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REPORT OF THE INDUSTRIAL AND TECHNICAL SECONDARY 
EDUCATION COMMITTEE, BOMBAY PROVINCE. 

CHAFTER I. 

HISTORICAL. 
EARLY BEGINNINGS. 

1. 1. The question of providing technie:; 1 education in India has 
engaged the attention of the Government of hdia and the authori
ties in England since the middle of the 19th c··;1tury. The Court of 
Directors of the East India Comp~ny in the hC::torical despatch on 
education of 1854 asked the Governrne.nt in India to consider how 
useful and practical knowledge might bo imparted to the great mass 
of people in India. No action waK however taken in India to carry 
out the wishes of the Directors. When however mining, manufacturing 
and other industrial enterprises began to be established in the country, 
the lack of technically trained personnel for such undertakings soon 
became evident. It is interesting to note that the necessity of 
promoting technical education was first pointed out as far back as 
1880 by the Indian Famine Commission. The Education Commission 
of 1884 drew attention to the one sidcdness of the system of secondary 
education and recommended a bifurcation of the curriculum in high 
schools, one course leading to the University and the other of a more 
practical nature to commercial and non-literary pursuits. In 1886 
the Government of India issued a memora•,:.dnm of technical education 
supporting· the Education Commission's recommendations to add 
a "modern side" to the existing literary schools and attach to them 
a technical branch which was to be an integral part of the provincial 
educational System. 

CoLLEGE oF ENGINEERING PooNA. 

1. 2. The early stages in the development of science and technical 
education· in India were closely associated with and conditioned by 
the needs of the Public Works a.nd other Departments of the Govern
ment and the first Engineering Colleges of India, viz. Roorkee, Poona, 
Guindy and Sibpur, were established during the middle of the 19th 
century mainly to meet these needs. The Poona Engineering Class 
and Mechanical School, the nucleus from which the College of 
Engineering was later developed, was opened in 1854, its aim being 
to provide suitable instruction for sllbordinate officers of the Public 
Works Department. In 1855 and 1857 the Bombay Government 
framed schemes for the establishment of a college at Poona for the 
education of (a) civil engineers, (b) surveyors and builders and (o) 
maistries. In July 18G3 Sir Cowasji Jehangir Readymoney presented 
a sum of Rs. 50,000 to Government and a college was established 
which was affiliated to the University of Bombay in 1866. In 1872 
the University course for Licentiate of Civil Engineering was 
remodelled and architecture and mechanioDI engineering were added 
to the !)Umber of optional subjects. C'co"e" in agriculture and 
forestry were also provided until separate arrangements were made 
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elsewhere f9r instruction in these. subjects. The engineering courses 
were revised in 1909 to conform with the requirements of the newly 
created degree of Bachelor of Engineering and they als.o provided. for 
the special training of mechanical engineers. In 1911 1t was demded 
to make a separate provision for the course leading to the degree of 
Bachelor of Science. and the College then assumed its present designation. 
The degree course in mechanical engineering was started in 1914 and 
the course in electrical engineering in 1932. The college now offers 
degree courses in civil, mechanical, eletrical, and communication 
engineering and in metallurgy. It also offers diploma cour~es in civil, 
mechanical and electrical engineering, and provides short term courses 
for the training of civil maistries. 

GOVERNMENT OF BOMBAY RESOLUTION, 1856. 

1. 3. As early as 1824 an engineering class was in existence 
in Bombay. But its subsequent history is obscure. A class for 
training engineers was opened in Elphinstone Institute in 1844, 
but for want of suitable candidates for admission, the class was · 
broken up at the end of the year 1847. The Government of Bombay 
gave very serious consideration to the memorandum from the Govern
ment of India referred to above and Lord Reay, the then Governor, 
after consulting some of the leading citizens of Bombay issued 
a comprehensive Resolution No. 3-E dated the 15th September 1886 
reviewing the position as regards the technical education in the Presi
dency and setting forth the main lines upon which the Bombay 
Government were prepared to take action. This Resolution focused 
the attention of the Government on the question of providing instruc
tion in the city of Bombay with a view to raising the scale of existing 
industries and preparing the way for other useful developments. It 
was proposed to establish an institution in the vicinity of the mills 
and· railway works for t.b.e teaching of such sciences as were necessary 
for the practical requirements of managers and foremen on the -one 
hand, and skilled artisans and operatives on the other. The students 
were to be given a grasp of scientific facts which they could readily 
apply to any trade and the institution was to be a training school for 
managers and foremen of industries. · 

V. J. TECHNIC.U. INSTITUTE. 

1. 4. The proposals of the Government embodied in the above 
~esolutio.n coupled. wi.th a number of other events which took place 
1n the e1ghteen e1ght1es led to the foundation of a Technical Insti
tution in Bombay. A fund raised to commemorate the beneficient 
administration of the Marquis of Ripon was eaiDiarked for the 
establishment of an institution of technical education in Bombay. 
About two years later a Royal Jubilee Fund was started in 
Bombay to commemorate the fiftv years' reign of Queen Victoria 
U!id the Bomba,r Municipal Cory:>or~tion set apart a sum of Rs, 80,000 



3 

for a per.IWlllent memorial of the fund. Sir Dinshaw Manokjee 
l;'eti~ made a generous endowment of Rs. 3,00,000 and Lord Reay 
readtly responded to the proposal for the establishment of a technical 
institute by promising an annual Government grant. All these factors 
led to the foundation of the Victoria Jubilee Technical Institute 
in Bombay. 

REPORTS oF Sm E. C. BucK. 

1. 5. The first attempt to introduce handwork in the educational 
curriculum of the primary schools was made by the Government of 
India when they deputed Sir. E. C. Buck in 1895-96 to discuss 
with the Provincial Governments a number of problems including 
that of practical edacation in primary schools. It was realised that 
the impact of the factory system and the literary type of education 
imparted in the schools were having an adverse effect on the home 
industry as the children of craftsmen who received their education 
in the above schools were rapidly forgetting how to use their hands 
in the various occupations once practiced in their homes. The 
system of practical education then advocated was intended to 
meet this problem and generally to train the eye and hand of the 
pupil and adapt him for the reception of technical instruction of 
any kind. Its introduction was considered to be a necessary prepa
ration for all technical instruction. Its progress was however checked 
by the difficulty of training school-masters with sufficient rapidity. 
It is interesting to note that after having made a tour of many indus
trial and technical schools, Sir E. C. Buck was the first to reco=end 
in 1901 a standardization of the nomenclature of schools and the courses 
followed by them. He also recommended that technical education 
be placed under the Control and direction of a separate department. 

THE SIMLA EDUCATIONAL CoNFERENCE OF 1901. 

1. 6. At the beginning of the present century it was realised that 
measures taken in the Educational Department during the previous fifteen 
years had been quite inadequate to meet the needs of the country 
and a growing recognition of the necessity for a greater diversity of 
occupations to absorb and engage the eMrgies of the ever increasing 
nmpbers of the eduoated classes. Lord Curzon accodingly summoned 
in Simla in 1901 an Educational Conference which reviewed the situation 
and recommended drastic reforms in the methods of higher education 
with a view to rendering them more effective and practical. One of the 
conclusions of the conference was that the existing industrial schools 
in India had been wanting in definiteness both of methods and objects ; 
that there had been no clear differentiation between general and technical 
studies in them ; that they had depended for initiation and support 
upon the volition of local bodies rather than upon any sustained policy 
of local Governments; and that they had been ir.sufficiently co-ordinated 
with any particular local industries or trade. The Government of India 

~10-v Bk Na 18-l a 



4 

generally. agreed with the conclusions of the Conference and esl?ecially 
wit.h tho recommendation that industrial schools should be dev1sed to 
encourage local industries and trmlcs ; that the best type is the local 
trade or crafts schools ; that they should be organised on educational 
and not on economic considerations ; anrl that in moffusil areas they 
should be devoted to the study and development of single indigenous 
products ; tbat in towns they shonlcl rleal with manufactures, education 
for several industries there being locatccl in one building and that only 
those pupils should be admitt~~~ who intendecl to practise the trade 
taught there. The chief outcome of the Simla Conference was however 
the' institution of ten state foreign scholarships for study in subjects 
dealing with industrial science or research. 

THE ATKINSON-DAWSON COMMITTEE OF 1912. 

1. 7. A committee consisting of Lieutenant Colonel E. H. de V. 
Atkinson, R. E., anU. i\lr. T. S. Dawson, Principal of the Victoria Jubilee 
Teehnical Institute, Bombay, was appointed by the Government of 
India to investigate the qt1estion of bringing technical institutes into 
closer touch with industry for their practical training. They reported 
that there were wide opportunities for employment of technically trained 
personnel in the Province of Bombay and in order that a person with 
technical training may he useful to the industry it was necessary for him 
to have an apprenticeship for a year or two. While recommending this 
they also pointed out the difficulty of obtaining such apprenticeship 
in the works. They recommended the establishment in suitable centres 
of afternoon classes for textile jobbers and maistries for theoretical 
and practical instructions iJ.1 the regional language. Their special · 
recommendation was that the minor technical institutions should he 
placed under the control of one central technical institution in each 
Province in which such institutions existed. 

CoMMITTEE oF DIRECTION FOR TECHNICAL EnucATION IN BoMBAY. 

1 . 8. So far as the Bombay Presidency was concerned the Board 
of Trustees of the Victoria Jubilee Technical Institute submitted to the 
Government of Bombay in 1912 a scheme for systematic organisation 
of technical education in the PresideMy. The proposals of the Board 
were examined by a committee appointed by the Government and w~re 
then approved by the Government generally and the Institnte was 
reco¥nized as the Central Technological Institute of the Bombay 
Pres1drncy under the Government of Bombay Resolution No. 1850-
E. D. dated the 27th June 1913. The Committee of Direction for 
Technical Education was constituted as · distinct from the Board 
of the Victoria Jubilee Technical Institute. By the character of its 
composition the committee was intended to be 'in close touch with 
the Board of the Inst~tute and was in a position to benefit by its special 
lmowlcdgc and expencnce and to procure whenever needed the advice 
and assistance of the staff of the Victoria Jubilee Technical Institute. 
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'rhe control of technical and industrial education in the Province was 
vested in this Committee. 1Vhen the Committee assumed· control 
there were about 22 technical and industrial schools in the province. 
These have steadily increased and there are now about 105 technical 
and industrial schools. The facilities for development of technical 
education below the collegiate stage has however not kept pace with 
the development which has occured in the higher technological and 
engineering education. During the last two years five new 
Colleges have been opened in addition to the only Engineering 
Coiiege in the ·Province. The establishment of the University Depart
ment of Chemical Technology has also provided facilities for post-graduate 
training and research in various branches of Chemical Technology. 
Considering however that the technicaiiy trained persons are required 
in far larger numbers in the lower ranks, the growth of institutions to 
cater for these and the number of students attending such institutions 

·seems to us to be quite inadequate. 

INDUSTRIAL CoMMISSION. 

1. 9. The first comprehensive attempt to review the . subject of 
technical education on an all India basis was made by the Industrial 
Commission whose report was published in 1918. They stated in their 
report (vide page 3) :-

" Throughout the nineteenth century, the policy of Government 
was controlled by the doctrine of ·laissefctire in commercial and 
industrial matters, and its efforts to develop the material resources 
of the country were largely limited to the provision of improved 
methods of tran&port and construction of irrigation works. Except 
in Bombay, the introduction of modern methods of manufacture 
was almost entirely confined to the European community. The 
opportunities for gaining experience were not easy for Indians to 
come by, and there was no attempt at technical trainig for industries 
until nearly the end of the century, and then only on an inadequate 
scale. The non-existence of suitable education to qualify Indians 
for posts requiring industrial or technical knowledge was met by the 
importation of men from Europe, who supervised and trained 
illiterate Indian labour in the mills and factories th~t were started. 
From this class of labour it was impossible to obtain the · higher 
type of artisan capable of supervisory work. The more advanced 
Indian thinkers began at last to appreciate the dangers and difficulties 

. of the position. The system of technical education which had grown 
up on the Continent of Europe had already attracted the attention 
of manufacturers in Great Britain and it was natural that a demand 
should be made in India for Government to provide similar·fMilitics. 
Even when the necessity for action began to be perceived clearly 
by Government, the magnitude of the problem was hardly appreciated; 
it was by no means sufficiently recognized that technical education 
is by itself incapable of creating industries." 



1he Industrial Commission also pointed out that whereas many. of 
their recommendations regarding technical and industrial educatiOn 
were such as should be carried out by the Provincial Govern
ments, it was necessary ultimately, if not in the immediate future, 
to provide India with educational institutions of a mor.e advanced 
character which no single Province could support or fill w1th students, 
yet which each Province would need to a greater or less extent. They 
recommended that as soon as their recommendations, which were 
to be implemented by the Provincial Governments, had time to develop 
their full effectiveness, it would be advisable to proceed further and 
establish colleges of the very highest grade under the direct control of 
the Central Government. 

VrsvESVARAYA CoMMITTEE, 1921. 

1.10. Recognizing the necessity for a wide extension of technical 
education and industrial training, th~ Government of Bombay 
appointed in their Resolution No. 923-E.D., dated the 17th February 
1921 a committee under the Chairmanship of Sir M. Visvesvaraya 
including a strong non-official element representing important employers 
of labour both European and Indian to draw a comprehensive scheme 
of technical and industrial education for the Bombay Province. The 
Committee submitted a majority and minority report and some 
of the recommendations of this Committee have been given 
effect to by the Government. A special reference may be made 
in this behalf to the establishment of part-time courses for 
apprentices under the Government Apprentice Scheme and the formation 
of a joint Directorate of Technical Education. 

ABBoTT AND Woon REPORT, 1936. 

