must be given by setting up evening colleges
and by other means.

Recoonition of Diploma for Studentship Examinaticne
of the Institution of Engineers (India)

Trere are also a few women’s nolvtechnics in anr
country conducting courses in architectnral assistant-
shin and electrical communications. It is leamnt from

198

some of the diploma holders that the diploma granted
for architectural assistantship is not recogniscd by the
lnstitution of Enginecrs (India) for exemption in the
studentship examination. The architectural assistant-
ship course should therefore bz suitably revised so
that the Institution of Engineers (India) could recog-
nisc this course for exemption in studentship examina-
tion and the diploma holders in  architectural
assistantship are enabled to pursue their studies.

Refresher Courses

For up-dating and improving knowledwe and skill,
refresher courses or evening courscs should be started.
The courses can be given by the specialists from the
industry and teachers from Technical Institutions,

Specialisation

Specialisation would be meaningless unless a
tcchnician has acquired a sound basic knowleae and
a thorough practical training as envisaged for a dip-
loma holder. Any specialisation, such as production
engineering, Industrial electrenics etc. should be 1aken
up only after a person has successfully completed a
course in Engineering.

It is desirable that the arcus of specialisution are
properly identified in consultation with  industries.
Specialisation in cases of fertilizer technology oil
refining and in fields of such specific nature, should
bz undertaken by way of post academic training 1o
suit that particular industry’s neecds,

. As far as Textile Muchinery manufacturing industry
is converned, the fields of specialisziion will be:

1. Operation and Maintenance of modern and
sophisticated machine tools,

Design and development,

Design and manufacture of
other production devices,

2.

jigs, Jixtures and

4. Process planning and production control,
. Inspection and quality control, and

6. Erection and servicing of textile machinery.

Diploma holders who have acquired a sound
theoretical and practical knowledge durine the courss
of study may not fit in positions required by industry.
It is therefore necessary for industries to provide

postacademic training to make them to suit their
needs,

Broud based Education Versus Specification

Jt is possible to introduce specific areas of speciali-
sation in the polytechnic curriculum. But one has
to lool.c into the consequences of these, under the
brevalling administrative and political set up in our
country.  This type of specialisation has been a wreat
success in Russia and Germany. Tn Russia a thorouch
assessment of the requirement of personncl for the
various m.dustrres under a particular category of
Specialisation is made and a limited number selected



for imparting such a trainicg. 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 becn equipped  with the
fundamenta! technical orientation, it should be pos-
sible for one to learn and specialise after joining the
industry. Both thesq view points have their pros
and cons. We have to look into ihis question from
the assessment figures of techmical personnel, s
conducted by the Government of India, required under
various categorics, for the five ycar plans have morc
often proved to be completely different from the
actual situation at various times. This is to be attri-
buted to the unsound economic conditions, unpredict-
able labour situation and recession in industrics.
Under the present conditions of political set up it
scems 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
cradualing students. Highly specialised personael if
denied employment opportunitics in the rsspective
industries concerned will not be in a position to
explore avenues of employment elsewhere.

Limited Specialisation

Demangd for specialisation is on the increase. Only
areas of specialisation, whica 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 line.

Fields of Specialisation

Specific arcas of specialisation may be introduced
fike Production Engineering, Commercial practice,
Safety Envineering, Maintenance Engineering, Indus-
trial =~ Electronics. Buildineg construction, Process
Metallurgy, Oil Refining, Fertiliser Technology, Textile
Processing, Plastics, Standardization etc. This could
be combincd judiciously with definite durations of
academic learning in polytechnics.

It would be a good idea to introduce short courses
in highly spacialised 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 course
to existing 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 Industry will help not only the indnstry but the
‘Technician also even from the early staces of his
appointment. The fields cover subjects like science
of metal forming, hvdraulic engincering, insrumenta-
ti‘on and the like and the specialisation of the techni-
cian in that subject should cover both his technical

}:pow-how and the skill to perform the task given to
im. .
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This accomplishment is possible when the student
lcarns that subject in particular eveq from the begin-
ning of his carecr in the Polytechnic and at the same
time picks up the field by working in the shop foor
of any industrial umit,

A period of four to five yeurs is considered sutficient
to achieve this objective. During this period the
student works continuously in an industrial under-
taking during the day to pick up .2 skill of his trade
and attends night classes to learn the theory and
application of the subject.

This system of education dues awa,s with the post
academic training by the employer while at the same
time he knows the applicant intimatcly 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 Civil/Structural,
the Mechanical and the Electrical with ‘Sandwich’
training so that these technicians can find work or
employment in the various projects undertaken by the
Central and State Governments under the Five Year
Plans. Those projects can as well engage the 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-Industry Cooperation

The liaison between the industry and the polytech-
nics at present is poor. To keep the teuching 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 ete,

The degree of participation of the industry in the
diploma 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 students and polytechnic
staff, and by examining the 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 ihe 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. I other words ‘know-your-
industry’ must be the motto. This kind of rapport
will enable the students to be correctly oriented to
industrial culture, The talks need not bs anly tech-
nical; thev 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 ctc. On a
reciprocal basis opportunitics 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
teachers which in turn will improve the quality of their

teachinsg,

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 vears 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 tha
industries.

Spelling out Responsibilities and Creation of Machi-
nery for ensuring discharge of Responsibilities,

The responsibility of the Government, the Poly-
technics and the industry for the bringing up and
maintaining the polytechnic education at a satisfactory
Ievel are not specifically defined. Unless the respon-
sibility of the three parties involved for the curri-
culom, staffing, administration, finance etc. are clearly
defined and a suitable machinery to see that thece
things are carried out properly, is set up, no signifi-
cant improvement will result,

5.3.9. Special Needs of some Parficolar Industries

Training of Technicians in Cement 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 regjon.
The geographical limitation has brought home the
compelling necessity of self-reliance in so far as
training of their technicians is concernad. Therefore,
the A.C.C. have established full fledged centres for
the training of their skilled workers and technicians
in their own factories with the help of their own
instructors. This training is essentially job oriented
covering the important trades and activities com-
monly met with in cement industry. More recently
they have organised comprehensive training schemes,
extending from 6 to 12 months, for the freshly
recruited engineering and non-encincering eraduates
who will eventually man the middle level of factary
management. This trainine is partlv concentual and
partly technical. the central theme being to impart
basic knowledee and skills regardine cement techno-
logy and modern concepts and techniques of super-
vision and management.

Cement manufacture is 3 continuous and exacting
process involving heavy machinery like crushers,
grinding mills, rotary kilng etc. in a production net-
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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 for
the engineering or technical institutes to adopt a
curriculum which ig closely oriented towards such
heavy industries. But what is essential is that 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 Provided in the Structival
Steel Work Fabricating Industry

The selected candidate undergoes a period of train-
ing which will Jast from one to two yearg at the works
and from three to four years in the drawing office. He
should first of all get acquainted with the materials
handled in his departments and for this purpose l!ge
spends sometimes at the shop floor whether he is
chosen to work there itself or at the drawing office.

After getting the ‘feel’ of the materials, their
weights, dimensions and other physical properties
and after actually seeing them handled, he will be able
to appreciate what effort is involved in processing
them. This experience is very vital to him for giving
proper instructions to the worker. Actually he shounld
be able to apprise the magnitude of the end-product
in order that he may get the sense of proportions of
the various members and components that go to .make
that product, It is this serise that wil] help him to
become a good engineer. His training here is round-
ed off with hig completine a course of specialisation
in any or a combination of a few of the fo
itemg of work: ‘

1. Structural shop : Welding, Assembly etc.
2. Machine shop and assembly.

3. PElectrical Shop : Making Panels and Electric
Wiring ete.

Inspection Wing: Tolerances, workmanship,
quality control, finish etc.

. Study of Jigs and Fixtureg for saving pro-
duction costs and getting quality product.

. Work-Study, Time Study ete.
. Maintenance of machinery and equipment and
installations. ‘

. Study of Erection procedure in each branch
of work under Ttems (1), (2) and (3).

aut

9.

However. before selecting him for appointment at
the works it is assured among other things that (a) he
has the aptitude, for that kind of work, (b) he has
the reauisite bearing and phvsical fitness to  com-
mand the respect from the labour force (c) he has
acovired the requisite skill and kpow-hmy during his
training period to eive correct instructions to the
workers and solve simple problems when they occur.

Study of servicing problems.



When the applicant is selected for working in the
Oftice, be 15 given training in any one or a combina-
tion of some of the tollowing areas of specialisation:

1. Designing and making detailed drawings.
2, Estimating—materials, cost etc,

3. Preparing culting lisis—alloiting materials tor

varioug works,

. Study of various specifications like the LS.S.
the B.S.S, the Russian, the Conunental and
the American Specilications, Study of vari-
ous Actg like the Electricity Act, the Fac-
tories Act, the Explosives Act, the Mming
Act etc. etc. the Ruleg or Procedure ana
Practice, conventiong etc. ¢ic.

Study and examination of the various items
of purchase, their specifications, quality and
otner physical and chemical properties.

. Study and examination of tender documents
and preparing preliminary data for finai
submission of tenders etc.

. Maintaining documents and dockety on the
various works in progress,

. Study of the various itemg manufactured by
the Unit for the promotion of sales,

Training Programmes in Paper Indusiry

One paper manufacturing ubit provides the foliow-
ing training programmes : '
1. Ope programme for the freshly recruited
qualified engineers,
2. Another for matriculates,

Training Programme for Qualified Engineers

The objectives of the training programme which
is of 11 months duration are given below:

1. To familiarise the fresh graduates with the
pulp and paper technology; and industry.

2. To develop the technical know-how relating
to the particular ficlds of engineering and
technology. :

3. To give essential information about com-
pany’s policy, organisation, administration
- -and personnel,

4. To develop an appreciation of the expanding
mental universe apd to acquaint them with
the wider world in which to live and work.

5. To instill a spirit of inquiry and search after
truth leading to a right attitude towards
ang an waptitude for research and work.

0. To get acquainted with the methods and
techniques of modern manapgement and to
develop in the Graduate Engineer Trainees
(G. E. Ts.) the following qualities in parti-
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Analytical ability and balanced judgement;

Capacity to solve problemg and reach deci-
sions in a sound and well organised
manner;

Vigour of mine and of imagination;
Ability to work with—and Iead—others;

Understanding of human behaviour and of
social, political and economic forces;

Chamct_cr_that assureg adberence to high
priaciples under stress conditicns;

Ability to keep an open mind and to con-
tinue Jearning on one’s own initiative.

Training Programme for Matriculates

This programme includes lectures on pulp and
paper making technigues and fundamentals of plant
maintenance.

The full training programme is of 2 years’ duration
baving two terms. The first term i of about 8
months and the second ope is of 16 months duration.

_ The first term cobsistg of refresher courses in phy-
sics, chemistry and mathematics, engineering drawing
and English and in the second term, the principles
of pulp and paper making are taught. The total num-
ber of periods is about 128,

For the convenience of the participants only three
periods per week are conducted, each period of 13
hourg 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 intervalg to assess
the progress of trainees,

Technician Training Required for Thermal Power
Stations whether Polviechnics can run these courses

During the fourth five year plan the power gene-
rating capacity in the country is proposed to be
increased from ten to twenty two miilion kW of
which seven million kW will be therma] power, The
modern thermal power station which utilises large
units operating on high steam parameters is a com-
plex arrangement of equipment involving various
specialised fields of mechanical, electrical, electro-
nic, contro! and instrumentation engineering, and
water chemistry. The risk involved in maloperation
is very great as the eﬂuipment in the station is very
complicated and costly. This calls 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 Decessary to resort to a
comprehensive scheme to train up thermal station
personnel particularly in view of the high degree of
sophistication involved in the varioug fields of engi-
neering associated with the designing of modern
thermal 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:

Skilied personnel : Nos.
Senior Engineers . . . . . 280
Junior Engineers . . . . . - I3IO
Subordinate Staff (Operators & maintenance

technicians) . . . . . 4230
Other Siaff : Attendants . . - . . 8ss0
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:
{a) Electrical Operator,
() Electrical Maintenance Staff,
(¢) Mechanical Operator, and
(d) Mechanical Maintenance Staff.