1.11. In 1936 the Government of India invited Messrs. A. Abbott, 
formerly H. M. Chief Inspector of Technical Schools, and S. H. Wood, 
Director of Intelligence, Board of Education, England, to advise 
on certain problems of educational reorganization, and particularly 
on problems of vocational education. They published a report on 
vocational education in India. Messrs. Abbott and Wood who were 
both liberal British educationists, declared with sound good sense :-

"We regard the reform of content of general education as being 
even more important than a re-organisation of the frame wotk; of 
educational reform. " 

They f~lt t~at it was idle t~ expect the younger generation to make 
a contributiOn to the good hfe of their country unless as individuals 
they were off ere~ satisfy!ng personal and social experiences in the school ; 
that c?ncentr~tiOn on hte~acy and the consideration of literacy as 
the primary :um of ~duc.atwn. was a mistake. "Conning books, learning 
b! ~~ and cha':tmg In unison, have their legitimate place in the 
disCipl~ne of learmng b~t they do not by themselves constitute an 
education for young chilrden. " Regardini vocational education they 



declared that it should not be considered to be on a lower plane than 
literary education, since the full purpose of education was to develop 
the whole powers of the mind, body and spirit. General and vocational 
education, they stated, were not essentially different branches but 
the earlier and later phases of a continuous process. They also very 
pertinently pointed out that the prevalent notion that vocational 
education was good for those who could not do well in the academic 
education was entirely wrong as no country could develop its trade 
and industry through the work of second rate men. Finally they gave 
a word of caution by stating that the provision of technical and vocational 
education alone would not lead to rapid development of industries as 
the latter depended upon many other factors. Altogether the Abbott
Wood report gave a good lead to the educationists in devising a new 
educational policy. 

THE W ARDIIA Scl!EME, 1937. 

1.12. As a result of the assumption of responsibilities of Government 
by the Congress Ministries in seven Provinces an All-India National 
Education Conference was convened at Wardha under the Presidentship 
of Mahatma Gandhi. This conference appointed the Zakir Hussein 
Committee whose report submitted in December 1937, has come to 
be known as " The Wardha Scheme." In 1938 and 1939 most of the 
Provinces including Bombay then under Congress Government set up 
experimental schools and training institutions for teachers on ' Wardha ' 
lines. · 

RAo BAHAuua· K. G. JosHI CoMMITTEE. 

1.13. The Government of Bombay under the first Congress Ministry 
appointed a committee under the chairmanship of Rao Bahadur K. G. 
Joshi to consider the report of the Zakir Hussein Committee and report 
to Government as to what changes would be necessary for the recogniza
tion of primary and secondary education in the light of the reports of 
Abbott and Wood and the Zakir Hussein Committee and the introduc
tion of vocational education in the schools. The Committee's report 
could not be fully implemented. Two recommendations of the report 
have however been given a trial. A number of Government High 
Schools have been converted into Vocational High Schools with provision 
for instruction in Agriculture, Technology and Commerce from the IV 
Standard onwards leading to a special School Leaving Certificate 
Examination. Experiments are also being conducted regarding .the, 
possibility of imparting elementary education through a basic craft. 
or purposeful activity. 

SARGENT CoMMITTEE REPORT, 1940. 

1.14. Not much thought appears to have been given in this country 
for the training of low grade personnel which really forms the bulk of the · 
employees in almost all industrial and business concerns until the Second · 
World War created an ur11ellt deW31ld for teohllical peosolllll61 of all grades. 



The Central Government appointed a Technical Training Inquiry 
Committee in 1940 under the chairmanship of :Mr. John Sargent. Educa.· 
tiona! Commissioner with the Government of India. Reference has been 
made to some of the observations and conclusions of this Committee 
in appropriate context. 

THE FmsT AND SEcoND 'V ARDHA Sun-CoMiiiiTTEEs. 

1.15. The Central Advisory Board of Education, which had been 
abolished for a few years on the recommendation of the Inchcape 
Retrenchment Committee, was revived and reconstituted in 1935. The 
Board lost no time in turning its attention to the important develop
ments that has taken place since 1937. Hardly had the Wardha 
Scheme seen the light of day when the Central Advisory Board 
appointed a sub-committee to examine the scheme of educational recon
struction incorporated in the Wardha Scheme and to consider this in the 
light of Abbott-Wood Report. The Honourable !VIr. B. G. Kher, the 
Premier and Education Minister of Bombay Province was the Chairman 
of the sub-committee and its members included Dr. Zakir Hussein, 
Raj1:umari Amrit Kaur, Dr. Shyamaprasad :Mukerjee and Pandit R. S. 
Shukla. During the deliberations of this committee certain issues 
emerged (such as co-ordination of ' basic ' with higher education, the 
ways and means of finance etc.) which in the opinion of the Board 
required further examination. The Board therefore appointed another 
committee also under the Chairmanship of the Honourable Mr. B. G. Kher. 

THE REPORT oF THE CENTRAL AnvrsoRY BoARD, 1944. 

1.16. The Board accepted the conclusions and recommendations 
of the Second W ardha Education Committee except the one relating to 
the extent of the liability of the Centre to bear the financial burden. It 
is important to remember that the conclusions of the above two commi
ttees which among their members included six provincial ministers of 
education and some prominent educationists, have received the most 
careful attention from the Central Advisory Board when they 
formulated their recommendations in their report on "Post War 
Educational Development in India, " (popularly known as the Sargent 
Report). This report has rightly been acclaimed as the most com
prehensive plan as yet concieved for the whole country. In fact, if one 
goes through the various documents on the basis of which the Board have 
formulated their recommendations, one can hardly escape the conclusion 
that it would have been very difficult to devise any method by which a more 
thorough shifting of evidence, data and material could .have been 
achie~e~. Among al~ the pages ~f the Board's committee's reports those 
pertalillllg to technical educatwn are full of valuable and constructive 
ideas and this has naturally led to a critical examihation of the Board's 
proposals by persons and institutions interested in Technical Educa
tion. Among these may be mentioned prominently" The PostWar Educa
tion and Training of Engineering Personnel-A Plan for India " by Mr. 
C. E. Preston and "Technical Education in India in the Post War Period" 
-Report of the sub-committee of the Institution of engineers, (India). 



CHAPTER II, 

INTRODUCTORY. 

APPOINTMENT OF THE COMMITTEE. 

2 .I. The Industrial and Technical Secondary Education Committee 
was appointed by the Government of Bombay in the Education and · 
Industries Department under Resolution No. 7653 dated the 1st 
May 1947. The Resolution states:-

" Industrial and Technical Education in the Province of Bombay 
needs considerable expansion and also co-ordination. It is also 
necessary to plan ahead in this respect in relation to the expansion 
of primary education. The Report of the Central Advisory Board of 
Education in respect of technical education provides a broad outline 
for future planning in this sphere. Government has· already 
accepted proposal of the Dalal Committee to establish a Second 
Engineering College at Ahmedabad." 

CoNSTITUTION oF THE CoMMITTEE. 

2 .2. The Committee was composed of the following members:-
1. P. N. Joshi, Esq., M.Sc. (Tech)., F.R.I.C., 

Principal V. J. T. Institute, Bombay. 
(CHAIR1\1AN). 

2. V. D. Ghate, Esq., M.A., B.T., T.D. (London), 
Dy. Director of Public Instruction, Poona. 

3. R. U. Patel, Esq., B.Sc. (London), 
Dy. Director of Industries, Bombay. 

4. Prof. G. R. Paranjape, I.E.S. (Retired), F.N.I., O.B.E., 
Now Chairman, S. S. C. E. Board, Poona. 

5. G. S. Paramasivya, Esq., M.Sc., A.I.R.E., 
Principal, Lingaraj College, Belgaum. 

6. S. S. Desnavi, Esq., B.Sc., B.T., 
Jt. Principal and Secretary, 
The Mahomed Haji Saboo Siddi.k Institution, 
Bombay. 

7. S. P. Ogale, Esq., 
Managing Director, 
Mjs. Ogale Glass Works Ltd., 
Ogalewadi (District-Satara). 

8. B. K. Muzumdar, Esq., lVI.A., 
Generall\fanager, 
The Arvind Mills Ltd., Ahmedabad. 

Mr. C. E. Krishnamurti, B.A., T.D., L.M.E., Lecturer, V. J. 
Technical Institute, Bombay, was appointed Secretary to the Committee. 
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TERMS OF REFEREN'CE OF, THE CoMMITTEE. 

2 . 3. The Terms of Reference of the Committee were to examine 
and make recommendations on :-

(1) the pace and nature of progress in technic~!, industrial n:nd 
vocational training in the Province below the collegmte stage bearmg 
in mind particularly : 

(a) the prospective needs of the Province, 
(b) the increasing requirements of industrial and technical 

education consequent on the expansion of primary education ; 
(2) the locations of the institutions that may be necessary and 

the courses of study suitable at each ; 
(3) the extent and method of financing the scheme of industrial 

and technical education and in particular the field for Government 
and private efforts and the methods of grant-in-aid to private 
institutions ; 

( 4) methods of recruitment and terms of remuneration of the staff 
for the institutions ; 

(5) desirability of carrying out surveys to determine the needs 
of industries in the way of technical personnel; and 

· (6) establishment of Local Advisory Coinmittees. 
2 .4. The work of the Committee commenced on the 15th of May 

194 7 after the Secretary to the Committee took charge of his appointment. 
After informal discussions among the members it was decided to 
obtain information and opinion relating to the terms of reference as 
follows:-

(a) by issuing a general questionnaire to a large number of 
individuals connected particularly with techuical education and 
training ; to private and public educational institutions and societies ; 
to recognised associations or committees connected with industry 
or education and to individuals connected with organised industry ; 

(b) by sending out another questionnaire to technical institutions 
in this Province for information relating to the institutions under 
specific heads ; 

(c) by recording oral evidence of a number of individuals actively 
engaged in industry or otherwise interested in technical eduction ; 

(d) by visiting selected industrial centres and educational institu-
tions; · 

(e) by individual and collective discussions with the employers, 
employees, teachers and their associations. 

QUESTIONNAIRE • 
• 

2.5. The draft of the questionnaire (vide Appendix-A) was approved 
at the first meeting of the Committee held on the 3rd of July 1947. Over 
400 copies of the questionnaire were sent to individuals, institutions 
associations, societies and commercial and industrial establishments; 



140 o£ which were sent to persons connected with education or engaged 
in industry ; 100 to educational institutions and officers of educational 
department ; 40 to private and public educational societies ; 50 to 
engineering, commercial and industrial associations and 120 to 
engineering and industrial establishments. It will be seen from 
Appendix-C that we had a good response to the questionnaire and we 
thank all those persons, institutions, and associations who have taken 
the trouble to send in their replies to our questionnaire. 

CLARIFICATION OF TERMS OF REFERENCE. 

2. 6. A list of meetings held and centres visited is given in Appen
dix D. It will be seen that some of these meetings were for delibera
tions of the Committee and others for recording evidence and for discus
sion and informal exchange of views with teachers, industrialists, 
technical staff in the industrial establishments, members of governing 
bodies of local institutions and representatives of labour associations, 
At the first meeting the terms of reference were discussed in detail in 
order to explore their scope and content. The phrase " below the 
collegiate stage " in the terms of reference was capable of more than 
one interpretation. According to our interpretation by technical 
education below the collegiate stage is meant such education as is below 
the professional level and which concerns the training of technicians 
rather than professional engineers and technologists. A technician in 

.. Electrical Engineering has been defined as " one who is qualified by 
specialised technical education and intensive practical training to carry 
out responsible work involving the making of decisions in accordance 
with established practice while under the general direction of professional 
engineers " and the professional electrical engineer is defined as " one 
who by virtue of his general and technical education, practical training 
and subsequent experience is fitted to undertake work requiring a high 
degree of personal responsibility in one or more of the branches of electri
cal engineering."* In the U. S. A. on the other hand, technical 
education less than the college grade is understood to mean trade or 
industrial education which is less than the professional grade, but which 
is more a trade training rather than a college training. It is intended 
to prepare the pupil directly for wage earning pursuits. The introduc
tion of technical subjects or handwork in the high schools in this 
Province has not been done with the object of preparing pupils for 
particular occupations but to offer alternative facilities to cater for 
various aptitudes and inclinations. In view of these different inter 
pretations of the phrase " below the collegiate stage ", it was decided 
to get it clarified from Government. The Government's directive 
regarding the scope of the Committee's work is contained in the Govern
ment's reply dated the 16th September, 1947, the relevant part of which 
is re-produced below :-

" . . . . I am directed to state that the intention of Government 
underlying the appointment of the Committee was that the Committee 

*Vide p!).ge 7, The praotiea.l Training of Professional Eleotrica.l Enginoors-Th(' 
Institution of the Electrica.l Engineers, July 1947. 



12 

should consider the question of planning more industrial and techni
cal schools and to make recommendations to Government in the 
matter. The diploma courses at the V. J. T. Institute, the R. C. 
Technical Institute and other institutions are definitely of higher type 
than the secondary stage of education and should therefore be treated 
as outside the terms of _reference of the Committee. The Committee 
should however, consider and offer remarks on such cognate matters 
as pertain to certificate and diploma courses with a view to their better 
fitting into the general scheme of technical education. " 

We have confined our scope of work in the light of the above clarification. 

ToURs. 

2. 7. At the first meeting of the Committee the members expressed 
the view that a comprehensive and constructive report would not be 
·possible unless they had a chance of getting first hand information 
about the existing position of technical education from institutions 
and individuals in the various parts of the Province. To make this 
possible the Committee felt that visits to selected places in the 
Province were necessary. The members felt that for making recom
mendations it was also essential for them to visit and see some 
prominent occupational institutions outside the Province. For these 
reasons a tour programme for the Committee was drawn up and the 
approval of the Government was obtained therefor, and the Com· 
mittee visited the places listed in Apendix- D. During these visits 
we met several individuals and representatives of associations, and 
discussed with them problems pertaining to technical and industrial 
education. We are happy to record that during our visits to 
different centres we received valuable information and active co· 
operation from a number of individuals , associations of industrialists 
and employers, chambers of commerce, representatives of local 
bodies, associations of teachers in secondary schools and representa
tives of organised labour unions. It was possible for us to obtain 
the necessary local informs tion and views of local individuals and 
associations during our stay on account of the active co-operation we 
received at the various centres. The thanks of the Committee are 
due to all those individuals, committees, associations and societies 
for their co-operation and help. 

ACKNOWLEDGMENTS. 