Candidates with diploma in electrical or mecha-

nical engineering or with degree in science are ad-
mitted to these courses. Candidates 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 training at the Polytechnic level
in the concerned :z!d of engineering are so
ofented as to cover a good part of curri-
culum (both theory and practical training)
Jaid down in the Training Institutes such as
Durgapur run by the Central Water and
Power Commission”.

Meeting Technicians needs for the Vegetable Oil
Industry—whether Polytechnics can train them.

The Vegetable Oil Industry estimates 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
of the jobs entrusted to them they range 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 different forms of apprenticeship
schemes of their own. The common feature of these
schemes is the recruitment of young intelligent
matriculates and training them for 3 period of three
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 Iaboratory 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 ab-
sorbed in an industry will not be complete till they
acquire some practical -experieace 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 arc awarded their final dip-
lomas. The later during their courses they undergo
this practical training, the better equipped will they
bz 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 commitment
on the part of the establishinent to provide proper
facilities and supervision for the training of the stu-
dents. The students will not be left to their own re-
sources, which is often the case when students are
placed for traiming in industrial establishments and
such placements are accepted for no more than
reasons of public relations,

Further, the suggested procedure will provide an
opportunity for the establishments to fit the traininz
of the student trainzes 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.

Special Diploma Course in Agricultural Engineering

The need has becn 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 Machinery, and 1n irrigation and soil
conservation work. The University of Agricultural
Science, Bangalore has started ap institution at Rai-
chur for conducting a diploma course in Agricultural

Engineering.

It is estimated that about 400 Agricuitural Engi-
neering Technicians will be required annually during
the Fourth Five Year Plan period. Another view
expressed is that a scparate diploma course in Agri-
chtural Engineering is not necessary and that it is
enough if students taking the Diploma course in
Mechanical Engincering are made to specialise in
Agricultural Engineering during the final year of the
course, -

Unsuitability of Diploma Holders for Employment as
Technicians in the Aeronautics Industry

Diploma holders fill in an important gap between
the workers and ranagers 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
technicali and human relations area. The technical
component of this work may not be intellectval 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 field. ASfor the human relations
component, it will be difficult to train diploma hold-

ers to manage highly skilled 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 3 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 Needs i

Manpower requirements of Technicians

The following estimates have been reccived of
technician requirements during the fourth plan
period : ,

For Five Years
Manmade fibre industry . . . . . 4000
Vegetable Oil industry . . . . 250
Cement industry . No new units
Thermal Power Stations . . . . - 4000%

#includes operators,. Scparate figures for technicians
are not available.

Estimates have not been received 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 be stratified so that a fair
representative sample is drawn from each stratum
or layer comprising the universe,

In the present survey, ccrtain ‘experts’ were sc-
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 this
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, _ 1

7. NEED FOR A CONTINUOUS INDUSTRIAL
SURVEY

With the rapid advances in Science and Techno-
logy, there are vast 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 nceds. shedding off of
obsolete methods and processes and switching over
to the current methods with minimum delay. To
make this continuous adjustment, which has become
a must now-a-days, more effectively. a scientific job
analysis of the various-works at present handled by
the technicians in the industry, should be done conti-
nuously.

For each industry, job descriptions should be laid
out for the various works done by Technicians such
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 products, work study, assembly, testing,

_ sales or nising and customer services. This should
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be continuously done. It 1s understood that the All
India Manufacturers Association is having proposals
lo initiate such a Project Survey in the manufactur-
ing industries with the collaboration of the Ford
Foundation. 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-
bedies, 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, which should preferably be
entrusted to a responsible 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) Chief 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, I1A, IIB, iIC, and IID.

From this information certazin important conclu-
sions emerge regarding education and training of
techricians, 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:

(1) The conventional fields of engineering viz.,
Civil, Mechanical, Electrical etc. for educational pur-
poses need to be diversified into different technician
specialities, ¢.g. Mechanical-Production, Mechani-
cal-Maintenance, Electrical-Production, Flectrical-
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
technician work are: Foreman, Supervisor, Charge-
hand, Planning Chaser, Design Draftsman, Technical
Assistant, Quality Control Inspector, Estimator, Lift
Inspector, Meter Tester, Diesel Supervisor, Shipwright
ete. y ot i)

(3) The educational qualifications of- technicians
in position are under: )
{a) Marriculare with apprenticeship training or on 3
the job experience . . . .
(b} B. Sc with apnrenticaship training or on the
job experience
{c’) Diploma in Ergi lesring

) 50—65%,
d) Degree in Engineering [

Negligirt;le o, age
(4) The ratio of Engineer Technician varies from

1:6t1 : 8 and that of Technician : Craftsman
1:7t01: 20

(5) The duties/tasks performed by the technician
are as under:

(a) Most of the technicians perform supervi-
sory jobs of getting production ‘hrough
craftsmen.

(b) The technician «ioes mnot perform the
skilled job during his normal day to day
activities, but he 15 required to demonstrate
the performance of skilled job to the crafts-
man under him as and when necessary.

(c) A technician must have aI_aint;r to plan, or-
ganise and control the activities of the sec-
tion under him,

(d) The technician should have ability to com-
municate effectively with the engineer on
one hand 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 vsed. This should find a
place in his curriculum of studies and training.

(ii} A technician must possess a detailed know-
ledge of the various parts of tools and equipment and
their operations. This requires that in his curricu-
lum for education and training he must be given prac-
tice in dismantling and assembling of equipment.

(iif) The technician should have practical skill in
enginzering measurements. This requires a provisin
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/
Technical drawings and make good sketches of
machine parts and lay out of processes. This re-
quires emphasis on the course work on reading of
Blue Prints and sketching.

(v) A technician must have a sound knowledge of
maintenance of equipment, This involves the know-
ledge of trouble shooting, wear and tear of machine,
erection, operation and machine repairs. This could
best be imparted during the in-plant training organis-
ed at the industries while the theoretical principles
behind maintenance should be taught during the
institution training. The ~ theoretical training must
include the principles of preventive maintenance.

(vi) A technician should possess a sound know-
ledge and practice of supervisory techniques. This
involves study of such subjects as:

(2) Human relations,” (b) Communication, (c)
Accountancy/Cost  economics (d) Work
study, etc.

(7) Overall review of the duties/tasks, know-
ledge, skills and responsibilities technicians éndicates
that whereas certain knowledge and skills could be
imparted during institutional training. Certain speci-
fic knowledge and skills which vary from industry,
could only be suitably imparted during in-plant/indus-
trial/appreticeship  training. It is necessary that
technician education must have the component of
industrial training along with institutional training
for complete development of technician to suit varied
requirements of industrial jobs.
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TECHNICAL TEACHERS' TRAINING INSTITUTE, CALCUTTA Ar 5B

JI?b Analysis
: ABLE I
Name of Industry INDIAN CABLE CO. Ltp, TATANAGAR: (Survev conducted by

8.5, Panjwani)

An analysis of 1. the main subiect/areas of engineering _in which technicians work.
2. the manner of grouping of the technician specialities for their educational development.
3, the iob-titles/positions of technicians in different engineering enterprises.

4. the number of technicians required in any branch of engineering activity as ratio of Technician : .
and Craftsmen: Technician. v ician : Engineer

Filed of Engg  Activity Function/Technician areas of Technician Titles/ Numbers Rati

an atio

work positions E T C T:E C:E C:T

I. MECHANICAL 1. %l}g}tq)UC- (") Production planning FOREMAN IS 109 To4l 7.3 96
(i) Rod rolling CHASER-Planning

(iif) Wire drawing & stranding,

(iv) Wire enamelling and win-
ding,

(v} PVC or paper insulation
Power Cables §

(v} PVC or rubber insula-

tion General Cables MATERIAL HAND-
LING
(vif) Cable drums & Cases
(urit) Raw material Stores &
movement.
2, MAIN- (i) Design & Drawing, DESIGN DRAUGHTS-
TENANCE MAN

(i} Mechanical Plant Equip- FOREMAN, CHARGE-
ment & Tools mainten- HAND
ance including Forge &

Smithy
(i) Proiect development STORE-KEEPER s 33 127 66 3-9
(iv) Engineering Stores
1. PRODUC- (7} Product standardisation, TECHNICAL ASSISTANT, 3 21 32 1.4
1. BLECTRICAL t. FRrON ‘TESTER, 7 :
(i) Testing & Quality Q.C. INSPECTOR,
Control, CHECKER
(i) Works  Accounts/ ESTIMATOR
cost ' estimation.
2.MAIN- () Elestrical Plant Equip- FOREMAN, : I 13 . 1 .
- TENANCE - ment & Tools maintenan-  CHARGEHAND 44 1 38
_ee including Gas & Water INSTRUMENT
Plant MECHANICG
¥II. ClIVIL . MAINTE- Civil construction & Mainte- FOREMAN I 2 20 2 10
NANCE nance of works including
Machinery foundations.
IV. METALLUR- PRODUC- Process development METALLURGIST 2 1 o 0.5 Q
GY- TION
V. TECHNICAL PRODUC- (i) Product development, CHEMIST 2 2 7 6 o6

CHEMISTRY TION . .
(i) Laboratory testing of
raw & finished materials

Totar. (Entire Factory) 29 191 1271 56 67
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TECHNICAL TEACHERS® TRAINING INSTITUTE, CALCUTTA

Job Analysis
Tastg IT A

Ax Analysis of T the cluster of skills and responsibilitics-of technicians in different engineering

activities

(Survey conducted by

2. the knowledge, skills and attitudes/responsibilities required S.8. Panjwani)
of technicians for development of teaching/training curriculum.

Name of Industry—INDIAN CABLE CO. Lto, TATANAGAR

Field of Engg. Mechanical Activity—Production:

ician Titles—Foreman, Chaser, Planning,
Techc?uc;;[:hand. Marerials Handling Officer.

Functons—Production planning, Rod rolling, wire
drawing & strading, wire enamcling and winding,
PVC or paper insulotion Power cables manufacture
PVCor rubberinsulation General Cables manufacture,
cable drums and cases, Raw materials stores, &
movement:

Job content/Tasks (Cluster of skiils and responsibilities)

Materials, Equipment & Tools used knowledge, skills
and responsibilities

1. To calculate machine loading Materials, Equipment

i d and
2. Post the machine with order Toals™ S ea.

te the surplus machine capacity
3: chlgllr;imtc with different departinents to make
use of available capacities.
5. Chalk out the monthly producton plan  break,
the monthly plan 1o daily schedule

6. Check raw materials position and uniform stores
7. Chase & maintain preoduction schedules
8. Getting production—Plan co-ordinate and contro
production activitics .
9. Allocation of work to men & machines
ro Maintaining worker discipline.
11 Materials quality control . .
12. -Motivating workers-explaining Company Policy Knowledge & $kills

13. Grant of leave to workers

14- Laying down prometional policies for workers - - -
t5. Training of workers

17. Minimise scrap and waste

18 Product development

19 Maintaining productjon’records reports

20. Requisitioning of materials & Tools ~
21. ‘To supervise production and check various-

operaticns involved in manufacture of covered
conductors a8 per specifications

232. ‘To supervise operation and maintenance of drying
oven

23. Operation of Fire extinguishing equipment

24. To supervise production and operation of stranding
ines paper cutting machines, laying up
machines, impregnating Plant, Striping machine,
armouring m/c & lead press

. Check the quality of production e.g., size, ghape,
25 length 133 depth/dia. insulation ctc., during
and after processing.

Copper and Aluminium conductors, strip and wires :
Steeland C. 1. Strips ; Paper, cotton, cloth, Hessian
insulations, enamelling  compounds, impregenating
compounds, rubber, lead, PVYC 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
mechine, paper cutting machine, laying up m/c,
impregnating  Plant, striping /c, armouring
m/c, Lead Press, Wood working machines Drilling
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,

Shop calculations, Cable  specifications, Machine
.. specifications  and  capacities, process operations,

Machine loading, Production schedule, operational
working of Rod Mill, wear and tear of machine parts,
working of Rod Mill, wear and tear of
specifications of finished products, Mechanical hand
tools, Labour control, Production conrtral, selecrion
of dies, defects in dies, Quality control of products,
stores indenting proved uses, preparation of produc-
- tion records, dates and charts, lubrication of machines,
machine speeds, converstion, tables, specification
and construction of paper and cotton insulated con-
ductors, care of tools and raw materials, Measure-
‘ments, - Maintentance of Gauges, equipment cltc.,
sizes -and grades of wires, weights—conversion tables,
Drying oven-operation and maintenance, testing of
wires, waste control, House-keeping  Leadership
Discipline, Motivaton of workers, calculation of
diameters, producton  quantities, construction/
operational details of various production m/es.
- setting of mechines for different operations, manu-
facturing process  cycle/sequence of operations,
supervision of operators, preparation of accident
reports, different types of cables—counts ends of
cotton and jute, size of the conductor or core, types
of different cables and strand processes, lay charts of
all machines, finish of cables, Bunch and Strand of
cables, various types of sizes of tapes, various grades
of u}sulanon, lay tension of rubber, over conductors,
quality and plasticity of rubber, extruding techniques,
cure time for vulcanizing, curing cycle, Different
gpe: of wood-care, inspection, storage and cost.
able drum manufacturing operations and process,
Carpentcr’s_tools, types, care and maintenance
Wood working machics working/cperation principle.
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Job content;Tasks iClustcr of skills and responsi-
bilities)

g —

Materials, Equipment and Tools used knowledge, skil
and responsibilitics

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

thermoplastic covered cables, braiding, stranding

machines, lapping machines, taps cutting machines

taping machines, core printing machines, cable Ex-

truders, rubber sliting machines, rubber and

paper printing machines. .
32. To arrange testing of cables.
33
34.

35

To arrange repair of cquipincnt under breakdown
To label and despatch materials produced.

To arrange to check rubber for quality and plas-
, ticicy .

36. To check machine running condition, wear end
tear. | .

37. To arrange tools, stores and distribute among
workers

38, Toread drum shop costing memo sent by Esti-
mator

39. ‘To supervise the carpenters and manufacturing
operations for production of cable drums and cases

40 Maintenance of secrional records and reports etc.
4I. Allocation of vehicles to various departments.

42, Programming end diswibution of wires and Semis
processed cables.
43.

To ensure correct weighment of materials Work conditons &

. Responsibilities
44. Arrangement movement of raw materials, Semi-
processed products drums ete.

45. To report on the running condition of the vehic-
les and jts udlisation.

wood working operations, planning for manufacture;
Operation and maintenance of Auto-vehicles, sound
knowledge of trouble shooting, repair -and main-
tenance of Auto-vehicles, Materials handling equip-

ment for leading and unloading.

Skill, in : Use of calculating machines and slide-rule,
Rod Mill  operations, Changeof rolls, scttng
Grooves, checking section of rods at different stages
of manufacture, wire mill operation—selection of dies,
guide workers on machine operations ; To check
gauges of wires and isulation materials. To conduct
tests oD wires, to operaie and maintain drying oven,
To read Micromster, to weigh, tosetgear m ism
set strands, rectify, defects, to read vaccum gauge, tem-
perature Recorder, Ability to perform/demonstrate
cable manufactureing operations on various production
machines, to check dimensions of carc and insulated
conductors, Measurements on wood work, Trouble
shooting of Autto-vehicles.

Work in office, shop flooryin shits, warmi temperature
near the furnace, abnormal noise of the Mill, loading
yard and Railway siding. Provided with table &
chair. - There are hazirds of fire, burns from steam
& hot compounds, fallingof materials Getsgeneral
supérvision from Engincer and directly supervises
the work of Craftsman under him. :
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Name of Industry INDIAN CABLE Co. L1p., TATANAGAR.

Field of Engg : Mechanical ; Activity ; Maintenance.

‘T'echnician Titles : Design Draughtsman, Foreman, Chdrgehead, Storekeepet

An Analysis of:

2. the knowledge, skills and atd

I. the cluster of skills and responsibilities of technicians
in different engincering activities, L
tude/responsibilitics

*tanie 1 B

Job Anaivss

{Survey conducted by Functions—Desigd
5.8. PANJWANTI & Drawing Mech.
Plant Ec‘uipment
and Tool main-
tenance including
Forec & Smithys,

required of technicians for development teaching/
traiping curriculum.

Job Content Tasks (Clul:}qr.of skills and responsi-

ilities)

Materials, Equipment and Tools used : Knawledge
ez’

skills and Responsibilities.

10.
1I.
12.

13.

14.

8.

16,

17.
18.

19.

21.

Calculations in designing m/c parts.
Sketching of machine parts.
Drawing of machine parts.
Checking of drawings.

Preparation of weekly duty list for allecation of
workers to different sections.

Allotment of work to different workers.
Estimation of time of repairs,

Supervise and guide the skilled workers in ep=
mainitasace of Plact bad Produgior e

Armange tools, Spare parts and raw materials,

Maintain discipline among workers. I
Prevention of accidents.
Preparation of daily repart of repair/work done.

Planning 2ad Preparation for scheduled
tnd preventive meintenance.

Guides and supervises the skilled workers op
jobs involving machining off spares, turping,
grinding, sheping drilling etc,

Allotment of work on various machine i -
chine shop. mackin¢ in ma

Checks the machine operstion in the-
shop.

Guides the crafismen in shop  calenlation,

Muintenance of steamlines, water lines, gas
lines and compressed air lines.

Fabrication of guirds, covers, stands etc,
Maintenance of light furnaces,

Supervision of Black Smithy, Moulding wel-
ding and Heat ‘Treatment jobs.

Supervision of Gas Generator,

& Tools used

Materials Equipment Pencil, drawing paper sketch pad, Ersser, drawing

ink, cotton jute, oils, grease, clearing compounds,
Drafting mfc. Drawing m/c, Drawing Instruments,
Gear, paper slitters, Mould boxes, Dies, Cores,
Hubs & sprockets, Winding drums, Air compressors
vulcaniser, Breading m/c ¢Xtension press scroli,
speed variator, Traverse screw, Tinning bath, Flaker,
stranding & Punching my/c] Twining_m/c Tapping
Head, Capstan and drive mechanism Electric Hoist,
Hopper, Ducting Air filtration plant, Wire drawing
m/cs, stranding & armouring m/cy, en@meling mlc,

ders, Power presses, Rolling Mill, oil fired
furnaces, steam Boilers, centrifugal pumps, Gear
Pumps, Rubber mixing and calendering m/cs,
laying upand insulation m/c winding m/c reeling
m/c overhead cranes, hoijsts and chain blocks, Machine
Tools-milling, Turning, Grinding, Shapmg and
drilling, Power hammers, sheating and Punching
m/c Wood working mfc Cores and_dies for cable
extension, laps for fire drawing dies, Rod mile
guides, Power driven Hacksaw, Weighing machincs,
Set Squares, Foot-nile, Protector, slide Rule,
Calipers, Micrometers, Verniers, Angle Protector
levels, Gauges, Hand Tools, Thread Gauges,

g v, o gy
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"Job Content/Tasks (Cluster of skills and respon-
sibilities)

Materials, Equipment & Tools used : Knowledge,
skills and responsibilitics

23. Supervision of manufacture of Bolts & Washers Knowledge and skills Feeler gauges, Electric Megger, Thermometer, Measue

24, Maintenance of overhead cranes’

25. Direct Supervision of lubrication of entire
plant, and equipment.

26. Mamtepance of weighing maechines and mea-
suring instruments.

27. Periodical checking of weighing m/c and
measuring  instruments. §

28, Checking of limportant stores and spares,

29. ‘Testing of Pressure vessels, Hoists, Chain
Blocks, over head cranes etc. §

30. Study of m/c. installation drawings.!

31. Planning for installation of new ! machines.

32. Checking of m/c partsjaccording to specifications,
33. Preparation for foundation of machines.
34. Alignment and levelling of machines, oy
35. Fabrication of m/c parts for installation work.
36. Control of skilled and unskilled workers

37. Indenting of materials from $tores.’
38. Trial running of m/c after installatin.

39. Selectfon and preparation of specifications of
stores materials,

40. Inspection of stores for cotrect quality and
specifications. J

40. Inspection of stores for correct quality speci-
fications.

4y, Stocking and issue of precision tools, Ball
bearings and painting code numbers.

42. Stocking of materjals in proper lints, tagging
and painting code numbers,

" 43. Standardisation" codification of stores’ ma~ "
terials, B

44. Assistin auditing of stores.!i

ring taps,
{Principles of design of machine elements, stresseg
In materials and machine parts, Thermodynamics,
Elementaty mathematics, Trigonometry, Geometry,
Solid Geometry, Algebra, Calculus, Co-ordinate
Geometry, Strength of materials, Applied Mechanics,
Metallurgy, Properties of materials, Fluid Mechanics,
Meteoralogy, Indian Standard and British Standard
!Specifications, Preventive and Schedule Maintenancs
Factory Regulations, Labour laws, Fittig and assem-~
bling of macine parts, Lubricetion of machines,
Principles and | systems of Iubrication, lubricants,
Grease, oils, Lubicating equipment, Machinery operati-
ons, Hand Power tools, Measuring Instruments, Blue
Print reading, sketching, Jigs and fictures, Tools &
Instruments, Workshop Calculations, Estimations
and operations plannin Pipe lines & fittings, Plum-
bering, Welding, Forging, Biacksmithy 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-
pection, working Principles of different production,
m/c sequence of fitting diff. myc parts, checking
of machine parts to specifications, alignment and leve-
ling, Founcation of machines, Fabrication of mfc
parts, Materials handling ¢quipment, Safety cquip-
ment, Precision tools.

Sketching of machine parts, tasking dimensions from
m/¢ parts, laying of drawing, drawing, Fitting and
assembling of mic parts,
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Job Contents Tasks (Cluster of skills and responsi- Materials, Equipment and Tools used ® Knowicdge.
ponsibilities) skills & responsibilities.