2.8. The re-organisation of technical and engineering education 
to meet the needs of the post-war development of the industry has 
?Jlga~ed the attention of the educationists and professional institutions 
m this country and to a very much larger extent in Great Britain 
a~d in 1!· ~· A: As a result o.fthis a number of reports from profe
ssiOnal IDStit.utiOns and c?mm1ttees specially appointed for making 
recommendatiOns for partiCular branches of industry or engineering 
are now available and these have been of very great help to us 
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in our deliberations and in the preparation of this report. References 
have been made in the body of the report to publications from 
which we have quoted and a list of publications which have been 
generally of use to the committtee has been appended. We also used 
terms which have now been generally acc~pted in the educational 
world and have wherever necessary indicated the authority for the use 
of the particular term and its connotation. 

2. 9. The Committee wishes to place on record its appreciation of 
the assistance which its Secretary iUr. C. E. K.rishnamurti, gave 
from the commencement of the Committee's work. His wide and 
detailed knowledge regarding the working of the institutions under 
the Board of Technical and Industrial Training was of great help 
to the Committee, both in th~ conduct of inquiries and in the prepara
tion of this report. 

2. 10.' The report· is divided into 14 Chapters to cover the terms 
of reference, although their order is not in sequence with the terms 
of reference. The matter has been arranged so as to have a certain 
amount of continuity. The paragraphs of the report have been assi
gned two numbers; the first indicating the chapter and the second 
the number of the paragraph. 
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CHAPTER ID. 

THE PROSPECTIVE GROWTH OF INDUSTRY AND THE NEEDS 
. OF THE PROVINCE FOR TECHNICAL EDUCATION. 

3 .1. Our terms of reference require us to make reco=endations 
on the pace and nature of progress in technical, industrial and vocational 
training in the Province, bearing in mind particularly the prospective 
needs of the Province. It is impossible to forecast with any degree of 
precision, the extent of industrial e~~pansion in the Province and the 
form or forms it would take. It would largely depend upon the plan 
adopted by Government for post war re?onstructi~n a~d deve_loJ!me~t. 
It is however safe to assume that there Will be suffiment mdustnahsatwn 
to create an urgent and growing need for facilities for technical education. 
We are fortunate, that after our committee was appointed, the reports 
of the various sub-committees appointed by the Provincial Industries 
Committee became available and it was possible for us to have some idea 
regariling the probable development and growth of the various industries 
in the Province such as, engineering, textiles, chemical manufacture, 
small-scale and cottage industries and miscellaneous industries. (vide 
Table No. 7). Increased facilities for technical·education with adequate 
system of practical training will be required to produce all the skilled 
artisans, technicians, engineers, technologists, executive• and research 
workers required for the development of the industries as envisaged in 
these reports. We give below ·a brief account of the chief industries 
of the Province and of their probable development. 

ENGINEERING. 

3. 2. Engineering in all its aspects plays a vital part in modern life. 
The term engineering is applied very widely and covers many branches 
of scientific, technical and manufacturing industries incluiling civil, 
mechanical, structural, electrical, aeronautical, naval, mining, chemical, 
fuel and sanitary engineering. In the v\"est, engineering bas made a 
wide aJ?peal to young people as the profession bas provided attractive 
opportunities· for enterprise and achievement. The achievements of 
engineers in many fields of activity have cast a glamour on the title and 
have proved an attraction for ambitious young men. In the industrially 
advanced countries engineering provides a wide range of employment 
from the seagoing engineer to the one engaged in making printing machi
~ery .or in the ~uilding trade. . The growt~ of the engineering industry 
m this country m general and m the Provmce of Bombay in particular 
bas not so far been commensurate with the growth in some other fields 
of i~dustrial. activit! such as the textile industry. The growth of heavy 
engmeermg m particular bas not kept pace with the industrial require
ments of . the Prov!nce. The Metals and Engineering Industries 
Sub-committee appomted by the Provincial Industries Committee 
has recommended that Govermnent must place the areatest importance 
on the development in this Province of the Iro11 ana" Steel, Noll-Ferrous 
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Metals, Prime Movers, Electrical Machinery and 'Machine Tools Industries. 
They have further stated:-

"Whilst the Non-Ferrous Metals Industry, excepting refining of 
virgin metals, is developed to some extent in the Province, the Province 
does not possess a basic Iron and Steel Industry. Further, there 
are very few modern steel re-rolling units operating in the Province 
and the production of such associated industries like screws, bolts, 
nuts, rivets, etc., which are so important in the manufacturing and 
engineering industries, is next to nothing. These two industries 
should engage very closely the attention of Government for on their 
development will hinge our future industrial progress. In the Prime 
Movers Industry we are really backward as compared to Western 
standards. This is not so in the quality of products turned out, but 
in the range of production which is admittedly very narrow. The 
manufacture of light electrical machinery and other types of electrical 
accessories is quite well established: The need of the moment in 
this section is the development of heavy electrical machinery and 
switch-gear. The Machine Tool Industry is also comparatively 
well developed in the Province although manufacturing operations 
are controlled by a few firms. In this industry, there is more than a 
need to continue the present concentration on quality and gradually 
turn out heavier and special purpose machine tools. In General 
Engineering there is an urgent necessity for turning out good quality 

· castings, both steel and cast iron, and increasing the capacity of forg
ing and welding work done. All these industries involving as they 
do a vast outlay of capital and manufacturing technique, would 
require a great deal of Government help and encouragement." 

3 .3. Technical education will have to be provided for the personnel 
required for the existing engineering industries as well as for the expans
ion of the industry as envisa11ed in the Committee's recommend
ations and a very wide range of instruction will be necessary for 
all grades of employees from the manager, designer, and the research 
worker to the operatives engaged in routine production. 

ELECTRWAL ENGINEERING. 

3. 4. The Government of Bombay are making a considerable 
headway with their Rlectric Grid Scheme. It is anticipated that the 
first stage of development will be over in the very near future. N0t 
only will a number of small power plants spring up all over the Province, 
but power supply in the Northem Division will considerably increase. 
Transmission lines of the North Gujerat and South Gujerat Grid Scheme 
will be ready and according to the Grid Scheme there will be a number 
of power lines branching of to numerous villages. Two 15,000 K. W. 
steam turbo sets will be installed in addition to the existing sets at 
Ahmedabad and a steam station will he established in the vincinity 
of Surat comprising initially of two 7500 K. W. turbo alternator sets. 
This development will be of great benefit in fostering new large-scale 
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industries as well as small-scale and cottage industries in the agricultural 
areas in the Northern Division and will also benefit the agriculturists 
for lift irrigation and for other purposes. It is expected that with the 
supply of electricity in the rural areas, cottage industries will receive 
a fresh impetus and the rural population in the Province will prosper 
as it can undertake work in the leisure hours. 

3. 5. \Y e have made above a reference to the industry for making 
electrical machinery for the manufacture of generators, switchgear 
etc., and tre personnel required f<;>r that purpose is excluded from this 
heading. We consider here the need of the electrical engineering 
industry for the heavy engineering, the radio communication engineering, 
and the telephone and the tele(l'raph services. With the development 
of the Grid Scheme referred to above there will be an increased demand 
for the trained personnel for the power-house staff, for inspection of 
transmission lines, for installation, operation, maintenance and repair 
of power house machinery. Besides staff will be required for carrying 
out the wiring and installation of house-hold electrical appliances. The 
Industries Committee have recommended the establishment of the 
radio industry in the Province, manufacturing in the beginning low 
power local reception sets. Private agencies have also come 
forward for setting up this industry and trained personnel will be required 
for the manufacture of radio sets and for their maintenance and repair. 
With the opening of additicnal radio broad-casting stations there will 
be also an increased demand for technical personnel. The Posts and 
~elegraphs Department also require a large number of trained wireless 
telegraphists, as also the civil aviation, the mercantile marine, and 
the overseas communication departments. 

:3 •. 6. 'I he industry for making light electrical equipments such 
as table and ceiling fans, geysers and other housel10ld appliances has 
not yet progressed beyolld the initial stap;e in the Province. There 
is considerable scope for exponsion in this direction, as well as, for tbe 
manufacture of other products such as measuring and indicating 
instruments, laboratory apparatus, refrigerating eqnipment, automatic 
control devices. all of which would be in greater de,nand with the 
development of the electric Grid. 

BUILDING. 

3.7. There is today a very great demand for housing and this should 
focus attention on training the personnel required for this purpose. In 
the United Kingdom the Ministry of Works and Planning had requested 
the Central Council for Works and Building Education to report on the 
training for the building industry. Their report was published in the 
year 1943. The Committee has examined the existing systems of 
apprenticeship for the trades related to the building industry and have 
suggested suitable revision of the apprenticeship scheme as well as the 
courses of training for the different trades such as carpenters, masons, 
plumbers, painters, plasterers etc. In India there are practically 
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no facilities for apprenticeship or training for these trad~s . ·exce~t 
. those which were established during war-time under the Central Goveni
. me tit Technical' Training Scheme, some of which are still continued fiir 
the benefit of those, who have been relieved from the army. . -' 

3 .. 8. The building industry like many other old established industrie~ 
. has not moved forward with the Hame rapidity as the newer industries 
)ike electrical engineering where the need for scientific knowledge .an~ 
technical training is perhaps more keenly appreciated .. There is no 
doubt that there is an increased supply of men of ability and proper 

·training at the higher level for executive and administrative jobs. But 
·it is a matter of great importance that the building industry should seek 
to secure a more adequate pi·oportion of properly trained persons in the 
lower ranks. A considerable wastage of material and low quality work 

·in building results on account of the inefficiency of the workers and lack 
of proper training of what are known as the Clerks of Works. In the 
R. C. C. work particularly, carelessness, lack of training and ignorance 
of the serious consequences of bad work on the part of the tradesmen, 
have given us buildings with short lives and heavy annual maintenance 

. bills and in some cases, buildings which on account of- unsound construc
tion have proved dangerous to human life. 

3. 9. Efforts have been made in some places, for example at 
Ratnagiri, to offer suitable courses to persons who would ultimately be 
engaged in the building industry. But they have not been successful as 
the industry does not seem to care for recruiting properly trained persons. 
We think that Government can give a proper lead in this direction 
through their Public Works Department by insisting on minimum stan
dards of qualifications and experience of persons engaged by the 
,contractors as Clerks of Works and maistries. Much depends upon 
the efficiency of Clerks of Works and maistries for whom special training 
courses are essential. 

3 .10. Many persons engaged in the building industry have a poor 
judgment regarding the appearance of what they build. This applies 
not only to the proportions and materials of the main fabrics, but also 
to s.uch details as moulding and other decorative efforts. Those who 
have had the experience of carrying out the design of a good architect 
learn to appreciate good proportion, suitable use of material and the 
visual satisfaction derived from a well designed building. In Bombay, 
definite regulations regarding building construction have given a good 
chance to trained architects to show their skill in the erection of struc
ture, with a beaut.y of design consistent with safety and efficiency. .But 
outside Bombay City it is still open to builders to construct houses which 
may prove unsatisfactory both as regards their life and appearance. 

TEXTILE INDUSTRY. 

3. ll. The development of the textile industry in Bombay Provine~ 
· with regard to cotton textiles is far in advance .of the rest of India . 
. The. growth of the industry dates bark to 1854 and the vicinity of. 

no-v Bk Na." 1~-~ 
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the eotton growing districts, the facilities of the port for the illlport 
of cotton and export of the cotton yarn encourage~ the developme;'lt 
of the indu•trv fust in the Bombay City and later m the other chief 
centres viz. Ahmedabad and Sholapur. The industry is now possibly 
the most important factor in the eco~omic life ~f ~he Province. and any 
deterioration in the position of the mdustry mthm the Provmce ~ay 
have a serious effect upon its entire economy. The surplus product10n 
of the textile industry is the chief means by which the Province is able 
to make up its deficit in food production. 

3 .12. The industry in this Province now employs 4,50,000 workers. 
Both the per man hour production and the per man hour wage are lower 
than those in the more advanced industrial countries. It is therefore 
obvious that if the standard of wages in the industry is to increase, the 
output of the workers both in quantity and quality must also increase. 
Rationalisation in the industry and the installation of new plants and 
machinery are two main suggestions of the Textile Industries Sub
Committee for improvement. We would add to these, education and 
training of the personnel in the textile industry to which the Committee 
has .made only an incidental reference. In this connection we would 
like to reproduce the words of Andrew Nmsmith :-

"An industry like cotton must educate or perish. The future 
demands craftsmanship and quality of a high order ... No rule 
of thumb as applied in the old days will fit the age in which we are 
now living. We have definitely entered a scientific era and the fruits 
of science can only be secured by preparation, adaptibility and 
application. . .. The encouragement of juveniles to enter the industry 
is imperative, and it is our business to provide opportunities for 
training, vocational and technical, in order that they .become in turn, 
as adults, useful workers."* 
3.13. The textile industry in India in the early days imported 

t.•'chnicnl men for the executive jobs mostly from Lancashire. In comse 
of time their places were taken by persons who had obt•ined their 
practical training in the textile mills and rose to positions of weaving and 
spinning mMters and managers by dint of sheer ability. Life in the 
textile mills was very hard and educated men were averse to seeking 
careers in the industry. There was a time when persons who had 
obtained education and training in the textile manufactmes at technical 
institutes either in India or abroad were considered as unsuitable for 
employment. But gradually the outlook of the employers chan<red 
and technically trained persons are now in great demand. Entry" to 
the lower ranks was controlled by jobbers and on account of the corrupt 
practices which used to be the order of the day, entrance to the 
industry was very difficult for persons who desired to obtain a livelihood 
throng~ this indus~ry. The importance of this industry and its 
pr~sper1~y are so v1tal to t)l.e economy of the Province that no aspect 
of 1t wh10h would undermine its efficiency should be overlooked. We 

*Ed_uca.tion and T~~ing for the Cotton and Rayon Industry,l94£:i. Published by til; 
Roorwtment and Tro.mmg Department of the Cotton Board, England, 
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consider it imperative that Government should take every step to 
foster and encourage education. for the textile industry for all grades 
from the manager to an ordinary weaver and spinner. 

CHEMICAL INDUSTRy. 