—— w—

45. Preparation of stores indents for procurement. Work conditions &
respongsibilities
46. Maintenance of stores records daily receipt
books G. R. R.. indents. purchase orders

47. Requirement of stores whose stocks fall
below minimum}level. L

Work in drawing office, Shop floor and Office, are provided
with table and cheir, work in shifts ; work In noisry
atmosphere on the shops ; receive gencral supervision
from Engineer ; responsible for direct supervision
of skilled and unskilled workers by close guidance
demonstration of jobs done by workers, Respon-
sible for getting work done from workers motivating
workers, responsible for reporting to Engincer the
work done in the Section.




213

- ~CHNICAL TEACHERS' TRAINING INSTITUTE, CALCLTTA

Job Anal.sis
TasLe II(C)
An anelysls of ¢+ 1. the cluster, of skills and responsibilities of technicians in”different] (Survey conducted by @
engineering  activities, S. S. Panpjwani)

2, the knowledge skills and sttitudes/responsibilitics required of technicians for
development of teaching/training curriculum.

Name of Industty : INDIAN CAELE Co. L1D., TATANAGAR. -
Field of Engg.—Electrical :  Activity—Production : Functions—Product standardisation, Testing and Qua-
lity Control, Cost Estimation.

Technician] Titles—Technical Assistant, Tester, Q.C. Inspector,
Q. C. Chekeer, Estimator.

Job Content/Tasks (Cluster of skills and responsi= Materials. Equipment & Tools used : Knowledge,

sibilities), skills and responsibilities.

hA

2,

3.

Standardisation of cable products_and cable Materials, Equip-, Paper Pencil, Graph paper, slide rule, knife, H.V

design. ment and Tools  Control Panels, Insulation Testers and Meggars
- ased, | resistance  Measutement Bridges. Measuring Ins-
Preparation of manufacturing instructions, foi [ truments. .Ammeters, Voltmeters, Pyrometers, He

cable of special designs. V. Schering Bridge. Physical Balance, Micrometer,
: Measuring tape,  diameter measurement tapes,

Teclinical correspondenceg with  customers Hacksaw, foot rule, scales, calipers.

on cuble performance I§

To conduct electrical tests on cables.j Specifications of wires and cables, Properties of raw

4 materials used in cable industry. Test standards for
§. To check the test results with specifications, cables, Principles of Electricity, construction and func-
K tioning of electrical instruments and equipment,
6. Fault Jocation and detection of cables, Mathematical Tables, Trigonometric Tables, Fun-
... ~—waenta] of Electronics, Cable production processes,
4. To issuc necessary test cerdficates. { Knowledge and Skills§ process specifications, Basic  science of materials,
required. Graphxca_l representation of data, distribution curves
8. To handle external inspection agencies.j ] and deviation, knowledge of materials like Copper,
Aluminium, Cadmium, tin, Plastic, rubber eic:,
g, Perform electrical tests for development work. . 1. 8.8.and B. §. 8. Standards, Test calculations,
Cost economics accounting procedure, Calibration
10, Tofollow the production process &and compare of test equipment, accounting procedure, Calibration of
w_  Wwith process instructionsfoperation for quality { test equipment, laying out of equipment for tests, Read-
i, control. ) ing of equipment and instruments listed above, Micro-
11. Recozd the data regarding the quality of pro- L meler measurements, use of electrical measuring instru=
ducts. ") : ments,
12. Advise production steff onany deviations Jif} Knowledge & Skills Specifications of wires and cables,% Properties of raw
found and advise rectification. tequired, materials used in cable industry, Test standards
for cables, Principles of Electricity, construction and
13. Process the data collected to preperc ; Quality functioning of electrical instruments and equipment.
Control Charts and graphs, Mathematical Tables, Trigonometric Tables, Fun
damental of Electronics, Cable production processess,
14. Determine the material utilisation and advise process  specifications, Basic science of materials,
dates for cost estimation. Graphical recpresentation of date, distribution
curves and deviation, knowledge of materials, like
15. To establish the formulae for arriving at the Copper, Aluminium, Cadmium, tin, plastic, rubber
nct consumption of 8 material in a particular etc., I. §. S. and B. § 8. Standards, Test calculations,
cable. Cost economics, accounting procedures, Calibration
16. To calculate the projected cost of & product of test equipment, laying out of equipment for tests,
based on Gvailable datas and to forccast the Reading of equipment and instruments listed above,
profitability of the project. Micrometer measuremeats, used for electrical mea-
suring instruments.
17. lnvestigation of cost accuracy ofstandard pro-
ducts on data reported by shopfloor and other
divisions,
18, Revision of direct labour cost under each
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Job content! Tasks (cluster of skills and responsi- Materials, Equipment and ‘Tools used : Knowledge
sibilities) skills and responsibilities.

Works conditions & Workin office, Test House and Shop floor, Possibilities

:Fenﬁon offinished productsduetofluctuations  responcibilities of Electric shop and fire hazards, Gets genera] super-
P.I. and charge in manpower on machines vision from_ Engineer, and has to directly supervise

. skilled workers and clerks by close supervisions and
19. Toguidein processing costsheets (i.e.,, calcnla- actual demonstration/performance of jobs as required.

tion of materials contents in finished products
calculation of despatch drum sizes, calculations
of direct labour  costs.
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Job  Analysis
Tasre TI(L
Survey conduct ¢d by 8.8. Panjwam:

An analysis of : 1. the cluster of skills and responsibilities of technicians in

different engineering activities,

2, the knowledge skiils and attitudes/responsibilities required
of technicians for development of teachching/training curriculum.

Name of the Industry : INDIAN CABLE Co. L1p., TATANAGAR

Field of Engg.—Electrical Activity : Maintenance:

Technician Titles: Fortman, Chargechand, Insttument Mechanic

Function-maintennnoe of Electrical Plant
Equipment and Tools, operation and
Maintenance of Gas and Water Plant,

Job contant!Tasks (Cluster of skills and respon-
bilities).

Materials, Equipment and Tools used :
skills and responsibilities °d : Knowledge

¥. Supervision of the following works :
() Overhauling of Electrical Motors, . Materials Equip-
ment and Tools
(7f) Running maintenance of Rod Mill and
Paper—Cables Factory, Equipment.
(#) Rewinding of Motors.

(fv) Running maintenance of Wire Mill and General
Cables Division Equipment.

(v) Overhauling of control Panel Boards and Switch-
gears.

(vi} Town/Colony electricity maintenance,
(vii) Installation of lights and Fans.
(viif) Medium Voltage Installations.

(ix) Running maintenance of all electrical equpi-
ment including Control Panels,

(x) Preventive maintenance  of  electrica]] Knowledge and Skill Performance of Induction Motors, Commutata,

equipment including Control Panels.

(xf) Maintenance and repairs of Ammeters, Volt-
meters, Pressure Gauges, Automatic Tempera-
ture Controller, Electricel comiters etc.

(xii) Maintenance of Telephones, Telephone exchange g
elc.
2. Supervision of Electricians.

3. General supervisory jobs pertaining to
administration, discipline, safety, reports and
records,

Different components of Electrical machine, O, C.B

contacts, Power oil,” Enamelled wire, insulat;

different types, Binding wires, varnishes, lut!]:c:'l;ngf
spare parts of control system, Cables, Overhead
Copper  Conductor, Insulators, Electric Pol
Switches, Capacitors. Tube. lights fittings, Regulat o
of fans, G, I. Pipes, Starters, overhead units cgntag:s
Slip-ring, Carbon Brushes, Spare parts of elects foe)
Instruments, Electronic vajves, istors recti.ﬁrcal
Capacitors, Megger, AVO  Tongs-Tester, | Driui;s
ml!c, Oil testing equipment, cilmaking, Varp; 5
heat chamber wih témperature control test Ja *h
Blow lamp for cable jointing, Ladders for omhmp 1
repajrs, Motor, Control  Panels, Electric weldx?ad
mjc, Heaters, Power Capacitors, H. T. 0. C Iﬁg
D.C, N. V. Potentiometer, V. T. V. M., Ste:
dard instruments for comparing, Multimeter. Generar
Fitters Tools, General tools for winding, rotor b o

testing, socketing etc. alapce
Induction Regulators, ‘Transformers anl('iMotors,
clectrical machines; Duty- cycle Other

Motors, Maintenance of O. C. B. anzndm'gsefg&gcg

Principles of winding, different types

of insulation. Knowledge of mecum?“‘fnaﬁjﬁfﬁ“
and control systems, overhead, lines, L.T dl_su_cis
bution_system, Cable * jointing, knowledge of  ajr.
conditioning systems, Safety regulations, g mlll:h
cqble to electng:a] appliances, Economics o?insf;'ﬁ;
tions, Working, knowledge of Motors, Contro)
Panels, H, T, O.C. B, Fundamentals, of workin

of electrical Instruments, Basic industrial electroni S
Working of telephones and telephone cxchanmcs,
Todismantle delicate electrical components ; 1o chgecsﬁ
conditions of jwinding, bearing ec, ; setu‘néof (o) CeB

Contracts : to check loading of motors—heﬁtjiag'
noise, etc. ; loading of motors and transformers End
Connections, trial runs of assembled and erected ma-~
chines 3 checking And detecting faults in automatic
conu:ol panels m_dudmg electronic equipment ; ex-
pansion of electrical lines ; balancing of loads m; the
three phases ; wiring of buildings, tube light fittings

repairs of tube, checking of chokes and regulators 3
to know circuit diagrams—check and detect fault;
thereby ; to check defective motors and arrange re-
placements etc- : checking of faulty stage in the elec-
33?!5 msu;::;e?t;, %cnlral inspection of instrument
3 ng todetect faulty linein the pet

in the telephone exchenge. workaadrelays
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— i

Job vontent/Tasks (Cluster of skills of and responsibi- Materials, Equipment and Tools used : Knowledge
lities), skills, & Responsibilities
Works conditions and Works in the Electric Repair shop, Instrument repair
Responsibilities shop in the factory prodution shops, on doors in the

township, with risk of mechanical injuries while as-
sembling-damage to delicate parts in assembling,
heat of rolling Mill, High Voltage hazards, O/H
line hazards, 440V and 6-6KV,A.C. hazards, He gets
general supervision from Engineer but provides close
supervision including demonstration of actual job
to electricians, fitters, winders and Coolies under him.
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DIPLOMA EDUCATION IN INDIA
Questionnaire
I. Present syllabus and Curricolum:

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, what specific changes would you like
to recommend?

1.3. De you fecl that the present curriculum
can be modified to suit the present require-
ment or should it be completely recast?

1.4. In case it has 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 specialization supe-
rimposed on a scientific broad base or
would you recommend separate and diver-
sified courses from the very begioming? ™

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?

Il. Workshop, Laboratory and Drawing Courses:

21, What percentage of total institutional train.
Ing time is being devoted at present to (a)
Workshop training (b) Laboratory Courses
and (c) Prawing,

2.2. Do you think that the present allotment of
ume is satisfactory and serves to give the

students insight into the subj
lops confidence? subject and deve-

2.3. If not what changes do you suggest in res-
pect of (a) Time allotted (b) g(%‘un-iculum.
(c) Training method.
2.4. Do you feel that the training imparted to
the students in institute workshops should
extensive and repititive in order to give
a student certain amount of confidence in

Is Own capacity to carry gut work?
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2.5. Or do you feel that they should have only

2.6.

217.

basic workshop practice based on use of
tools, gauges, operation of simple and con-
ventional machine tools such as lathes,
drills, shaping machine, metting machines
different cutting tools, useful processes such
ag soldering, brazing, welding, steel metal
work etc. in the institute leaving task of
final training in the line of specialization
to the industries concerned?

Or do you think that workshop training
should better be left with the industry?