3 .14. Chemical industry has not developed in this Province to the 
extent to which it should have, considering the industrial and other 
requirements of the Province. According to the Chemical Industries 
Sub-Committee there is considerable scope for development of heavy 
chemicals such as sulphuric acid an.d allied products, the alkalies an.d 
allied products and other chemicals. The Committee has recommended 
the est.ablislunent of sulphuric acid plants with a total output of 35 
tons per day in Bombay and Ahmedabad. Similarly it has recommended 
an increased production. of chemicals such as nitric acid, hydrochloric. 
acid, ferric alum, Epsom salt, copper sulphate, sodium sulphate and 
superphosphates. As regards alkali industry it has recommended 
location of two factories at Bombay and Ahmedabad with a total output 
of 35 tons per day. It has also recommended the establishment of 
factories for the manufacture of chlorinated products for the utilisation 
of chlorine which is a bye-product of caustic soda industry. In this 
connection the Committee has suggested the manufacture of potassium 
chlorate and D. D. T. 

3 .15. Regarding the location of future units of production of other 
heavy chemicals, the Committee has recommended the extension of the 
present production units of bichromates, sodium sulphide and sodium 
silicates in Bombay, potassuim chloride at Kharaghoda and Mithapur, 
sodium hypo-sulphite, sodium sulphite, sodium bin-sulphite and 
sodium thin-sulphate in Bombay and its suburbs. There is scope 
for the production of inorganic chemicals consumed by (1) the textile 
industry, (2) photographic and film production, (3) foundries and 
workshops, (4) leather industry, (5) electroplating· industry, and 
(6) laboratory chemicals and analytic_al reagents. 

3.16. The Committee is of the opinion that there is vast scope for 
production of drugs and pharmaceuticals and other organic chemicals 
such as industrial solvents. With a large market for charcoal in the 
Bombay City the destructive distillation of wood would, according 
to the committee be a paying proposition and would at tbe same 
time make available certain chemicals such as methyl-alcohol and 
aeetone for industrial purposes. There is a move for the establish
ment of a dyestuff industry in the Province and fro111 the press reports 
it is understood that the location of the dyestuff factory will l,e in the 
neighbourhood of Bombay City. There is also a move on the part of 
the Gov~rnment of India for establishing near the ports a petroleum 
distilling plant. Tbe Chemical Industries Sub-Committee has also 
made a good case for installation of petrolen:n refinin!! industry- in 
Bombay. 

,,o.v Bk Na IS-2q 
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3.17. The glass industry which is now regarded as a key industry 
is gaining pround in the Province .. T~e p~tteries, refractories and 
cera>•lic industries however are st1ll m the1r mfancy and there '" 
pood scope for theiT development in toe province .. The Committee 
has rcco:"mended the establishl\!ent of a ceroeat factory m the Provl
nce with a target of production of 200,000 tons per annum. Thew 
is also considerable scope for the extension of the inedible oil indus
try and the allied industries viz., waps, paints and van':ishes 
With the natural resources of bau.'nte m the Provmce, the alummmm 
industry could l,e set up at a site such as Kalyan and minor chemical 
industries such as hydroven peroxide, could be established in the 
sall'.e locality. There is good scope for plastics industry in tl1e 
Province, one of the natural plastics, casein being 11eanufactured 
in the Province by the acid process. The manufacture of rennet 
and rennet casein is also likely to be taken up in order to ope nup wider 
fields for the utilisation of plastics. 

3 .lB. Fundamental. training in inorganic and organic and physical 
chemistry is necessary to students who would ultimately aspire to 
occupy the managerial and ot};cr executive posts in the industry. 
The application of chemistry to industry is very extensive and rayon, 
plastics, papermaking and dyeing are only a few of the industries 
requiring the services of skilled chemists in research and works labo
ratories for develop:rnent of their products. In foreign countries 
in addition to the full time day courses at Universities and Central 
Technical Institutions, evening classes are available for persons in 
employment and the examinations of the City and lruilds London Insti
tute and the examinations leading to National Certificates and Diplomas 
have helped many persons engaged in the chemical works to obtain 
recognised qualifications by attendance at the evening classes. 

3.19. In the lower ranges of employment there are considerable 
number of routine workers engaged in manufacture and testing for 
whom a certain amount of scientific training is necessary and the 

.local technical institutions should provide adequate schemes of study 
f<!r such persons. · · 

PRINTING AND ALLIED TRADES • 

. 3. 20. With the growth of literacy it is obvious that there will be 
greater demand for books, periodicals, magazines and newspapers and 
the printing trade is looking forward to considerable expan3ion. There 
is. however practically no arrangement for training pergons for the pr'nt
ing industry. Attempts in this direction have been made by schools 
snch asK. E. S. Topiwah Indt~r.trial School, Alibag, the K. E. S. V. K. 
School, Panvel, and the i'i!aho.rashtra Mudra!\ Shala, Poona, and the 
Government Apprentice Scheme at the V. J. T. Institute, Bombay. 
But these are tot&lly inadeqw,te to the rcqnire:nents of tho in<lustry. 
These schools FC;>e.re studenk for hand composing and printing. Th,, 
Conrses are Ycry elementary ;,. nature, the students are fi~ onlv !'or 
employment as compositors and they cannot be employer! for 'worl; 
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on the modern rotary and other power driven machines, without fur
ther specialised training. 

3. 21. The necessity for a model school of printing has been impres•ed 
upon us by the Printing Panel, Bombay, which is a representative body 
of the printers and publishers of Bombay, and by some representatives 
of the printing industry in Poona. The Printing Panel at Bombay 
have prepared a scheme for such a school. 

3.22. It was strongly urged upon us that the fundamental condi
tion for success of such a school was the co-operation of employers and 
employees with the authorities of the school for making the practical 
training in the printine; presses effective. 'Vithout such co-operatio:u 
a scheme imposed from education authorities alone would not have 
as good a chance of success. With this view, we are in complete agree
ment and we are satisfied that it is on these lince that real progr6ss could 
be made. The needs of students of Printing Technology in outlyin~ 
areas and small towns cannot be adequately met locally. Courses for 
such students should be provided at the larger and properly equippad 
schools of printing which we recommend should be started in the Pro
vince at suitable centres. 

LOCALISED INDUSTRIES, 

3. 23. The Jari Industry at Surat is an example of a highly specialised 
local development of an industry whieh has a wide markat for its pro
duets at home and abroad. Our attention was specially directed to the 
great importance of the jari industry for export, the value of the 
commodity in proportion to its bulk and weight being extremely high. 
The j ari industry has received encouragement and nupport from the 
Department of Industries and the Department has helped the industry 
as far as possible in the solution of its problems. The skill, resourM
fulness and the adaptability of the artisans and craftsmen engaged in 
this industry at Surat is something about which the city can justly be 
proud. The Cottage and Small Scale Industries Sub-Committee have 
recommended that a Trade School may be run at Surr.t for training the 
heriditary artisans to improve their technique and to produce new designs. 
They have also recommended the setting up of a research laboratory 
in the city with a view to improving the quality of jari articles so as 
to be comparahlc wit" the gold thread which lt'ed to be yrodnce,n in 
France ~orne years ago. We have m~de recommendations elsewhere 
for the provision of suitable technical education for Surat area by the 
establishment of a special local technical institute. We recommend 
that special stress should be laid in this institute on imparting educati01> 
for tbe jari industry. It is very important that the skill which has been 
developed in this trade should not be allowed to die for want of 
encouragement as has happened in some cases in the past. 

AGRICULTURE. 

3 .24. We have restricted our inquiries to technical and industrial 
training as agricultural education is looked after by the Agricultur~1 
Department and is outside the scope of our terms of reference. . · 
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3. 25. In no industry is it so difficult to provide satisfactory technical 
education as for agriculture. There are three reasous f?r this : 
(I) Agriculture is distributed over the whole coun~ry a~d 1s often 

·carried on in the sparsely populated areas ; (2) It IS an mdustry of 
great complexity touching many trades ; and (3) _the experu:es per 
head involved in the provision of adequate techrucal educatiOn are 
very great. The question however is of great importance as agriculture 
is the main occupation in India and as two-thirds of the population of 
the Bombay Province are stated to be dependent upon ag~·iculture 
directly or indirectly. Looking into the question of agricultural 
education in the lower reaches it is interconnected with the education 
given in the technical schools as the modern agriculturists would 
necessarily require knowledge of carpentry, smithy, the working of 
pumps and of small oil engines. The Cottage and Small Scale Industries 
Sub-committee has recommended encouragement by Govermnent to such 
industries as bee-keeping, fruit preservation, giir-making, iustallation 
of improved type of Gbnees for extraction of vegetsble oils, carpentry 
and wood working, coir-making, hand-loom weaving and hosiery 
industry. All these industries would work with success in rural areas 
and bring prosperity to the countryside by providing leisure time 
occupations to persous engaged in agricultural pursuits. It is obvious 
that iustitutions for such industries would come more under vocational 
education »nd we therefore recommend that agricultural iustitutions 
of the non-collegiate grade should be brought under the control of the 
Council of Vocational Education, the establishment of which we have 
recommended in Chapter XII. 

RURAL INDUSTRIES. 

3. 26. From an examination of the statistical data showing the distribu
tion of industries in the Province and the average number of persous 
employed in them, it will be seen that a fairly large number of industries 
are located in the rural areas. (vide Tables Nos. I to 6). 

3 .27. The character of the Indian villages has changed in the past 
25 years and nowhere is a self-contained community to be found. 
The biggest factor for this change has been the development of road 
transport which enables the rural population to make periodical visits 
to the nearest towus and which has also completely chanaed the market 
places in ~he Province. Not only do the people from the rural areas 
m_ake theiT purchases while on occassional visits, but a close inquiry 
Wil_l ~how that they prefer to buy ready timber scantlings for house
bmldmg and other purposes from larae towns with the result that the 
~illage c:aftsmen, such. as carpenters "and smiths, on finding less work 
m the VIllages have migrated into towus. 

3. 28. The Small-scale Industries Sub-committee made recommenda
tions fo: the _encour~ge~ent of several types of small-scale and 
cottage mdustnes whiCh 1f well established in the rural areas will 
ul':doubtedly bring prosperity. to these areas and give employment to 
skilled workers and craftsmen m those areas themselves. Concentration 
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of population in the cities has been a bane of industrial civilisation and 
we have to find all possible ways and means by which the drain on rural 
population can be checked, both with a view to lessening the concentration 
in the cities as well as making the rural areas more productive 
and prosperous, The Committee has also expressed the view that there 
is a considerable scope for expansion of the hand-loom industry by 
(1) converting a good number of ordinary fly-shuttle hand-looms into 
automatic type of looms and (2) by replacing throw shuttle type of looms 
by fly-shuttle looms and (3) by installation of power-looms consequent 
upon the development of electric grid system. The hand-loom industry 
in India provides 30 per cent of the total cloth produced in this 
country. The other rural industries recommended by the Committee 
are woollen textiles, hosiery, sericulture and eri-culture, gold and 
silver thread manufacture, fibre making, coir-making, hand-made paper, 
tanning and leather, glue-making, bamboo and cane work, lac 
cultivation, banglemaking, pottery, bricks and tiles, arts and crafts, 
essential oils extraction etc. 

3. 29. Technical training is necessary for those living in rmal areas 
for training them to follow the rural occupations as well as making 
them fit for occupations in small-scale and cottage industries as well as 
for large-scale organised indu~try, as the large-scale industry is constantly 
importing its workers from the rural areas. The Junior Technical Schools 
and Industrial Schools and Trade Schools, the establishment of which 
we are proposing later, will in future according to our recommendations 
provide suitable courses of training either locally or in centres with 
residential facilities. Such specialised institutions are bound to be 
limited in number. It would, therefore, in our opinion, be necessary 
to provide training in Agriculture and allied rural occupation,; mentioned 
a hove in the ordinary primary schools located in rural areas. It should 
be the aim ultimately by concentration of effort in this direction that 
no young person should be left without a reasonable opportunity of 
receiving vocational training as well as· extended general education. 
We expect that as a result of this facility in educational training there 
will be a eertai11 speciality in local industnes and a marked increased 
efficiency in organised industries and possibly in due course a more pro
sperous country side. It is however very difficult to visualise the 
final picture as everything will depend upon the planned economy that 
Government will adopt. 

3. 30. The war has brought into prominence the advantages of the 
mobile truck for a great variety of purposes. Already in this province 
two such mobile units are working for medical relief in rural areas. In 
Western countries such mobile trucks are being utilised as mobile 
workshops. As the facilities provided by the institutions located in 
district towns or in taluka places would not he of much use to tho 
pupils in villages, the Government may try an experiment of having 
mobile workshops for the use of rural areas. The mobile units may be 
useful not only for the training of pupils in schools, but also for giving 
practical advice and help to the people in the rural areas. Such units 
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ivould run· "rriore effectively by tbe Talulia or.Distr!ct co~ope~at-ive • 
Societies oi' Ruwl Dc\'ciopment Asso_.htio:-ts on n. ~rant-m-alcl banf:. 

'· 
REQUIRE)!ENTS OF TECHNICAL PERSONNEL FOR LARGE-SCALE 

lND USTRIES. 

, · 3. 31. We are happy to state that we found in practically every trad_e 
and industry of any magnit.ude, a realisation of the importance of techm
cal education and in some quarters, particularly in Alunedabad 
a willingness to co-operate in providing for employees all reasonable 
bcilities to improve their technical knowledge. The educational 
requir.:ments of the industry are never static. It is therefore necessary 
that an administrative machinery should be set up to ascerta!n them 
from time to time. We deal with this important subject in Chapter XII 
wherein we have made our recommendJ.tions regarding organisation and 
administration of teclmical education. 
' 3.32. The most important fact that we have to realise is that we arc 
an independent nation. In order to establish and maintain a leading 
position in the comity of nations, we shall have to make great and rapid 
ptogress in the in<lustrial development of our country. In this industrial 
age, the very life of our country will depend primarily upon its industry. 
We cannot succeed in this task unless we have the means, which we can 
secure only through planned economy, and a high degree of industrialisa
tion. Our industi'ics, which have so far grown without a plan and which 
so far have been manned by pcrsoas who 2rc supposed to have acquired 
t)leir skill merely by practice in the industry, will survive and be success
fill" only if they arc hereafter served by a large, enterprising and skilled 
army of workers. We can raise and maintain such a force only if we 
resolve to devote far more attention to the reorientation of our educa
tion and in particular our technical education than we have done in the 
past . 

. 3 .33. The war technical training schemes which were started for 
supplying the requirements of skilled labour in the defence forces have 
re.vealed that India has got a considerable amount of latent ability which 
with ·adequate tru ining could be immediately harnessed to munition 
production. This latent ability must be harnessed now for the peace
time . p~oduction. The world has progressed considerably durin~ the 
war, both in technique and organisation in industry and if we are to 
compete successfully, with the outside world, there must be a total 
efficiency in industry. Nothing short of this will suffice. The whole of 
~be_·industrial personnel, from the captain of the industry down to the 
mdustnal workers, should be trained adequately to this end . 

•. 3. 34. It is very often stated that the skilled worker is merely a repe
ti~IV~ .w?rker. B:1t '' must be stated that even in these days of mass 
r~oduct!Oil there IS SCOpe ev~n in the lower ranges of employment for 
''!'!ependent thought and judgment. The modern worker is not 
nj"!';ely an automa.ton depe~dentqn orders from above, but he is expected 
t?· be _both techmcally skilled and capable of acting independently with 
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initiative and· resources; 'It is" the convinced belief of leading indus
trialists in the Western countries that with the advancement of science 
and technology not only will the proportion of highly skilled workers . 
grow larger in many industries, but that invention will more and more. 
eliminate repetitive type of work which has so far been the bane of 
modern industry. There is also no danger of new inventions reducing 
the total number of persons engaged in industry. Experience has so far 
shown that new inventions create new industries without killing the old 
ones. 

3.35. From the foregoing review of the prospects of expansion 
of industries of various types, it would be clear that there is a very 
considerable scope for absorption of trained personnel in the indust.ry. · 
According to 1939 figures, Bombay Province with 23 per cent. stood 
second in India in respect of the percentage of inclustri~l workers, the 
first being Bengal .with 28'7 per cent. According to the 1941 census 
the percentage of population of Bombay to the whole of India was 
5·4 whereas that of Bengal was 15·5. * Bombay Province there
fore had in proportion to its population, the highest percentage of 
in<!astritll worker.s. The lllllj ority of these worked in large industries. 

3. 36. Large-scale industries are those where power is used and 
the number employed exceeds 500. Such industries are easily 
recognisable by their size and capacity. From the point of view of 
the actual training needed for their personnel they may be divided 
into two classes : (a} the " manipuhti ve industries, namely certain 
branr.hes of mechanical engineering, the pottery and glass industries, 
textiles, tanning and mining, in which wide practical experience is 
necessary for the supervisor to estimate the working conditions and 
determine whether the quality and output of the work is satisfactory ; 
and (b) the "von-manipulative or opemt,ive industries", namely the 
manufacture of sugar and chemicals and oil and rice-milling where on 
account of the automatic :mel semi-automatic character of the plant 
or of the simplicity of the process, the necessary knowledge can · be 
more quickly acquired. 

THREE CATEGORIES OE TECHNICAl, PERSONNEL REQUIRED 

FOR LARGE-SCALE INDUSTRIES 

3.37. The industrial workers employed in large-scale industry may 
be clas,ified into three classes : ( 1) Direct-ive or managerial grade, 
(2) the supervisory grade, the chargehand and foreman grade, and 
(3} the operative grade including both skilled and semi-skilled artisans. 
The number of persons of the directing and managing grade employed 
in any large-scaleindustry is necessarily small. when compared with 
the other two grades. The personnel is usually drawn from University 
graduates in engineering or technology with considerable amount of 
experience in organisation and management of large-scale industry. 

"'Vide page 9, Location of Industry in India.. Memorandum prepared by ihe Office 
of the Economic Adviser to the Government~ of India. 
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The majority of answers to our questionnaire referred to this grade 
of technical personnel as persons with high academic qualification 
suppl~mented by years of training r.nd experience in large industrial 
establishments. Rut a few industrialists are of the opinion that by 
gradual promotion a skill~cl worke.;: starting his life as a wage-earner 
coul<, if sufficient educational opportunities were available for his part
time education, occupy managerial posts. We are inclined to agree 
with the industrialists on this point. It is however quite obvious that 
the number of persons who may rise to high rank by this method will 
be comparatively very small. Facilities for the education and trai11ing 
of the personnel of this grade though very important falls outside the 
scope of the terms of oux reference. 

3.38. The supervisory class in our opinion is the one on whose 
education and training attention should be concentrated at this stage 
in the evolution of the organised industry in India. It is this grade 
of workers intermediate between the management and operatives which 
ought to have sufficient knowledge and intelligence to understand the 
instructions of the former and sufficient power of expression to 
communicate and interpret them to the workers. If engaged in the 
manipulative group of industry they should also have an acquaintance 
with the .theoretical principles underlying workshop operations so as 
to enable them to understand the functions of the various machines, 
and sufficient knowledge for adjusting the different parts constituting 
the machine to different k-inds of raw materials or final products. They 
must necessarily possess sufficient practical skill to earn the respect 
and confidence of the operatives whose skill they direct, control and 
supervise. 

3.39. If on the other hand they are employed in the non-manipula
tive group of industries, they should have fairly good knowledge of the 
theoretical principles underlying work-shop practice, but manipulative 
skill is obviously less necessary. The importance of sound and adequate 
training of the supervisory group of workers including foremen and 
chargemen cannot be overestimated. The foreman holds in fact the 
key to efficiency in production. This category of technical personnel 
possessing a sound knowledge of the theory of the special branch of 
engineering or technology and having as their principal asset a wide 
practical training and experience is usually recruited from persons who 
have taken diploma couxses in engineering or technology or from persons 
who have supplemented their practical training with part-time education. 

SKILLED WoRKERS. 

3.40. In any industry by far the largest category of workers belong 
to this grade. . In this co~ntr:r they are mostly people who have pro
bably entered m~ustry With httle or no education and have acquired 
the ne?essary skill by a _long process of learning through doing. 
AttentiOn has been drawn m many reports on technical education that 
the _lack of education of any kind is the principal reason for the low 
efficiency of the Indian industrial workers. There is no regular system 
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of training for the skilled worker and persons entering the industry get 
trained gradually as skilled workers under such facilities, as may be made 
available to them. It will be agreed that this process in addition to 
being slow does not even in the long run yield the desired results, as 
it often happens that unskilled persons pick up what they can according 
to their ability with practically no direction or guidance. But a number 
of industrialists say that this form of training costs them prac
tically nothing. This in our opinion is a short-sighted policy as the 
industrialists pay for the process by low efficiency and the higher cost 
of production is ultimately passed on to the consumer. 

3.41. We attach very great importance to the provision of training 
facilities for this category of industrial workers. In progressive 
countries many large and important engineering firms conduct carefully 
planned schemes for the training of craftsmen, technicians and foremen. 
We have given an account of such schemes in their appropriate context 
later, but we would like to state here that the training facilities thus 
offered coupled with the system of National Certificate and Diplomas 
which have been instituted by the Board of Education, England, in 
co-operation with the professional institutions nearly 20 years ago have 
resulted in providing opportunities for workers in this category for 
vertical mobility. Everyone who has a slight acquaintance with 
manufacturing firms in Great Britain can at once recall instances of 
men who have entered upon their life work, in humble positions, with 
few advantages and have built up successful business, or, have risen to 
the position of high responsibility in business, through their industry 
and ability. It is stated by an eminent English educationist, 

"It is possibly true to say that of the engineers who have done well 
in recent times not more than 1 in 7 has taken an engineering degree."* 
As Messrs. Abbott and Wood have pointed out: 

" No industry can possess the flexibility and the strength on which 
its successful conduct depends unless its directing and supervising 
personnel is drawing life from every available source. " 

It must also be remembered that the maximum efficiency in an industrial 
undertaking can only be secured if there is a reasonable and legiti
mate scope for ambitious men of intelligence and ability to rise to 
higher grades. We therefore urge that a systematic scheme for the 
vocational training of workers in the operative grade should be put 
into operation as early as possible in the Province on the lines suggested 
by us in Chapters VI and VII. · 

VOCATIONAL EDUCATION FOR WOMEN. 

3. 42. The present tendency is definitely to afford equality to women 
in all spheres of life. and it is therefore but right to provide opportunities 
to girls and women for adequate trade and industrial training in order 
that they may take their place in the business and industrial life of the 
country. During the last war women in the West had taken places 
of men as workers in the various industrial spheres and had shown that 
they could do the type of work involving the use of intricate mechanical 
machinery as efficiently as men. ·The following figures will reveal the 

• Journal of tho lllllt. of ll!eoh. Engrs. 1943, page 174. 



· extent to which women had replaced men in U.S.A. during the war in 
different occupations exclusive of office workers; 

Industry Percentage of women Percentage of 
engaged in 1941. women engaged 

in 1943. 

l. Aviation l 65 
2. Electrical 6 35 
3. Instruments lO 60 
4. Tool & Dye 0 20 
5. Machinery Manufacture 10 50 
6. Hosiery Not available. 80 

Experience with women workers during the war hns revealed conclusively 
that many of them possess or are. able to develop manipulative 
skills of many kinds. Among such may be included the operation of 
a large variety of machines such as drill presses, grinders, lathes, punching 
presses, forming presses and screw machines etc. In peace-time 
also ·women work normally in many industrial spheres. In the electrical 
industry armature winding is done by women, in radio industry the 
assembling of parts, in the pottery industry the preparation, and transfer 
of artistic designs. 

3.43. Notwithstanding what has been stated above although 
women in this country are showing a tendency for entering independent 
careers, very few have had opportunities to take up careers in the 
technical field and their vocational ability finds its best expression in 
the home making arts. 'fe have suggested elsewhere the establishment 
of Ccntml Arts and Industries Schools which will be taken advantage 
of by boys. We have also made suggestions for introduction of suitable 
courses for girls at certain Centres. (Vide Table No. 12) "\\>e feel 
that there is a great need for the establishment of institutes for women 
which may be designated as ' Kala Mandirs '. Specific work-room 
crafts such as· needlework, embroidery, laclies dress-making, hosiery, 
tailoring and cookery may be offered in these institutes. This experiment 
may at the initial stage be confined to major cities of Bombay, 
Ahmedabad, Poona, Surat, Sholapur and Hubli and may later on be 
extended to other areas on basis of experience gained. ·The benefit 
of education in the various crafts should be extended to adults as well. 
Such centres should also provide a training ground for teachers of domestic 
subjects throughout the Province. "' e recommend that part-time 
courses of one or more sessions duration should be provided in these 
institutions for women and girls engaged in full-time employment. The 
Board of Technical and Industrial Training has already recognised the 
value of such training by providing examination and certification of 
these courses. There is however, a wide field for development in this 
direction as t.he Board's examinations are at present limited to only 
tailoring, embroidery and fancy work. We have given an exhaustive 
list of courses under part-time education which would be suitable for 
girls and women (vide Appendix 'E '). 



3 .44. The problem of special practical! courses to serve the 
requirements of girls was the basis for the establishment of theW omen's 

University by Dr. D. K. Karve. · The idea has since then gained ground 
and a number of educational institutions of secondary school grade for 
girls providing along with general education, :practical courses, have 
sprung up in different parts of the province. These institutions deserve 
every help and encouragement. There would however be little chance 
for them to be established on a sound footing, uhless the girls attending 
them get admission to the Colleges, as lack of such a facility would bring 
the institutions down in the estimation of the general public. We, 
therefore, recommend that these institutions should be encouraged to 
develop into full-fledged Vocational High Schools for girls and should 
prepare girls for various optional courses provided at the S. S. C. Examina
tion with suitable modifications wherever necessary and the girls 
should get admission in the Arts Colleges. 

3 .45. vv e find that some of the institutions where vocational education 
is imparted to women are conducted by women's Social and Welfare 
Organisations. In order that the vocational education of women 
may proceed as far as possible under the guidance of women themselves, 
we recommend that Government should give preferential treatment to 
such associations, to take up such activities and expand them where 
they exist. , , 

3. 46. The establishment of i\- elfare Centres on the lines run by tho 
labour department at Ahmedabad for the benefit of men in the neighbour
hood of mills :end factork:;, if successfully inaugurated, might do much 
to improve the lot of girls and women employed therein. Such Centre>' 
should provide both vocational and cultural education. 



TABLE 1. 

Factories Registered under Section 2 (j) of the Factories Act. (1934). Number of Factories in t!te Bombay Prooince in 1946. 

The Factories Act-1934. Government of India. Section -2-(j). 

"Factory" means any premises including the precincts thereof whereon 20 or more workers are working or were 
working on any day of the preceding 12 months, and in any part of which a manufacturing process is being carried 
·on with the aid of power, or is ordinarily so carried on, but does not include a mine subject to the operation of the 
Indian Mines Act-1923. 
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Mlllts 1 

·Ordnance Factories 1 1 1 13 

.Printing Presses 4 2 3 

Railway \Vorkshops 12 2 2 4 2 3 :J 3 2 2 4 

Saw Mills 1 .2 

'Telegraph 1 

""\Vater Pumping 4 1 

.?!liscclloneous 7 2 1 1 4 1 2 

.., 
All Other Factories 

,_. 
(TEXTILE) 

·Cotton Spg. \Vvg. &nd other factories, 83 9 16 27 5 2 1 3 2 13 3 86 1 5 3 3 6 

HosierY 9 2 1 3 12 

Silk Mills 10 7 63 1 

\Yoollen Mills 3 2 

Miscellaneous 55 2 3 40 3 

2 

Engeering 

Coach Building and Motor Car Repair. 21 2 9 

Electrical Engineering .. 14 1 
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]{orosono Tins and Packing II 

Met1~l Stamping ... 47 3 2 ~ 4 ~ 

Railway Workt>hops 1 

Ship-building and Engineering 7 

Steel, Trunk, LoC'k and Cutlery 4 1 

Tramway ·.vorks ... ... 2 

1\liscellal~uuus .,;· .,; 89 5 2 r; 



Mineral8 and Metal8. 
I{ 

~.Foundries ... 22 .I 3 .~ .I 

~.Miscellaneous 14 4 .I 

~ ... 
. t Food, Drink and Tobacco • 

. ,Bakeries, biscuits and confectionery 8 1 1 

1(1>f!ee · 2 

·Dairy Produce 2 1 1 

. !.'lour Mills ... 7 4 2 
"" "" ..Food Canning and Bottling 

leo and Aerated W a.ter 11 2 

Rice Mills 2 2 1 

To~n.cco 4 3 l 

Miscellaneous 3 1 1 1 4 2 1 4 1 

Ohemicall and Dye8. 