Should the workshop training in the insti-
tute be uniform for all types of courses ot
should it be diversified to suit the needs of
different fields of training?

2.8. If you agree with the diversified training to

(
(

2.9. Do you consider present workshop equip-
ment in Diploma institutions adequate for
imparting basic training or training pro-

If not what type of equipment would you sug-

2.10. Do you feel that laboratory courses as at
present followed in diploma institutions
serve any useful purpose in imparting either
theoretical knowledze or practical train-

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) Dismantlmg and erection of
machines, (d) testing of machines and ap-
paratus for their performance and {(e)

2.12. If you agree, what will be your sugges-
tions for reorganising the Laboratory Set

suit 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, Electronic industries.
{4) Refrigeration.

(5) Structural Engineering.

(6) Imrigation.

(7) Instruments.

(8) Agro-industries.

(9) Automobile.

10) Textile.

11) Chemical.

gramme suggested by you?

gest?

ing?

trouble shooting?

up? .
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2.13. 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 modern drawing
office techniques or about standard practices
as envisaged by standard specifications.
What are your suggestions for improving
the standard?

III. Sandwick 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 advocate—a 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

- specialization or should it run general
basic courses in Mechanical, Electrical,
Civil, Chemical and Met? If you agree
what will be your suggestions 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
traiine of technicianc?

219
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42. Is “In-plant training” as at present avail-
able, useful or desirable?

43. In case you feel that in-plant training is
necessary but is not useful in its present
form what would be your suggestions to
make it effective?

4.4. What role can educational institution play
to make in-plant training 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 form an integral
part of Diploma education 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. Educafional System

5.1. Do you advocate annual sessional or semes-
ter system?

5.2. It js 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
tutorzal 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 4 final examination at the
end of a semester, session or year neces-
sary, in addition to assessment as envisaged
in Q. 2.2

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.1 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 intrnduced with advan-
tages? .
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If yes, suggest such changes as you consider
necessary.

VE Duration of Courses

6.1. Do 'you agree with the suggestion that the
present duration: of diploma courses viz,
3 years in the institution without practical
traming in industry is too short for any
realistic and uscful training acceptable to
the industry?

6.2, What, in your opinion, should be broad
distribution of available time (in° mamber 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 should be uniform for all courses or
should it depend on the subject of speciali-
zation or nature of course?

6.4. Do you consider jt 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' Jurior Technical School.
final L T.I. training with trade specialization
and with School Final Examination, If
you agree, what would be your concrete
suggestion regarding course structure wiz.
preparatory course, Basic training specializ-
ed training etc.?

VIiI. Miscellaneous

7.1. Do you think that there is nced for study
of humanities and social sciences in poly-
technics?

7:2. As the products of the polytechnics will be

' employed as first line  supervisory staff.
Do you consider it necessary titat they -
should have good command over the langu-

: age and should develop power of communi-

e cation?

If you agtee please suggest course block to be
incorporated in the curriculum with time
involved.

7.3. Should you advocate inclusion of courses.
group discussions or semimars- 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

+

IV N



PONSES TO QUESTIONNAIRE SENT TO
RES POLYTECHNICS IN INDIA

Summary of Findings*
I. PRESENT SYLLABUS AND CURRICULUM

The opinion that the present syllabus and curriculum
is mot suitable for present day requirements of the
industry is significant.

Specific changes that are suggested to make the
course more useful are many but only two of them
viz., (1) the course should be industry/job/field prob-
lem oriented, 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 general demand for change has come out as a
desire (1) to make the course broadbased throughout,
(2) to start on a broadbase and go diversification and
specialization as students more from year tp year or
Semester to Semester in a course, and (3) to start
diversification even from the beginning. The opinion
is moTe in favour of diversification from the beginning
But this point of view is contradicted immediately
in the nmext 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 1n technician courses should serve
the purposes they are intended to i.e. applied content,
and a minimum of them is considered sufficient. The
dpinions that the 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 engineering refrigeration agricultural engineer-
ing, architecture and town planning, production tech-
nology, instrumentation and control, telecommunica-
tion. chemical engineering, foundry engineering, irriga-
tion, tool making, public health engineering, construc-
fion technologv, aero-industries, radio engineering,
marine engineering, structural engipeering, welding
and metallurgical engineering” appears signivcant.

Many of the respondents accept the proposition
that small and independent profect work on design,
eomstmction and testing is necessary for students to
In at the final strees of institutional training,

*Thece wummaries are based on data available in the tab]é
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II. WORKSHOP, LABORATORY AND DRAWING COURSES

The model demand of time for workshop training
is 11—20 per cent, whereas it is 16—20 per cent for
Laboratory and Drawing courses. Where a total time
for all the three together is demanded it is 41—50
per cent. The average time demand stands some-
where 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/job oriented.

The majority opinion is in favour of making work-
shop training extensive and repetitive. There is mno
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 part of it wherever neces-
sary. T e

In the case of keeping training with the institution,
opinion is very significantly in favour of making it
diversified to suit the needs of different fields of train-
ing.

General suggestions for all the eleven industries
pamed 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
prominent response; for (5) structural engineering,
welding technology, fabrication and design are signi-
ficant responses; for (7) instruments again repair and
maintenance is the significant response, as also for
(8) agro-industries and (9) automobile industry.
Among the responses for (2) heavy electrical indus-
 tries, winding approaches significance als, for (3)
light electrical, electronic industries wiring and solder-
ing, and for (4) repair and maintenance approach
significance, for (6) irrigation, for (10) textile and
for (11) chemical engineering no response appears
significance. Taking all the 11 categories together it

appears that repair and maintenance can become a
significant demand.

Except for minor changes in equipment, adminis-
tration, maintenance and repair of equipment, the
opinion significantly appears to be that present work-
shop' equipment is adequate for imparting basic train-
ing or the kind of trainine sugeested by respondents.
No common swagestion is forthcoming from those who
consider that the present equipment is inadequate,

s in Appendix T,
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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 viz. (a) measurement of basic parameters,

_(b) setting up of appratus, (c) dismanting & erec-
tion 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 set-up. Othr significant
- recommendation include that (1) ° there is no need
to change the present set-up, (2) equipment for train-
ing assembly and dismantling and (3) more equip
ment are to be acquired.

Opinion is divided between having the laboratory
course centre round specialized courscs and keeping
it as it is now. Again opinion does not crystallige
either for more emphasis on special laboratories or for
general laboratories.

The most significant suggestion to improve the
"standard of drawing is to improve teachers and their
techniques of teaching, Other significant suggestions
include (a) provision of modern drawing office tech-
nigues, (b) utilizing ISI standards and (c) teaching
through miodels and other visual aids.

III. SANDWICH COURSES

The feeling that Sandwich courses could ‘not be run
sccessful in all polytechnics is very significant 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 industry 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 ©f
training in industrial establishments is the significant
"opinion of respondents. So no clear suggestion has
" come up to organize the polytechnic set-up.

Basic workshop training is demanded to be given
by the institute by a majority of respondents and a
still higher majority agrees to have part-time lectures
from the industry to teach in polytechnic.

IV. IN-PLANT TRAINING

Most of the respondents think that in-plant train-
ing is necessary for the proper training of technicians,
Many find that it is not available now but highly
desirable in ‘polytechnic education. Obpinion is divided
as to what is obtained as in-plant training mow is use-
ful or not.

The suggestions to make in-plant training useful
include (1) that supervision of in-plant training by
staff is necessary and (2) that there should be a
training officer in polytechnics for organizing in-plant
training,

“Provide supervision by institute staff” and “im-
prove institute-industry contact and collaboration™ are
the stock answer to queries on the role of educaiional
institutions in making in-plant training effective and
on the manner in which the institution ¢anp plan,
Jrganize and supervise it. Again, in order to make
in-plant training and specialized courses in the institutc
complementary, the main suggestion is Institute—
industry co-operation and the next one is provision
facilities in industries for training students in
electives. oo
_ A high majority feels that a period of compulsory
in-plant training 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. EDuUcATIONAL SYSTEM

Respondents are in favour of the Semester system.
Almost all of them consider that the introduction of
tutorials and progressive assessment of students are
essential for better educatien.

The mode] response is that 50 per cent of total
marks should be assigned to tutorials and progressive
assessment in the evaluation of student performance.

Of course, most of the respondents consider that
a final examination at the end of a Semester, session
or year is pecessary. 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 introducing the new system ‘of evaluation.

Regarding opinion about anything unsound in the
present system, it appears that manvy fee] 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. Duration orF 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 appears to be the modal demand
for the theory and lecture classes including tutorials.
The demand is for 20-30 per cent only of total time or
6 hours g week, for laboratory courses, and again
20-30 per cent of total time or 6-9 hours a week for
workshop training—as can be seen from the modal
responses to these questionnarie items. Though the



respondents were not asked about the time they need
for Drawing, many of them bave suggested 6 hours
for it in the weckly routine,

Many consider that a period of one year of practical
training in the industry will be proper, 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 duratim for all courses and having
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different durations for different subjects depending on

the subject of specialization or nature of course,

The majotity opinion is that the duration of train-
ing in ap institution with having admission qualifica-
tions should be uniform and it cannot be varied. This
opinion is significant. If at all course duration is to
be varied depending on admission qualifications. the
only significant suggestion is that students with higher

qualifications can be allowed to strip cerfain 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 and develop power of
communication. is significant. The only significant
suggestion here is that language study should be made
compulsory in diploma education.

Most. of the respondents think that courses, group
discussions, and seminars on managerial functions and
safety practices will be usefu]. - -

Regarding their views about co-curricular and
extra-mural activities in polytechnic education,  res-
pondeents feel that they should be encouraged, and
they are necessary, evep, essential, as well as desirable.



APPENDIX Vi

Hlustrative Curriculum Outlines

The following curriculum oulines are given for
purpeses of illustrating how, within the general guide-
unes of Chapter V, curnicula may be framea for
diversitied full-time, sandwich and part-time diploma
courses, They are not intended as stanaard 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 4 electives represent 360 theory hours in a total
of about 1800 hours of theory in a full time course.
The remuning 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 to be taken as standard
ones or the only possible ones, Other apd different
electives and different groupings are possible and
will indeed be mnecessary in accordange with the
changing needs and situations of different polytech-
pics, The only guide line is that in framing a group
of electives parrow specialisation should be avoided.

As for the subjects forming the broad base namely
the General Studies, Science and Applied Science
Subjects, and Technical Studies (other than electives)
while some rearrangements are possible with reference
to the number and titles of individual subjects and
the timeg allotted to each subject and its location in
the three year period, their overall content is less
likely to be inflenceq by local needs or conditions.
The syllabi of individual subjects and their levels
and orientation may of course be framed differently
in different polytechnics.

Likewise a major part of the General Studies and
Science and Applied Science Subjects will be found
to be common to al] the branches. The specific con-
tents of these subjects may be framed to suit the
needs of each branch ang specialisation.

About 40 per cent of the total curricular time in

a full-time. course is allotted to practice, a substantial

part of which being devoted to the field of diversifica~

tion. This allocation could vary within certain limits

gepte_nding on the nature of the branch and diversi-
Ccation.
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Project work has been given due emphasis in all’
the outlines. ' o

The durations of the courses are assumed as
follows, which represent the basic minima: g

Full-time conrse: 3 Years: 3000 contact hours
(at 1000 hours per year). '

Sandwich course: 3 1|2 Yrs.: 3500 hours (at
1000 hours ‘per year) of which 1000 form
Ln-Plant-Training,

Part-time course: 4 Years: 1800 hours (at 450
hours per year).

ln 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 considerable reduc-
tion ip the time allotted to practice within the insti-
tution, Institutional practical work in this case will
cover only such of the specialised laboratory ang de-
sign drawing work as well as the basic workshop
training which cannot be generally arranged under
Industria] Trainmg, WVariations in the practical con-
tent are therefore to be expected depending on the
kind of industrial training facilities available. The
arrangement of :the sandwich periods and their num-
ber and duration will depend entirely on local condi-
tions in respect of industrial training and therefore
the outlines do not specify any 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 industry.

As in Sandwick courses, in part-time degree courses
also, the theory subjects remain more or less the same
ag in the full-time courses; however since the student

"is expected to be mature and is in any case exposed

to much of the technology in his day to day work,
the number -of hours he needs to get instruction im
any subject is much less than for a full-time student.
Similarly much of the descriptive portions of the
technical subjects could be cut out. These consi-
derations have been taken into account in fixing the
time allotment for each subject. The practical work
in the ‘part-time course is restricted to such of the
areas which normally do not form part of the work
of the student in his work situation.



226

CIVIL ENGINEERING: 3 YEAR FULL—TIME COURSE

(Diversification through electives)

Kind of subjects and

Contact Hours per year

tota] sllotted hours. . WSuchcts T Year II year 111 Year
Gs ' English e e e X .. . 100
?fgw) Humanities, Management and Administration . . e 100 100
SAS Applied Mathematics . . . . . . . 120
510 Applied Sciences S . . . . . 90 - .
(17°,) Engincering Mechanics . . . . . . 90
Science Lab. ] . . . . . 120
Applied Mechanics and Graphic Statics . .. . . 90
Electrical and Mechenical Technology . ) 90
. Geotechnique—1 S e e 90
Geotechnique—T1I -0 C e . 60
TS Construction Materials and Practice . . . . 90
?39:%) Stuctural Design Fundamentals - - . . 6o
' Hydraulic Engineering -~ . ©. . .. . .. .. . .. 60.
" Elective—I S e, . go
Transportation Engineering . . . .. . . . 90
Quentity Surveying, Contracts Specifications . « .. . . 90
Elective—II . o e .. . . %
i Elective—II1 . . . . . . . . .l .- . g0
Blective—1V - . - . . . . - . . . 90
Enginecring Drawing . . . . . . 180 . . B
Workshop Practice . - . . . . . 120. . .
Civil Engineering Drawing . . . . . . . . 12
P . Structural Design & Drawing . . . . .. ) 220 )
7200 Geotechnique Lab/Practice B . . . . 120 ‘e
(45%) Materials & Structures Lab. . . . " 90 !
Blective Design, Drawing/Office . . . . e 120
Elective LabfPractice . . e e . . , 120
Hydraulic & Electrical Lab. - - - . . .~ . | . . %0
. Project Work . . - . . . - . .. . 120
3000 (100%) TotaL 1000 1000 1000

GS . . . - Genersl Studies

SAS - . . Science and Applied Science Subjects
TS . . . “Technical Studies

) 4 . Practice



227

GIVIL ENGINEERING : 3 1l2 YEAR SANDWICH COURSE

Institutiona] contact hours .
Kind of subjects and ' : =

total allotted hours Subjects = I Ir I]»
b , : Year Session Session
GS English e e e . oo ! .. .
ggg) Humanitles, Management nnd Adnumstrntlon ‘ N ey g0 g0
Applied Mathematics v e e e e e et o120 .
SAS Applied Sciences . . . . . . . . . . 90 ‘e ‘e
510 Engineering Mechanics . . . . . . - I . .
(214-6%) Science Lab. . . . .- s . . . . 120 .. .
Applied Mechanics and Graphic Statics . . . . . . . . ._ %0 e
Electrical and Mechepical Technology .- . . . . . . %0 . .
Geotechnique—1 . s . . . . . . . 90 - . .
Geotechnique—IT . . . . . . . .l . 60 -
TS Construction Materials and Practice . . . . . 60 .
5-6%) " Structural Design Fundamentals e e T 60 .
lHydraulic Engineering . . . . - . i . 60
Elective—I - S T 90
Transportation Engineering - - . . . . . . . . 90
Quantity Surveying, Contracts Specifications . . e . . I . 60
Elective—II . . . . . . . . . . ot . - . . 90
Elective—III . . . . . . . . . . . . 90
Elective—IV . . . . . . . . . - s . 90
Enginecring Drawing - . . . . A . . 180 . .-
Work‘shcrp Practice . . . . . . . . . . o 120 . .
P Civil Englucering Drewing e e e e L e .
780 Structural Design & Drawing - . . . . - v 60
(22-3%,) Geotechnique Lab!Practice . . S .; Lt ! ' 60 - ..
Materials & Structures Lab, . . . . I 6o .-
Elective Design, Drawing Office Leb, e e %0
Hydraulic & Electrical Lab. e e e e e . » 6o
Project Work .« .. . . . . . . . . T . 90

1000 (28:5%) IN-PLANT TRAINING** -

2500 (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 conrse for a period of not less than 3 months, in

the institution

b . . . IN-PLANT TRAINING may be suitably sandwiched and the number of sessions decided
‘ in accordance with local conditions,
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- CIVIL ENGINEERING : 4-YEAR PART-TIME COURSHE

Kind of subjects Ceontact hours per year
end total allotted Subjects
. hours, IYear II Year III Year IV Year
GS English . . . . . . . 90 .
270 Humasnities, Management and Administration’ . . s 90 90
SAS Applied Mathematics . . . . . 90
- 360 Applied Sciences e e e e 90 .
(20%) Engincering Mechaaics e e g e,
Applied Mechanics and Graphics Statics . 90 .
Electricel end Mechenical Technology . 60. . .
. Geotechnique—I - . . . . . o 60 .
Geotechnique—II . . . . . . e 6o
TS Construction Materials and Practiee . ., . . 6o .
720 Structural Design Fundamentals Ce e Jv 60 ..
(40%) Hydraulic Engincering e e e e . . . 6o .
Elective—I . N . . . . . . . 6o
Transportation Engineering - . e 60 e
Quantity Surveying, Contracts, Specifications . . 6o .
Blective—1II e e e e e . .. 60
Blective—IIT e e e e . 60
Elective—IV . . - T . 6o
- Civil Engincering Drawing . - . 90 . .
Stractural Design & Drawing Ce 60 . .
P Materials and Structures Lab, e ) o .. .
450 Electrical & Hydraulic Lab. L. LT s -
(a5%) Elective Design, Drawing/Office/Lab, . : . %0
Project Work . . . . . . . . :. . g0
)
oo {100%) ToTAL . . . .- 450 450 !i 450 459
) GS . General Studies )
SAS . . Science and Applied Science Subjects
TS Technical. Studies

Prastice
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ELECTIVES (CIVIL ENGINEERING)
(Four clectives should be chosen under any one of the diversifications)

Diversification : Building Technology
1. Building Services :
2. Building Pianning and Design
.3' Building Construction Enginecring
4. Structural Design and Detailiné
5. Specifications, Standards, Codes, Byelaws, Rules and Regulations
6. Concrete Constrution and Technology

Divgrsification :  Architecturs & Buildine Construction
I. Architecture '
2. Archiectural Materials
3. Functional Design of Buildings
4. Architectural Construction & Building Services -
§. Structural Design and Detailing
6. Specifications, Standards, Codes, Byelaws, Kules.and Regulations,

Diversification ; Puqu: Healrh & Mumcipa! Engmemmz ' )
1. Ground Water Engmeermg '
2. Water Supply Bngmeenng and Pracuce
- 3. Waste Water Engineering and Sewerage Practioe
4. Plumbmg, Hcatmg and venl:ilnﬁon '
5. Water supply and Smmnry Engmccring Structures
6. Spec:ﬁcauons. Standards, Codcs, Byelaws, Rules and Regulnuons.

Diversification : Construction Tachﬂol'ag;- _ . '
1. Construction Materials and_ Quality Conu-ol . . . ..
2. Construction Plant and quipmen'
3. Construction Management
4. Construction Methods ] ‘
5. Quantity Surveying, Estimating, Specifications

6. Structural Design and Detailing
Some of the other diversifications which could be offered through suitable electives are ;

(1) Under-Water Structures
(i7) Soil Engineering
(i) Bridge Engineering
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ELECTRICAL ENGINEERING : 3-YEAR FULL-TIME COURSE
{Diversificstion thr.uph dlactives)

Contact hours per year

Kind of:ﬁg{g;s l:a:‘:lmmtal Sublects I Year I Year III Yeaw
GS English . . . . . . 100
300 Humanities, Management and Administration . . 100 100
(10%)
Applied Mathematics . . . . . 120
Applied Sciences . . . . . 90 . .
SAS Engineering Mechanics « e e . . 90 .
690 Electrical and Magnetic Circuits—1 s . . 90 .
(23%) Electrical and Magnetic Circuits—II . e . . 90 .
Blectrical Engg. Mathematics . . . . . o0 .
Science Lab . . . . . 120 . .
General Engineering . . . . . 90
Elec, Engg. Materials . . o . . 90 .
N General Elec. Engineering . . . . . 120 ..
TS Fabrication Techniques . . . . . an . 90
840 Elcc. Measutements  « ., . . . . . 90
(28%) Elective—I « e e s w . . po .
Elective—I1 . . .« . . . . . . 90
Blective—III . . . . . . .- .
Elective—IV . . . . . . . . 90
Engineering Drawing . . . . 180 .
Workshop Practive—I e e e . I20 .
Workshop Practice—II . . . . . . 120 .
P Electrical Lab. . . . . . . . 150
1170 Design and Drawing—I . e . . . 150 .
(39%) Design and Drawing—II . .. . . . .- 150
Elective Lab, . . . . . . 150
Project Work . . - . . . . 150
3000 (100%) ToTAL . 1000 1000 1000

GS . . . General Studies
SAS ., . + Science and Applied Science Subjects
TS . . . Technical Studies

P . . . Practice
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ELECTRICAL ENGINEERING : 31/2 YEAR SANDWICH COURSE

Institutional contact hours

Kind of subjects and Subjects
total aflotted hours 1 Year  II Session/III*
Session
GS English . . . . . . . . . 100 . .
280
(8%) Humanities, Management and Administration . %0 90
Applied Mathematics . . . . . . . 120
Applied Sciences .- . . . . . 90 . .
SAS ’ Engincering Mechanics . . . . . %0 .
690 Electrical and Magnetic Circuits—I . . . . . 90
(20%) Blectrical and Magnetic Circuits—IT . . . . . .. %0 )
Elec. Engg, Mathematics . . R . . . . o 90 .
Science Lab. . . . . . . . 120
General Engineering . . . . . . . 90 ..
Elcg. Engg. Materials . . . . . . o0 .
General Elec. Engineering . . . - . e 90 .
TS Fabrication Techniques . . . . . . . . . 60
780 Elec. Measurements . . . . . . . . . 90
(22%) Elective—I . . . . . . . o0 ..
Elective—I1I e e e e e e e . . %
Elecﬁve—-III-! . . . . . . . ‘ 90
Elective—IV - D . . . . 90
Engineering Drawing . . . . . . 180 e ..
Wotkshop Practice] . . e . . . . 120 .. ..
P Blectrical Lab. . . . . . . . . 90 ..
750 _ Design and Drawing—I . . . . . . . . 120 ..
(21-5%) Design and Drawing—II . . . . . . . 90
Elective Lab.: . . - 60
Project Work . . . . . . . . . 90
1000 (28:5%) IN-PLANT TRAINING**
3500 (100%) ToraL .  Tooo 730 750
GS . . . General Studies
SAS |, . . Science and Applied Science Subjects
TS . . . Technical Studies
P . Practice
* . . . Students should spend the last term of the course, for a period of not fess than 3

months, in the institution.