Chemicals ... 5 6 2 2 
.. . -------- -------~--- ----

Dyoing. and Blenching ... .... 26 7 1 1 2 2 



TABLE 1--'-'contdo -

"" ~ d 

~ ~ 

"" " 
TITLES OF INDUSTRIES 

~ ~ .., 1 d 

g .E :3 ~ "' "" ~ -d ~ 

l~ 
d 

~ 00 .. d 

;;- "' :a d ~ ~ 

~ 
~ 

d .§ ~ " ~ d 

~ " " " 
.,. 

~ "' .d ~ 

~ -a ~ 

~ ~ i 
~ d 

j ] j -'& • ~ 0 .,. :a a ~ d 

~ § !l -~ s • • "' Q 
0 0 "" " ::1 f;: ~ 0 • § • &l 2 ~ 

-;; "" ~ " ~ ~ E-< )'< 1"1 "" ·.-"-' -<1 "' "' -<1 ""' ~ ~ ~ A ~ ~ 

•ooo Works !, 

i\fe.tches 2 2 
«> 

000 oo\ • ... 
Seaps ooo·• 4 1 I 1 

.()il Mills o•• 22- ll 30 u 2 Q 6 3 6 14 3 3 2 5 

Paints 4 
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Paper and Prjnting. 

;Paper Mills 000 a· 2. 1 2 2 

·?rioting & Book-binding 6tc. oo:-1!9 2 1 l 22 1U 12 2 

Miscellaneous 000 000 10 1 



l't~B -Re~lif!,g ·eo W <¢, Stone aod. Ulasa. 
1 

§.-Bricks & Tiles ' . _; •• ." · 7 1 2 1 1 1 
~ Carpentry & Cabinet making 10 1 10 1 1 1 

~ Cement, Lime & Potteries 1 
21 : 
!: Gla.<Js 4 13. 1: 1 

~Saw Mills 29 2 ~ .5 3 1 1 1 2 

Stone dressing 2 

' MiscollaneouS ... 25 23 : 4.· l . 6· . 1 . 2 3 3 1 

Process connuted with 8kin8 ani Hidu. 

Loa.ther & Shoe:i 1 1 .... 
:TS.nnerios ... 2 -"' 1 . I 

Miscellaneous 6 ·2 

Miscellan&OU~<~. 
: B~usl.os ... ! 

CanvaR Proo~n!! ._.:'" 1 

Fodder I 

·Gramophone -RecordR 

Laundrie3 2 

· Rubber Goods 7 2 

RoPe works ' ... 1 I 

MiRCellaneous 63 ?1 I 7 4 '2' 
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TABLE 2. 

Average number of workers employed in the Fa~twies under Table-1. 

Tille of I ndustrie• 

·Government and Looal Fund Factories. 

Carpentry 
Dockyard ... , 
E'ectrical E::1gineering .. . 
E.1gineering 1 General) .. . 
E ectrical Power Gmeration and Transmission 
Engineering (Miscellaneous) 
Forage Presses 
Mints 
Ordnance Factories 
Printing Presses 

·Railway Workshops 
Saw Mills ... 
Telegraph ; .. 
Water Pumping 
Miscellaneous 

Cotton Mills 
Hosiery 
Silk Mills ... 
Woollen Mills 

. Miscellaneous 

All Other FaetOTies. 
(TEXTILE) 

Erigineering 

Coach :Building and Motor Car repairs 
Electrical E . .gineering ... ... ... 
E:ectrical Power Generation & Transmission 
General E.1gineering ... 
Kerosene T•ns and Packing 
Metal Stumping 
Railway Workshops 
Ship Building and E.1gineering 
Steel Trunk, Lock and Cutlery 
Tramway Works 
Miscellaneous 

.. ~' . 

.. FOundrieS '"' 
·· Mlscellaneow; 

Minerals and .Metals 
.. . .. -

r• • "r '" 

.A tJerage No. of W orker1 
per day 

... 

t.•• 

2734 
9241 

83 
4405 
605 

22 
105 

2051 
20259 
4074 

26491 
260 
233 
290 

1335 

385278 
2083 
4789 
6273 

10282 

4320 
1651 
1319 

. i2491 
2530 
5994 

488 
7071 
1750 

947 
6735 

2494 
. 2149 



TABLE 2-contd. 

Food, Drink and Tobacco 

Bakeries, Bigcuits and Con.fectio11ery 
Coffee ... ... . .. 
Dairy Produce 
Flour Mills 
Food Canning and Bottling 
Ice and Aerated Water 
Rice Mills ... 
Tobacco 
Miscellaneous 

il• ' 

G!lemicals and Dye~ 
Chemicals ... 
Dyeing and Bleaching ... 
Gas Works 
Matches 
Soaps 
Oil Mills 
Paints 
Miscellai\eous 

Paper and Pri~~fng 
Paper Mills 
Printing and Book· binding etc. 
Miscellai\eous 

Process relating to Wood, f:!tone and Glass 
Bricks ai\d Tiles 
Cement, Lime ai\d Potteries 
Glass 
Saw Mills •.• 
Stone Dressi11g 
Miscellalleous .... 

Process connected with Skins and Hides. 

Leather and Shoes ... 
Tanneries •.• 
Miscellaneous 

:Miscellaneous 

Brushes 
Ca11vas Proofing 
Fodder and Gramophone Records 
Laundries ... 
Rubber Goods 
Rope Works 
Miscellaneo:us 

871 
101 
251 

1098 
23 

625 
319 

2120 
2513 

24ll 
11188 

798 
1992 
1829 
9494 
342 

4518 

-
'1927 
10265 

686 

919 
.3! 

3806 
2l38 
202 

5i48 

41 
682 
312 

. 
'181 
258 
54 

122 
1517 
162 

~0318 



TABLE 3. 

Number of Ji'adories in ihe Bumbay Province in 1946, notified under Section 5 (1} and (2) of tl!e Factories Act, 1934. 



~lectrical Engineering .. 1 .. 
t~lectrical Generation and Transmission 1 

' 
General Engineering 41 3 1 1 1 5 2 l 49 

:Metal Stamping 11 l 2 

Railway Workshops 1 

Steel 1'runk, Lock and Cutlery 5 1 2 .. .. 
~liflcellaneous 4i 7 4 

Mi11eral8 and Mefal8. 

.,. 
Foundries 7 1 1 <C 

Lead Mills 1 

.Miscellaneous 12 1 

Food, Drirzk aud Tobaao. 

Bakeries, Biscuit~, Confectionery 38 3 7 1 1 

Rice Mills 5 4 19 2 7 7 

Tobacco 19 31 3 7 41 64 31 "2 19 2 4 6 19 

Miscellaneous 9 3 2 2 
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Proceas relating to Wood. Stone and Gla1s 

Bricks !l.Dd Tiles 5 21 39 0 1 '47 2 7 

Glasa 2 5 

Saw Mills 20 2 5 3 3 1 2 ~ 

Miscellaneous 2 

ProseJJB connected wit'h ST.:ins and Hides. 

Leather and Shoes 20 ' 
Tanneries 7 2 1 1 

Miscellaneous 18 10 

The Factories Act-1934. Government of India. Section-5(1) and (2). 
5(~ ). The Provincial Government may by notification in the Official Gazette, declare that all or any of the provisions .of this ~ct 

appi_Icab]e to factories shall apply to any place wherein a manufacturing process is being carried on ods ordinarily carried on whether w1th 
or w1thout the use of power wherever ten or more workers are working therein or have worked therein on u.oyone day of the twelve months 
immediately preceeding. 

5 {2). A notification under sub-section (I) ma.y be made in respect of any one such place or in respect of any class of such places or 
generally in respect of all such places. 

... ...... 



TABLE 4. 

Average number of workers empleyed in the Factories under Table 3. 

Government and Local Fund Factories. 

Saw Mills 
"!tliscellaneous 

Cotton Wlls 
Silk Wlls 
Wscellaneous 

All Other Factories 
(Textile) 

Enginee:ring 

Coach Building and Motor Car Repair 
Electrical Engineering 
Electric Power Generation and Transmission 
General Engineering ... 
Metal Stamping 
Railway Workshops 
Steel Trunk, Lock and Cutlery 
Wscellaneous 

Foundries 
Lead"!tlills 
Wscellaneous 

Minerals a nil Metals 

Fooil, Drinl~ anil Tobacco 

Bakeries, Biscuits and Confectionery 
Rice Mills ... . .. 

· Tobacco 
Miscellaneous 

Dyeing and Bleaching ... 
Oil Mills 
Paints 
Miscellaneous 

Chemicals anil Dyes 

Average Nc. 
of Worker~ 
per dn.y. 

59 
10 

3449 
563 
178 

32 
7 

52 
1189 
167 
16 

127 
626 

180 
3 

153 

256 
854 

14.723 
1119 

135 
243 
36 
45 



Paper and Printing 

Printing and Binding 
Miscellaneous 

43 

TABLE-contd. 

Process relating to Wood, Stone and Glass 

Bricks and Tiles 
Glass 
Ssw Mills ... 
Miscellaneous 

Process con,ected with Skins and Hides 

Leather and Shoes 
Tanneries ... 
Miscellaneous 

Miscellaneous 

... 

'3608 
257 
554 

39 

461 
258 
575 

657 



TABLE 5. 

Distribution of Factories aooorrling to W orlcing Strength. 

---------------------------------------------------------·------
Number of Factories with Average number of \Yorkers per factory as shown below. 

20 to 49 60 to 99 100 to 499 600 to 999 1000 to 4999 5000 and over 
Industries. 

Workers Workers \Vorkers Workers Workers Workers 

--------------... 

.~ 

Textile ISO 65 62 16 165 7 
.... 

Engineering 244 90 88 12 20 6 

Minora's and l'rlo·:ah 25 9 11 

Fo3d, Drink a.nd Tobacco 45 13 16 2 1 



'!ABLE 6. 

frrowth of Population and Industries in tlte Bomhay Province. 
1. Growth of Population in certain large towns. 

Towns. Population (000). 

1921 1941 

Bomb•y 1176 1490 

Ahmedab•d 271 591 

Poona. 164 258 

Sholapur 120 213 

2. Distribution of the increase in the number of workers employed 
in Large Industrial Establishments. 

Province or Sta.te. 

Bombay 
Bombay States 

Number of Workers in 
1921 

3,71,731 
3,740 

Number of Workers in 
1939 

4,80,301 
30,391 

3. Distribution of Population and Industrial Workers. 
(Based on All-India Figure of IOO.) 

Province 
or 

State. 

Bombay 
Bombay States 

Bomb•y 

Percent-
age of 
Popul~r 
tion in 

1921 
(P) 

Percent-
age of 
Industrial 
Workers 
in 1921 

(l) 

25•3 
0·3 

I 

p 

4c01 
0·13 

Percentage 
of 

Population 
in 

1941 
(P) 

Percentage 
of 

Industrial 
Workers 
in 1939 

(1) 

I 

p 

4·26 
0•65 

4. Electrical Generation and Distribution. 

Units Generated. 

1938-1939 1942-1943 

9,50,479 1,114,377 

I 

Units consumed for Industrial 
purposes. 

1938-1939 1942-1943 

4,91,375 6,69,315 -------------------------------------
Reproduced from the Looation of Industry in India, prepared by the Office of 

the Economic Adviser to the Government of Indi&. 



TABLE·:;_. 

Location of ne'W •'ndustries in the .Bombay Provi>we as recmdm. 
rmded by the' Provincial Industries Committee: ·-

·-- ·------ ----------- ---------------------·--·-

····- --- - --------LOCa.tiOii:--- .. ----------- ----- --

Metals ani! Engineerttlg-

Basic 'Iron and Steel Industries. Kalyan;Bombay. 
Rolling Mills (Steel) ' ·: · t_ B b · · 
Non-ferrous· Metal Industries-- ,-.. J-- ?:? . ay: ________________ .. 
~uminium_ Smelting a~d Refining Boml:>ay :r'r~vi,r,tce. , 
Diesel Engmes and Pnme .Movers Sa tara Distnct. 
Machine Tools . . . Bombay Province. 
Electrical ·· · Machinery · and- Bombay and--Province:·--·- -.. 

Accessories.· . . . _, _ 
Textile Machinery · .. . Bombay and Ahmedabad. 

-- Safes, Cabinets, .et.c._ ,~ __ -----'-'-'...JI.om.~~ J'!_ovince. 
Cycles . _ .. . .. . Bombay PrOVince:-· --------
Radio Receivers and Transmitter's.~Bombay--Province. 
Refrigeration Industry. Bombay and Province.~ · 

···sCientific and· Surgical·· ·lnstru·- -&mbay.-
ment.s. . . . _ _ 

Agricultural Implements ... _ Bombu y Province. 
----.R~i!\VM. Wa!!oDs .. . .. . Manmad. . 

Ferrous an(i'Noii:ferr<ius Castings:- Bomliay;-?ooM--and--Bcmbay 

{~es~ houses and C~mm~rcial. Pilot·}. B P~vinc; .. 
---Testincr Plants. . . · · om ay rovmce. . .. , 

. 0 . . . 

General Engineering Industry ..•. Bombay Province. 
M;scellaneous Industries -Bombay .Province. 

- ----Electrical Powel! (generation and _ Bombay_J'_rovince . 
. . transmission). --- --------------
, Road Transport Bombay Province. . 

Iron Ore Redi near· Vengurla. ·Banda-

Cottage and Small· Scale Industries-
Savantwadi St..,te .............. . 