R . . + IN-PLANT TRAINING may be suitablv sandwiched and the number of
sessions decided in accordance with local conditions,
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ELECTRICAL ENGINEERING : 4 YEAR PART-TIME COURSE

Contact hours per year

Ifw:i:n::t;]l %ﬁﬁgﬁiﬁd Sublects I Yr, IIYr. III Yr. IV Yr
GS English . . . . . . . . . 90 e .
(;gg,) Humanities, Management and Admipistration . . ‘e 90 90
Yo
Applied Mathematics . . . . . 90 . . .
_ Applied. Sciences . . . . . 90 . . -
SAS Engineering Mechanics . . . . . 90 - . .
540 Electrical and Magnetic Circtits—1I o e . 90 .
(30%) Electrical and Magnetic Circuits—11 . . . .. 90 .
Elec. Enge. Mathematis . . . . . .. % .
Elec. Engg. Materials 90 .
General Elec. Engineering . 90 .
Fabrication Techniques . . . o 60 .
TS Elec. Measurements e e . . 60 .
s40 Elective—I e e " 6o .
(30%) Elective—1I1I e e e e . . . 6o
Blective—III . . . . . . 6o
Elective—IV . . . .. 6o
Engineering Drawing . . % .
P Electrical Lab. | .. . . . . 90
450 Design and Drawing—I . . e . . 90 .
(257%) Design and Drawing—II & Elective Lab. . . 9¢
Project Work . . . . . . . - . - 90
1800 (100%) . Torar .

. 450 450 450 450

GS . . . General Studies

SAS ., . . Science and Applied ScienceISubjects
TS . Technical Studies

P . . . Practice
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ELECTIVES (ELECTRICAL ENGINEERING)

(Four electives should be chosen under any one of
the diversification)

Diversification: Industrial and Applied Electronics
" 1. Electrical Measurements and Instrumentation
2. Applied and Industrial Electronics
3. Semiconductor Devices and Applications.
4. Relay Devices.

5. Operation and Maintenance of Electrical
Apparatus,

6. Compluters and Applications,

Diversification; Power System Engineering

i. D.C. ‘gnd A.C, Machines. ) o
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 Engineering.

5. Operation and Maintenance of Electrical
Apparatus. -

6. Production Technology.

Diversification: Industrial Drives and Controls

1. D.C. and A.C. Machines,

2, Electronics Principles and Circuits and Applied
Electronics.

3, Principles of Feedback Comtrol and Control
System Componenis.

4, Electric Machinery Conirol.
5. Electrical Measurements and Instrumentation
6. Utilization of Electrical Energy.

Diversification: Communication Engineering
1. Networks, Lines and Fields
2. Communication Engineering.

3. Electronics Principles and Circuits and Semi-
conductor Devices and Applications.

4, Microwave Engineering.
5. Antennas.
6. Radio, Radar, and Television Engineering
Some of the other 'diversiﬁcations which conld be
offered through suitable electives are:
(i) Bio-Medical Electronics.
(ii) Computer Technology.
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MECHANICAL ENGINEERING : 3 YEAR PULL-TIME COURSE
(Diversification through electives)

Kind of subjects and
tote] allotted hours

Subjects

Contact hours per year

IYr II Yr.

Il Yr.

GS

300
(10%)

English

Humanities, Management and Administration

100

SAS
sto
(17%)

Applied Mathematics

Applied Sciences

[

-

‘Engineering Meclanics . .
Science Lab
Applied 'I‘hermodynam:cs . .

TS

(33%)

Gcnn-al Engmeenng
Electncal chhnology

Metrology & Quality Control .
Manufacmnng Toch.—1I .
Manufactunng Tech—II . .

¢ leacde

Metallurgy and Matcnals
Mechanics of Machines . .

RBlective—1
Plant Engineering

Elective—I1 .
Blective—IJI
Elective—IV .

e

1200

€406

Engincering Drawing

Workshop Practice—1

Workshop Practice—II . .
Workshop Practice—11 . .
Design and Drawing—I . .
Design and Drawing—II . .
Electrical & Mechanical Lab. . . 0.
Blective Lab.

Project Work .

120

120

120

3000 (100%)

TOTAL

100 .-
. 100
120

90 .

90 .
120 .
g0

90

90 .s
. 90
60

. 6o

. 60

90

180" ..
120 .
. 150
. 150
150

1000 1000

1000

GS . . .
SAS . . .
TS .

General Studies

Science and Applied Science Sub:ects

Technical Studies
Practice
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MECHANICAL ENGINEBRING : 3 1/2 YEAR SANDWICH COURSE

Institutions] contact hours

Kind of subjects and total Subject 1 11 I1]e
allotted hours Year Session  Session

GS English . . ... . . . . foo . .
(388;: ; Humanitles, Mangement and Administration . . . . 90 90
Avolied Mathematics Co. . . ... e . .-

SA3 Appiied Sclences . . . . . . . « . v
$10 Engineering Mechanics . . . . . . . 90 . .
(14-5%) Selence Lab. R . .
Applied Thermodynamics . . . . . . . . 90 e

Generil Engineering . . . . . . . 90 . ..

Flectrical Technology - . . . . 90 . .-

Metrology and Quality Control . . N .- 9% .

Manufacturing Tech.—I . . . . - . . PR 6o .

Manvfacturing Tech.—TI . . . . . . . . . 6o

Moctallurgy and Materizls . . . . . . . . 6o .

rTs Mechanics and Machines . . . . . . . . 60 -
ce iBlective—] . s e e e . . . 90 .
IPlant Engineering . . . . . . . . . 9o

Elective—I1 . . . . . . . . . _ . 90

§Elective—1III . e . . . . . . . . . 90

Elective—IV . . . . . . . . . . . 90

) Engineering Drawing . 17 " .

Workshop Practice . . . . . . . 120 . .

g Design sndjDrawing—I . . . . . . . e - 120 .
250 Design and Drawing—II . . . . . . . 90
&esin) Blectrical & Mechanical Lab. e e e %0 .
LBlective Lab. e e e e e . 60
Project Work . . . . . ' . " . . . 90

1000(28-875) IN-PLANT TRAINING **

3500 (100%) ' TOTAL .«  loco 750 750

GS . . . General Studies
SAS . » Science and Applied Science, Subjects

TS . Technical, Studies
P . . . Practice
. . Students must spend the last tecm of the course, for & pariod of not less than 1

monthg. in the instituion,

*+ ., ., . IN-PLANT TRAINING may bo suitably sandswiched X
sessions cecided in necordance with localiycondirious. and the number of
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MEZHANICAL BNGINEERING;: 4 YBEAR PART-TIME COURSE

- ‘ : ] t ontact hours per year
Kind of subjects ana total Subiects

allotted hours. , IYr I1 Yr. IIYr. IV Yrn
GS English . . . . . . . oC .- . N
?,7; ) ' Humanitss, Mapagement and Administration . . . 50 Leo
SAS © Applied_Mathemarics . . . . . 9o . . .
360 - Applied Sciences . . . - . . i90 . . .
(20, Engineering Mechanics; . . . . . "90 . .
Applied Thermodynamics . . . . . - 90 .
Electrical Technology . . . . . 9N . .
. Metrology angiLQuality Control . . 6c .
_ Mapufacturing Technology—1 . . . . 60 .. .
Mapufacturing Technology—I11 v . . 2e . 60 .
TS Metallurgy and Materizls . . . . . . 6o . ..
E,‘.ic.m Mechanics of Machines . . . . 60
(40%) Plant_Engineering . e e . v 90 ..
Elective— " . . . . . . .- 6o .
Elective—I1; . . . . . . . . . . 6o
Elective—I11 - . - . . . . . 60
Elective—IV - . . . . . 60
Engineering Drawing . . 90 . .
Electrical & Mechanical Lab, . . . . G0 . .
P . Design_and Drawing—I . . . . « . .- 90 .
450 Design and Drawing—I1; . . . L. .z . .. = 90
(259,) ) Project Work . . . . . . Ve - .. 90
1800 {1009, TOTAL . 450 450 450 450

GS . . . General Stuides -

SAS + Science and Applied Science Subjects
. TS . . » Techpical Studies

P . . . Practice
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ELECTIVES (MECHANICAL ENGINEERING)
(Four electives should be chosen under any one of the diversification)

Diversification: Production Engineering Diversification: Industrial Engineering
1. Metal Forming Processes 1. Work Study
2. Tool EngmeP:n.ng. 2. Production Control and -Material Man
3. Newer Machining Processes ment ;
4. Jigs and Fixtures. 3. Plant Layout, Materials Handling and In
5. Production Planning and Control : tria] Safety
6. Heat Trcatment of Metals and Allays 4. Statistics and Introduction t; Operations

L. search
Diversification: Welding Technology

5. Personnel Management
1. Welding Processes . . R
) i 6. Cost Account d Industri
2. Design and Testing of Weldments : e g an ustrial Ecc_)lnon:u
3. Newer Welding Techniques
4. Welding Metallurgy Diversification: Agricultural Engineering.

5. Welding Equipment and Machines

6. Heat Treatment of Metals and Alloys 1. Tractors and Engines

2. Agricultural Machinery
3. Farm Mechanisa‘ion

Diversification: Foundry Technology
pary Techno'ogy 4. Hvdrology, Irrigation and Hydrotechn

1. Foundry Processes and Materials Equipment

2. Foundry Equipments and Mechanisation S. Soil Conservation e
3. Design for Casting 6. Agricultural- Economics and Management
4, Foundry Metallurgy .