Automatic power looms . Bombay ProVince. 
Spinning M;Us Surat, Dhulia, Jalgaoii; Miilegaon, 

Central Dye-houses 
' WoollenMills 

Sholajmr, Bagalkhot, Gadag, 
Hubli, Belgaum. 

· Sholapur, Malegaon, Bagalkhot. 
· Gadag, Dharwar and Ahmed
. nagar ... __ 

,. .. 13om bay P~oviuce:-·: - •- . 



TABLE 7 -contd. 

Na.~u.ro of Industries. Location. 

Cottage and Small Scale I ndustries-contd. 
:Hosiery Bombay Province. 

· Sericulture Belgaum, Dharwar, Nasik, 

Jari thread Resrorch .Laboratory. 
Copper wire-drawing MilL 
Fibre Development and Research 

Institute. 
Coir Industry 

Satara, Poona and Ahmedabad. 
Surat. 
Surat. 
North Kanara, Ratnagiri, 
Kolaba and Thana. 
North Kanara, Ratnagiri, Kolaba 

and Thana. 
:Hand-made Paper 
Tanning, Leatherworking 

Ahmedabad, Erandol and Junnar. 
and Bombay Province. 

Glue. 
Mech~nical and Metal workshops. 

Carpentry and Wood working 

Lac 

Glass Bangles 

Pottery, Bricks, etc .... 

Fruit Canning 
Essential Oils, Confectionery, Bis

cuits, Bidi, Snuff and Incense. 

Chemical Industries.
Acid plants 
Organic Fine Chemicals 

Coal Gas ... 

· * To be given effect to immediately. 

Khandesh, Kaira, Broach, Panch-
Mahala. 

*Baramati. · 
*Karad.. 
*Bijapur, Sholapur and :Hubli, 
Khandesh, Kaira, Broach, Panch. 

Mahala. 
•Karad, Khed, Roha and Bagal· 

khot.· 
Panch-1\iahals, Surat, Khandesh, 

Dharwar, Bijapur, Godhra ... 
Bijapur, Ahmednagai-, . Bel: 

gaum, Nasik. 
Derol-Panch Mahals District. 

Khanapur-Belgaum District. 
:Honavar-North Kanara. 
Jalgaon-West Khandesh. 

Surat, Ratnagiri, Ahmednagar. 
Bombay Province. 

Bombay and Ahmedabad. 
Bombay, Baroda and Ahme

dabad. 
Bombay, Ahmedabad, Surat, 
Poona and Sholapur. 
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TABLE 7-contd. 

Natura of Industries. 

Chemical Industries. -conta. 
Wood Distillation 
Dye Stuffs. 
Aluminium refining and rolling 

Fooa ana Forest.-

Loostion. 

North Kanara and Billimora. 
Bombay. 
Bombay. 

(One Research Station for the Province.) 

Miscellaneous.-
Tanning, Leather goods. 

(Mechanised production) 
. . . Bombay Province. 

Oourses.-
Metallurgical Degree Course. 
Artisans for manufacture of Toys ..•. 

Jari Thread Trade School. 
Research Laboratory (Silk and Jari). 
Fibre Research Institute. 

Fruit Canning Research Institute. 

University of Bombay. 
School under the auspices of 

the Bombay Society of 
Model Engineers. 

Surat. 
Surat. 
North Kanara, Ratnagiri, 

Kolaba and Thana, 
Poona. 

District Industrial Research Sclwols .for:
Coir, Paper (Hand-made), Tanning, 
Leatherwork, Glue, Mechanical Work
shops, Carpentry, Lac, Glass, Pottery 
and Bricks, Frnit Canning, etc. 
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CHAPTER IV 

THE EDUCATIONAL BACKGROUND. 

" The object of education is to cause us to like and dislike what we 
ought to do.'' 

Aristotle 
" The life of man is founded on technology, science, arts and religion. 

All four are interconnected and issue from his total mentality." 
A. N. Vi hitehead. 

4.1. "\\>hat strikes one most forcibly when one surveys the 
educational scene, is the disparity between the importance of the subject 
and the scanty attention it has received in the past. It may be said 
without exaggeration that it was the report of the Central Advisory 
Board which focussed public attention on the educational problems 
of the country and showed boldly for the first time the enormity of 
the problem. Since its publication it has evoked considerable discussion, 
and has led to the publication of a number of memoranda and pamphlets. 
The Education Departments in the Provinces have· been stirred into 
activity, to look into their own educational problems and attempts 
are being made to implement the recommendations made in the report, 

AlMs OF EDUCATION. 

4.2. Education affecting as it does every citizen in a democratic 
state is a highly controversial subject and one can hardly expect 
unanimity of opinion regarding its primary aims. The following may 
however be taken to be the major aims of education in a democratic 
country:-

(!) 'l'o equip a boy fYT a _qir! to earn his or her !iving.-Regarding 
this, very little need be said as upon the efficiency of a people in 
a country in their respective spheres of work, the standard of life of the 
nation as a whole will depend. It is therefore a first obligation on 
a community that it should equip its citizens to earn their living. This 
does not imply merely a provision of good general education, but it 
also means a provision of technical instruction in the mysteries of a 
particular trade, craft or a profession such ItS engineering, textile or 
chemical manufacture, medicine or law. W'hereas it is not possible 
for a person to hold positions of responsibility requiring technical 
knowledge in the industry or in the engineering profession or the other 
learned professions such as law and medicine without adequate 
professional education, very little education, either general or technical, 
i~ deemed to be nece•sary for persons who enter the industry in the 
lower rungs of the ladder and yet on the proficiency of these latter 
depends the prosperity of the industry and trade. Whereas in all 
the industrially advanced countries every possible step is now being 
taken to provide general and technical education to craftsmen, 
artisans and skilled operatives in all industries, practically nothing is 
>tO·V Bk Na lS-4 
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done in this country for this large cattegory of industrial workers. 
In the United Kingdom according to the Educatron Act ?i 1DH there 
will be adequate provision for the par~-time day educ&twn of yo~ng 
people between 15 and 18 who are not m full-tune attendance at. ~.ny 
school. . This means that every young person below 18 wdl b.e rec~\lvmg 
some formal instruction in school and such educat.wn wrll be 
given for the development of varied capabilities for the young, to 
extend their knowledge, to increase therr slnll£ and to develop therr 
social interests. Further education will be imparted through the 
i.Iistitutions maintained by the local authorities or through ot~1er 
agencies run by youths orga71isations. The ~im of the .1 D44 Educa tron 
Act is to secure (a) full-tnne and p~rt-tu~e educdron _for persons 
of compulsory school age, and (b) le1sure tnn.e .o.ccupatron Ill s~rch 
organised cultural training and recreat1ve actrVJtJes .as ore smted 
to their requirements for any persons over the. c?~pulsor~ school 
age who are able and willing to profit by the fac1ht.Jes provrded for 
that purpose. · 

The greatest joy that a person derives is from his work which he 
believes he has d'one to his own satisfaction. Thls by itself goes 
a long way to make a man a good citizen. No amount of educational 
training for citizenshlp will make a person a good citizen if he is frust
rated in his work by his incapacity. The provision of proper vocational 
education thus serves "' double purpose. 

(2) To e![Uip a person to play l!ispart as a citizen in a denwcracy.
lt has been stated above that the first pre-requisite for a useful citizen 
is that the person should find satisfaction in his work. Education for 
citizenshlp is .a very difficult problem because .the modern world it
self is complex and the issue upon which the affairs of nations turn 
is hard to understand. The effect of education as it is given to-day 
in most cases at any rate, of boys and girls leaving schools and colleges 
is to give them the ability to read without ability to criticise. The 
effectiveness of education for citizenship is measured by its ability to 
.enable. the citizen to sift and if necessary to resist the influences of 
the written and the spoken word. Such education should also make 
,us conscious that for the healthy growth of a democratic society some 
part of the leisure which science has made possible should be giveQ 
in one way or another to the community to which we belong. 

(3) To enable a pers~ to develop all the latent poW!J'I'S and faculties 
'()f nature so as to enjoy a goodlife.-In other words we must receive 
-education which will enable us to make a constructive use of our 
.leisure, for on the degree of maturity we achieve in our private life 
depends in the last analysis the quality of our civilization. Education 
is a device for helping a man to grow to his full stature. A truly 
educated man with hls faculties well trained and tastes well develop
:ed is able to see in the world around him, more beauty, more variety, 
JUore scope for hls sympathy and understanding than he saw before. 
·llfPdern education has howenr failed. to ma~e. us truly educated. 
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l\Iost of us are ignorant of the supreme art of living. A reform ill 
our educational system would be incomplete unless it teaches us how 
to make intelligent use of our leisure hours. 

4.3. Education in this country which was planned with a view to 
meeting the requirements of a foreign rule has of necessity to undergo 
a change to suit the needs of a democratic free nation. It needs also 
to be refashioned to suit the complex pattern of our life which has been 
brought about by the advancements in science and technology. 
Responsibility to plan the way ahead rests both on the community 
and Government. The discharge of this duty will require a very great 
effort from all concerned. To help to 'Jllicken the pace of the cultural, 
industrial and social life of the people requires co-operation from all. 
those in the Universities, educational associations and voluntary 
organisations who are striving to that end. To develop a system of 
vocational preparation to meet the exacting needs of to-day, reqnires· 
continuous co-operation with leaders in industry and commerce. . . 

4. 4. The enormity of the educational problem in India is revealed 
by the figures in the Sargent Report. I11dia has now a population of: 
330 millions which is exceeded in the whole world by China alone and· 
the country next in order of population is U.S.S.R. whose citizens pro
bably number 200 millions at the present time. The U.S.S.R. which 
has great achievements to her credit for education of her citizens during 
the past 30 years, has compulsory education between the ages of 8 and 
12 in rural areas and from 8 to 15 in the urban areas. The United States· 
of America which comes next in population with 134 million inhabitants 
has a compulsory education system extending to 6 years in elementary 
school and 3 years more in the senior high schools. Thil; means 12 
years of compulsory education. In many urban areas this has been. 
extended to 14 years with the result that the American boy or girl 
receives compulsory education until the years 18 to 20. In the United 
Kingdom with the Education Act of 19H educ11tion will be .compulsory 
until the age of 18 which may be part-time or full-time. . .. · 

4.5. This will show that the lee-way that has to be made in· 
India is enormous. From the statistical retUl'ns of 1936-37 it is seen· 
that only 20% of the children in the age group of 5 to 14 were atten-· 
ding school. If these figures are further analysed, it would be· 
seen that out of 100 children starting in the first form only 23 reach.' 
the fourth form and only 6 reach the eighth form. From this· 
one may conclude that of the money spent on primary ·education: 
throughout India, (About 10 crores of rupees in 1942-43) at least 75%: 
is completely wasted since less than 25% of the children who enter. 
the school remain in it for a full period of four years and four years. 
is the minimum period in which there is any reasonable probability, 
of permanent literacy being established in a child. 

4. 6. We would like to refer here to Table No. 8 accompanying 
this Chapter which gives the classification of pupils in the schools' 
and colleges of this Province at particular stages of training fiorii 

MO-V Bk_ Na. 1S-4a 



52 

~he beginning of school life at the age of 6 plus upto the a~e of 
22 plus, at which p~pils _leave colleges as graduates 1n Arts, Sc1ence, 
Agriculture and Eng1neermg. 

(a) A glance through the figures in the table would show. that 
nearly Ij8th of the total number of pupils leaving lower primary 
schools, follow up the study in the upper primary schools, and nearly 
I/ 6th of them join secondary schools. Thus we find that nearly 30% 
of the total number of pupils are able to take advantage of further 
education after leaving the lower primary school and that 70% of 
the pupils do not continue their studies further than t~e lower 
primary stage for lack of facilities. The figm·es for all India are _23 
and 77 per cent. respectively, RS will be seen from the precediUg 
paragraph. 

(b) The proportion of boys to girls in the lower primary stage 
is 2.3 to 1 and the proportion of boys to the total number of pupils 
is 1 to 1.44. 

(c) The proportion of boys to girls in the npper primary stage is 
3.5 to 1 and the proportion .of boys to the total number of pupils 
is 1 to 1.28 for the year 1944-45. The corresponding figures for 
the year 1945-46 were 3.4 to 1 and 1 to 1.05. 

(d) The proportion of boys to girls in secondary schools excluding 
European schools, is 3. 6 to 1 for the year 1944-45 and 3. 66 to 1 for the 
year 1945-46. The proportion of !ioys to the total number of pupils 
is 1 to 1.28 for 1944-45 and 1 to l. I4 f<>r 1945-46. 

4. 7. It is evident that with a large number of pupils, their 
education until recently stopped at the lower primary stage and 
for another 12 per cent. at the upper primary stage, leaving a small 
percentage of nearly 18 for higher studies. The Government of 
Bombay have decided to introduce compulsory primary education 
in the course of the next ten years within the whole of the Province 
so that all children in the age group 5-11 would be literate. The 
total nmnber of children of school going age in this Province accor
ding to latest statistics will be about 32 lakhs, of which about 
16 lakhs are already in schools and the other 16 lakhs would be 
attending schools under the Compulsory Education Act. With 
immediate effect a little over 1,50,000 children between the aacs of 
7 and 8 have been brought into schools under Government's s~heme 
of compulsory primary education, which has been in operation 
in 14 out of 20 districts of this Province. Taking an avera"e of 30 
pupils per teacher, this would involve the recruitment ol' nearly 
5000 teachers of which nearly 2000 have already been recruited and 
the rest, it is understood, would be selected in due course. In addi
tion about 160 special officers have been appointed to enforce the 
attendance of children in primary schools with a view to giving effect 
to the programme of compulsory education. With the whole scheme 
coming into operation during a period of nearly five years from 
qow, the total number of additional te'lchers required would be 
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approximately 47,000 who will have to be found from the better 
educated classes of population. Government is at present spending 
about two crores of rupees on primary education. With the application 
of compulsion throughout the Province (excluding the merged States) 
and taking into account the increase in pay and dearness allowance the 
total expenditure on primary education is calculated to be over S! 
crores of rupees per year. 