5. Testing and Inspection of Castings Diversificatisn: Metallurgical Engineering

6. Heat Treatment of Metals and Alloys

7 1. Foundry Metallurgy
Diversification: Machine Tool Technology 2. Weld'ng Metallurgy
3. Heat Treatment of Metals and Alloys
4. Powder Me'allurgy.
5. Etectrometallurey and Corrosion
6. Mechanica] Metallurgy
7. Ferrous and Non-Ferrous Production Me

1. Mctal Forming Processes

2. Too] Engineering

3. Automats, Transfer Lines and N|C Machines
4. Jies and Fixtures.

5. Heat Treatment of Metals and Alloys . lurgy
Diversification: Heat Power Engineering- _ Some of the 'ather diversifications which couid
1. Refrigerati>n Engineering offered through suitable electives are
2. Air-Conditionine Engineering (1) Rocket & Jet Propulsion Technology
3. Fans, Blowers and Compressors (ii) Hospital Technology
4. Boilers, Auxiliaries, Accessories & Mountings (iii) Air-Craft Engineering
5. Fuels and Combustion (iv) Ship-Building Engineering
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TEXTILE}TECHNOLOGY : 3 YEAR FULL-TIME COURSE

{Diversification through electives)

Kind of subjects?and

Contact hours per year

tgxntlioned i Subjects T¥r, IIYr. III Yr.
GS English B . 100
?f:g;) Humapities, Management and Administration 100 100
Applied Mathematics 120
SAS Applied Sciences . 90
s10 Enginceting Mechanics 90
(7%} Physics andfChemistry of fibre 90
Science Lab. - 120 .
Mechanical Engineering o B %
General Textile Technology %0
Blectrical Technology 90
TS Fechnology of Spinning . . . 90
9p0 Technology of Weaving' . 90
(asw) Textile Testing . 90
Elective, 7§ . . 90
Dyeing, Bleaching, Printing and Finlthing .. .90
Elective=—I1 t. g0
Elective=I11 %0
Etective—TV - o0
EBpginetring Drawing . . 180 ..
Textile and Englneering Workshop Practice 120
1: Spipning Workshop . 150
3200 Weavring Workshop 150
{40°.) Textile Testing and Dyeing Lab-I . - 150
Elective Lab. . . . . 2 150
Textile Testing end Dyeing Lab-11 2 150
© Project work 150
3000 (100%} ToTaL 1000 JO00 1000
GS . . . General Studies -
SAS . . . -Science and Applied Sciences Subjects
TS . . « Technical Studies

P - - . Practice,
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TEXTILE TECHNOLOGY : 33 YEAR SANDWICH COURSE

Kind of subjects and

Institutional contact honurs

tota] allotted hours Subjects T T TTTe
Year Session  Session
GS English . . 100
(:;; Y Humanities, Management and Administration 90 90
Applied Mathematics 120
SAS Applied Sciences . . 90 i
s10 Engineering Mechanics . . 90 . .
(14-6°,) Physics and Chemistry of Fibres %0 .-
R Science Lab. . . . 120 .. R
T Mechanicel Engigeering . - L e - ‘
Gcner}ll Textile Technology . 90 .. .
Electrical Technology ’ . %0
TS Technology of Spinning . . . .- 90 .
990 Technology of Weaving - . .- 50 .
(28-35%) Textile Teting . - 90
Elective—I . . . . . 9c ..
Dyeing, Bleaching, Printing and Finishing . . . g0
Blective—I1 . . o . - 90
Blective—IIT . . . . 90
Blective—IV . . . . 90
Engineering Drawing . . . 180 . '_—
Textile and Engineering Workshop Practice . 120 ..
};zo Spinning ﬁ’orkshop and Weaving Workshop . 90 .
(20-59,) Textile Testing and Dyeing Lab. . . 120 .
Elective Lab. . . . . 120
_ Project Work . . . - . . 90
1000 (2B:62,) IN-PLANT TRAINING**
TOTAL 1000 750 750

3so0 (100%)

JEp——

GS
SAS
TS

L1

. General Studies
Science and Applied Science Subjects

Technical Studies
Practice

Students must spend the last term of the course, for 8 period of not Iess thas

3 months, in the institution.

IN-PLANT TRAINING may be suitably sandwiched and the mumher
of scisions decided in accordance with local conditions,
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TEXTILE TECHNOLOGY : 4 YEAR PART-TIME COURSE

Kind of subijects and totzl . Contact hours per year
allorted hours Subjects T Year I Year I Year IV Year

GS English . . . . . . . 00 .. .e ..

?;?%) Huranities, Management and Administration . e .. 90 90
Applied Mathematics . . . . . 90 .. .- e

SAS Applied Sciences ' . . . . . 90 . . e

360 Engineering Mechanics . . . . . 90 .. . ..

(20 %) Physics and Chemistry of Fibres . .e 90 .. .
Mechanical Engineering . . . . . . 90 o .
General Textile Technology . . . . 60 . .
Electrical Technology . . . %0 .

TS Technology of Spinning .. . . 6o ae .

780 Technology of Weaving . . . . . - 6o . .

(43-3%) Textile Testing . . s . .- 90 N
Elective—TI . . . . . . . . . 60 .
Dyeing, Bleaching, Printing and Finishing . . .. 90 .
Elective—II . .. . .. . . . & 6o
Elective—TIII t . . . . . -, . . 6o
Elective—IV . . . . . . . . . . 6o
Engineering Drawing . . . . . 90 . - .

P Textile Testing and Dyeing Lab. . . . .. .- 120

390 Elective Lab. . . . . . . . .. . . g0

(21-7%, ' Project work . . . . . . . . 90

1800 (100%) TOTAL . . . 450 450 450 450
GS . . . General Studies
SAS . 8 . Science and Applied Sciences Subjects

TS - . . Technical Studies
P . . . Practice,
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ELECTIVES (TEXTILE TECHNOLOGY)

(Four electives should be chosen under any one of t'.¢ diversifications)
DIVERCIFICATION : 8. INNING

1. Preparatory Processes

2. Spinning of Cotton

3. Wool Spinning

4. Waste Cotton & Fancy Yarn Spinning

5. Spinning of blends

6. Man made fibre technology
Diversification : Weaving

t. Werp and Weft Preparation and Plain Looms

2, Loom Attachments & Automatic Weaving

3. Knitting Technology

4. Fabric Structure

$. Designing of Cloth

6. Unconventional Weaving and Wenving- of Rayons and Synthetics

7. Usnufacture of Bonded Fabrics
Diversification : Wet Processing

1. Bleaching of Textiles

2. Dyeing & Printing of Textiles

3. Finishing of Cotton Yarn and Cloth

4. Finishing of blends

5. Chemistry of Silk & Wool

6. Chemistry of Starches, Dyes & Other Textile Auxiliaries
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CHEMICAL ENGINEERING : 3 YEAR FULL-TIME COURSE
{Diversification through electives)

. —— . = -

Kind of subjects and total Contact hours per year
allotted hours Subjects
1 Year II Year IIT Year

GS English . . . . . : . . 100 . .
%f‘;;-n) Humanities, Management and Aun vieshianion . . . . b ('] 100
Applied Mathematics . . . . . . . 120 . .
- Industrial Chemistry—I R .- .
Industrial Chemistry—II . . . . . . . . 90 .
SAS Phys_ical Chemistry . . . . . . . 90 . .
660 Applied Thermodynamics . . 9o .
(22%) Engincering Mechanics . . . . . . . 90 v .
Science Lab. . - . . . . . . . 120 . .
Elec. Tech. & Electropics . , . . . . s3] .
Hydraulic Engineering . . . . 60 . .
Heat & Mass Transfer e e e e e 90 .
Unit Chem. Engg. Operations ang Processes-] . %0 .
-do- ~II . . . . . . .
I Betved . . . T
(28 %), Elective—II . . . . . . . . . - . 90
Elective—III , .. . e e . .. %0
Elective—IV . . . . . . . . . 99-
Transport and Storsge ¢f Materials . . . . . . . 90
Engineering Drawing . . . ‘ . ——.- B .‘ : . ‘;8‘; e . ]
Workshop Practice . . . . . . . 120 ' .e
P! Designr and Drawing—I : e e e . . 150 .
1200 Design and Drawing—II; . .. . . .- . . . 150
{40%) ’ Chemical Engincering Lab.’ e e . 150 .
Electrical apd Hydraulics Lab. . " . - . 150 -
Elective Lab. . . . . . . . . . . . 150
Project Work . . . . . . . . . .. . 150
3000 (1009;,) ) TOTAL . 1000 1000 1000

GS «  General Sutides

SAS . . + Science and Applied Science Subjects
TS . . .; Technical Studies

P . Practies
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CHEMICAL ENGINEERING : 3} YEAR SANDWICH COURSE

Kind of subjects and Institutional contact hours
total allotted hours Subjects
! I I II1*
Year Sessfon  Session
GS English Co e e e e e e 100
280 .
(8%) Humanities, Management and Administration . . . . 90 90
Applied Mathematics . . . . . - . . 120
Industria]l Chemistry—I . . . . . . . 60
s S Industrial Chemistry—I1 . . . . . . . . 6o
630 Physical Chermstry ) . . . . .. 90
(18%) Applied Thermodynamics . . . . . . .. 99
Eazinzeriny Machanics - . . . . . . . 92
Sciepce Lab, . . . . . . . . . 120

Elec, Tech, & Electronics

g

Hydraulic Enginneering . s . . . . 6o .

TS Heat & Mass Transfer . . . . 90

s10 Unit Chem. Engineering Operations & Processe —I . .. 90

(23%) -do- . —II o . - 90
Elective—I . . . . . . . . - .- 90
Elective—II . . . . . . . . - .. .. 90
Elective—III . . . . . - . . - . . 90
Elective—IV . . ' ' . v . . . .- 90
Transport and Storage of Matetjals . . . . . . .. 90
Engineering Drawing . . . 180
Workshop Practice . . . . . . . 120

P Design and Drawing—I . . . . . .. . 90

30 Design and Drawing—II . . . . . . . ve .. 90

(22.5%) Chemical Engineering Lab, . . . . . . 6o
Electrical & Hydraulics Lab, S .. %0 L
Elective Lab, . . . . . . . .. - §a
Project work . 4 . . . . . .. .. 90

1000 (28.5%) 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 course; for a period
of not than 3 months, in the institutjon,

# . .+ IN-PLANT TRAINING may be suitably sandwiched and th
gesgsions decided in accordance with IOcZI conditions, s ¢ number of
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CHEMICAL ENGINEERING : 4 YEAR PART-TIME COURSE

Kind of subjects and

Contact hours per year

cotal allotted hours Subjects I Year II Year III Year IV
GS English . . . . . . . 90 . i .
(2175%3) Humanities, Ménagement and Administration . . . 90
Applied Mathematics . s . 90 .. ]
_ Industrial Chemistry—I . . . 60 . .
SAS Industrigl Chemistry —II . . . - 6o . .
420 Physical Chemistry . . . . . 6o .
(23.3%) Applied Thermodynamics . . . - 50 .. .
Engineering Mechanics . - . . . . 60 .. ve .
Elec, Tech, & Elcctronics - - . 6o
Hydraulic Engineering . . . . . i 60
TS Heat and Mass Transfer . . . . . 90
660 Unit Chem,_ Engincering . . . . . .. 90 .
(36.7°%) Operations & Processes—I . . - . - . %0 .. .
-do- —II . . - - . 60 ..
Elective—I - . . . . . ‘e 60 ..
Elective—I1 . . . . . . - . . 6
Elective—III . . . . . . . v . 6¢
Elective—IV . . . : ’ . . . . 6
Transport ani Storage of Materials . . . . 60
Engineering Drawing . . . . . 90 .. ve
P Design and Drawing— I . . - . ‘e 90 .
450 Design and Drawing—II and Elective Lab, . v . . 9
(25%) Electrical and Hydraulics Lab, . . . - 90 . .
Project work L ' . . . o
1800 (100%,) ToTAL . 450 450 4507 45
GS »  General Studics
SAS - Science and Applied Scicnce Subjecw
TS ' + Technical Studjes

P Practice
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(ELECTIVES ;¥ (CHEMICAL ENGINEERING)

our elective shculd te choser under any one of the diversificatio

Diversification: Plastic Technology

1.
2,
3.
4.
5.

Synthetic Plastics

Synthetic Textile Fibre

Moulding Techniques

Process Equipment Design
Instrumentation & Process Control

Diversification : Ceramic Technology

L
2,
L N
4.
5

Ceramic Materials & Porcosses

Glass Technology

Refractory Technology ) )
Ceramic Engg, Design - '

Instrumentation & Process Control

Diveosification : Fectilizer Technology

Nitrogenous Pertilizers

Phosphatic Fertilizers

Synthetic Fertilizers

Pertilizers Plant Design
Instrumentation & Process Control

Some of the other diversifications which could be offered through suitable electives are:

() Nuclear Technology
(it} Fue] Technology

GMGTPND——I;» M, of Edu, L—3-11-71-—3,000,
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