4. 8. Governm~nt have also converted some of the primary schools 
into Basic schools in some compact area>. The experiment was started 
with the introduction of basic education in standards I and II in 1939-40. 
The scheme of basic education contemplates activity-centred teaching 
co-related to the environment of the child. The subjects are to be so 
t!eated that they have direct bearing on actual situations in life and so, 
it is stated there is a complete elasticity in the order of topics in each 
subject and also in the time-table. Originally the time devoted to craft 
was 3 hours and 20 minutes which by now has gradually been reduced to 
two periods of 40 minutes each every day. Originally it was contemplated 
that the children's produce would pay for the full or part ofthe teacher's 
salary but this idea has now been given up at least for the time being. 

4. 9. There is a certain amount of confusion as regards the term 
'Basic Education'. In the W ardha system of Basic education, for the 
age group 7 to 14 education centres round a craft ; and according to the 
Central Advisory Board's Plan of National Education, the term 'basic' 
is used in the sense of primary education for the age group 6 to 14 consi· 
sting of lower basic from 6-11 and higher basic from 11-14. Some of the 
pril\ciples of the Basic Education as accepted by the Central-Advisory 
Board and which are pertinent to the questiol\ of providing post• 
primary or post basic education may be stated here : 

(1) 'Basic' education should comprise a course of eight years from 
the age of six to fourteen years and that this course while preserving 
its essential unity should consist of two stages-the first stage, the 
'junior' stage, covering a period of five years and the secol\d stage, 
'senior', three years. 

(2) The transfer of children from the 'basic' school to other forms of 
post-primary education should be allowed after the 5th grade, i.e. 
at the conclusion of the 'junior basic' stage. 

(3) The various types of post-primary school (other than the 'senior 
basic' school) to which suitable children may be transferred at the end 
of the 'junior ba~ic' stage should provide a variety of courses extend
ing over a period of at least five years after the age of eleven. These 
courses, while preserving an essentially cultural character, should be 
desigl\ed to prepare pupils for entry to industrial and commercial 
occupations as well as to Universities. 

(4) Speciai arrangements should be made in these schools for 
assimilating pupils who decide to continue their education after com· 
pleting the full course in the 'basic' school, i.e. after reaching the 
8th class. 
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We have dealt with the abov~ questions as our terms of reference requii•e 
us to examine and make recomm"ndations on the increasing require
ments of industrial ancl technical eclucation consequent on the expansion 
of primary education. 

4.10. It will be seen from the above that pupils, on leaving the 
primary school will enter the upper primary or t~e middle school (the 
senior basic stage) at the age of 11 plus. There IS some difference of 
opinion among educ~tionist~ rcgardin~ the dcsira~ility or othen:ise. of 
directing pupils at th1s stage mto vocatiOnal schools mstead of contmumg 
their education in a general way. The Central Advisory Board's report 
advocates direction of 20 per cent. selected students at the age of 11 
to hiah schools. This problem is now complicated by the question as to 
the stage where Engli>h should be introduced for those who wish to go 
in for higher education later. Some people advocate that English mus; 
be taught at least for six years in the schools for persons who would Ia ter 
go in for higher education and others are of opinion that four years of tL' 
high school •tage are quite enough for the mystery of English to the 
extent to which it is required at the University stage. We are not con
cerned with the transfer of students to the high schools, but we are of 
opinion that no attempt should be made to direct a child to a vocational 
type of school until he has completed the full course of general education 
upto the age 13 plus or 14. Education at this stage should be general 
education coupled with 'purposeful activities' as envisaged in the central 
Advisory Board's report and ,vith no attempt at direct vocational train
ing. In this context it would be interesting to note the findings of the 
eomrnittee of the Association of Technical Institutes and Association of 
principals of Technical Institutions in England which has come to the 
conclusion that for transfer to appropriate typ"' of schools selection of 

. students conld bo adequately made at about 13 years of age. With the 
tests and technique so far developed and employed in England, the above 
committee was not persuaded that it could be done earlier.* In our 
plan we have shown the division of middle and upper primary school 
only as an indication that provision for this second stage of education 
could be made either iu the lower forms of the high schools or the upper 
forms of the primary schools according to convenience. As eighty por 
cent. of the pupils are expecte.d on completion of this education to go in 
for occupations of various types, the content of education should be 
considered as a complete unity, capable of fulfilling within its sphere the 
three main aims of education stated in para. 2 above. 

4.11. The Central Advisory Board has insisted upon this essential 
umty. Their r_eport states tha_t the whole basic course of eight years 
should be considered as a umt. " The main reason for the division 
of_ the basic course in two stages, is that at about the age of 11 or 12, 
~Ith the onset of adoles?ence, certain mental and physical changes occur 
m the boys and girls whwh necessitate a corresponding adjustment both 

*Testing for the socondary technica.l school·Roport bv joint Committee of A. T. I• 
and A.l>. •r. 1. Eng!and.-HHJ. ~ 



ln the content · of the curriculum and the methods of instruction. l!enM 
the need arises for treating the instruction given before and after thiS 
psychological break as forming two well defined stages each with its 
own scope, aims and technique though inspired by the same fundamental 
aim." (vide Central Advisory Board's Heport, p. 7). 

4 .12. Basic (Primary and Middle) education as envisaged by the 
Central Advisory Board embodies many of the educational ideas 
contained in the W ardha scheme though it differs from it in certain 
important particulars. The main principle of learning through 
activity has been endorsed by many educationists all over the world. 
At the lower stages this activity would take many forms leading 
gradually upto a basic craft suited to local conditions. As far as possible 
the whole of the curriculum would harmonise with this general 
conception. The three "R's" by themselves are no longer to be 
regarded as an adequate equipment for a citizen. The Central Advisory 
Board were, however, unable to endorse the view that education at 
any stage and particularly in the lower stages could or should be expected 
to pay for itself through the sale of articles produced by the pupils. 
The most that could be expected in this respect was that sales should 
ordinarily cover the cost of the additional materials and equipment 
required for practical work. The general feeling also was that crafts 
should be selected on the basis of their educational possibilities and 
not so much on economic considerations. 

4 .13. We attach very great importance to the introduction of hand· 
work in the primary and the middle stage of education as envisaged 
in the Central Advisory Board's Plan for, (a) the intrinsic merit of 
hand-work; (b) creating an atmosphere in the school by which the 
wastage in school will to a very great extent be eliminated ; (c) develop
ing the full and well integrated personality of the pupils ; and 
(d) the discovery of the aptitudes of the pupils during the middle school 
stage. 

4 .14. One of the most obvious defects of the present system of 
education in India is that when a child has completed the primary 
course he has no alternative before him except to join a middle school 
or to bring his education to an end. The ordinary type of middle school 
education under the existing system offers him nothing beyond mere 
book learning with perhaps a little drawing. Experience has shown 
that those who undergo such instruction are almost irresistibly drawn 
into sedentary occupations and becotne unfit for jobs of a more active 
nature. In order to attract and retain a larger number of pupils in 
the middle schools (the middle stage of basic education) we recommend 
that a variety of optional subjects involving manual work and ski!l 
should be introduced in all middle schools as a part of general education. 

AcTIVITY CEN'l'REs FOR HmH ScHOOL PuPILS. 

4.15. The natural process of learning proceeds from the known 
to the unknown, from the concrete to t]le abstract and from the familiar 



environment of the child to the unexplored fields of knowledge. It 
is generally acknowledged that engaging the child in an interesting 
activitv helps to entice him to explore unknown fields. Headmast:rs 
and associations connected with education and individuals and bodieS 
connected with industry and business agree with us that t.hi• prin~ip~e 
should be oxteuded from the primary and middle schools where 1t IS 

·now intended to be applied to the higher standard~ of the hi~h scho?l. 
It was the considend opinion of many teachers that teachmg pup1ls 
to do things in au orderly and methodical way would produce good 
·results from an educational point of view. We recommend that 
craft education should be extended to the high school stage as it is done 
in some other countries and to a sm.~ll extent in this country. From 
our visit to two schools where craft is taught to high school boys, we 
are convinced that it has shown very good results. In view of the 
fact that it may not be possible for individual school managements 
to provide their own workshop and equipment and as it will not be 
possible for Government to give adequate grants to all schools separa
·tely, we consider it desirable that Government should establish at 
important towns Actirity Centres for the benefit of high school boys 
iu tha locality. Such Centres should be established in places where 
there are about half a dozen schools in the vicinity of the proposed 
centre. We suggest that a variety of activities should be provided 
at these Centres. The pupils from such schools should be given 
instruction in the activity centres for about two continuous periods 
twice a week. These centres may be called " Arts & Industries 
Centres." The capital and recurring cost of different units in such 
a Centre and data from which cost of further expansion can be computed 
are given in Appendix F. 

4.16. In our discussion with the headmasters of the various 
school• in the towns we visited, we found that they were in full agree
ment with us regarding the very great educational value of craft 
training and were completely in favour of such Centres being established 
for the benefit of high school pupils. We recommend that such Centres 
shoul~ be estab~shed in the first instance in the places recommended 
by \~SIll Table No. 12-Chapter--V, and should be made available for 
pupils of the local high schools according to a pre-arranged plan. 

4.17 · In England the teaching of handicrafts in the modern 
~chools has been rai~ed ~o a high level of dignity, both because of the 
Importance of handicratts as a subject in the curriculum and because 
of its dirert and almost inestimable bearing on other subjects and on 
the general tone of the school itself. The craft room of the modern 
scho?l fulfill.• a wi~e func~ion in that, it influences the school as a whole 
nnd IS defimtely ah~e to Its ~eneral, asthetic and cultural development. 
The success of the mtroductwn of handicraft in the school curriculum 
would neturally. depen~. upon the ability of the craft teacher and his 
r_esour?efulness m additwn to his knowledge and technical skill. In 
the bnef report on the progress of basic education in the Province of . 
Bombay from November 1938 to April 1945 it is stated that the slow 
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progress lll.ade in this field was mainly due to lack of suitably tralned 
teachers. This would perhaps apply with greater force when teachers 
are to be found for the teaching of craftwork at the higher stage. 
If there is one thing which the craft teacher would recognise and fully 
appreciate, it is the freedom for experiment and pioneer work. This 
should be encouraged and developed so long as it is educationally sound 
and does not leave the pupils educationally improverished. This does 
not mean that the training should not be on strict and orderly lines. 

AIMs AND PuRPOSEs. 

4 .18. The chief aims of handicrafts teaching at the high school 
level should be the development of the pupil's mental powers of initiative, 
self-reliance, sense of order, neatness and accuracy, development of 
aesthetic sense and will to persevere. The handicrafts training should 
have thus as much cultural value as any of the other subjects included 
in the academic high school curriculum. The teaching of handicrafts 
would in our opinion help to bridge the gap between book-learning and 
practical life, making the pupil's more or less abstract education more 
real and concrete to him. Subjects like arithmetic and geometry become 
more real after workshop training. The pupil's reasoning faculties 
are developed even though his practical achievement in a handicraft 
room may be moderate, although every effort should. be made to get 
good practical results. " There is no surer test of the mental ability 
to visualise and to give evidence of clear and accurate conception than 
by expressing through the building up of a drawing of an object from 
a written description of its size, shape and position. Consequently this 
ability should be fostered and developed by this means. In addition 
to the value of such exercises from educational aspect, it has a practical 
application in life, as is the everyday experience of such people as engineers 
and contractors."* 

4.19. We would like to emphasise that we are recommending the 
introduction of handicrafts at the high school level mainly with a view 
to stimulating the interest of the pupil in his studies, as such training 
stands for efficiency in work and thoroughness in production. In wood
work for example the planning must be good, the joints should be 
accurately made and properly set. Careless, slipshod work is ·not 
educationally sound. It not only throws away good material but it 
spoils the pupil by giving him bad education, making him inefficient by 
not persuading him to put in his best effort in the work. There was 
a unanimous evidence that craft work in our basic school did not tire 
out children. In our discussions, the headmasters and teachers in the 
High Schools have assured us that the additional hours we have suggested 
will not be a burden on the pupils. We expect a rich return from 
the expenditure incurred on such Centres, in an educational sense, since 
it will ensure the full development of the students. Secondly, although 

•Handicraft in Senior Schools, by W, B, White and T. Watson, publ.iahed by UnirotsitY 
of London Press, Page-3. 



we do not expect these Centres to be self sufficient,. a good many articles 
turned out in the craft section of such a school wrll ha,·e '' cash value. 
Jn fact a good deal of the equipment which the s;hools require for 
their own use in the class-room and in the lab om tones should be mD<le 
in the craftrooms either by individual pupils or by groups. The makiug 
of an article which is appreciated and is to be used fur a ddinite P" ;·pose 
through the application of specific craft, demanding from the stwlents 
re~ourcefulness, ingenuity and perseverance conshtulcs really valt,ablc 
craftwork practice in schools. 

4.20. The principle of providing a satisfying activity wi~h a view to 
9-eveloping the latent faculties of the pupil should not, in our opinion, 
be confined to craft work or manual work alone. Children and adolescents 
manifest their abilities for academic, technical, art or music studies 
which are not mutually exclusive. On the academic side a division 
may be possible between pupils who show literary or scientific abilities 
which again may not be mutually exclusive. In technical ability a 
distinction should be made between those who ohow marked practical 
ability along with ability in academic studies and others who have a 
marked practical ability but where the academic ability is not hi~h. 
The latter would go in for training as craftsmen. It should be obvious 
from the above that at 13 plus or 14 children should be sorted out 
according to their type and abilities and transferred to one of four types 
of schools: (I) Academic, (2) Vocational, (3) Arts and 1Iusic, and (4) Trade. 
It is also obvious that for such students, who go to the academic 
high schools, as they definitely possess academic ability, as well as, 
ability in any one or more of the above, provision should he made fqr 
the full development of their faculties. It is for this reason that we 
recommend that art education, which is closely allied to cmft education 
should be encouraged in the "Art and Industries Ccnt.res ". The gift 
in some children of a sense of the beautiful in form or colour will findc 
an expression in such centres. The teaching of dm wing and painting 
which some schools are unable to provide for satisfactorily would also 
be fostered here. 

. 4.21. It is also necessary in our opinion to make some provision 
for those students who have special abilities in science for pursuing 
interesting experimental work in science in all its branches. The 
opportunities offered in the science laboratories of individual schools 
are too inadequate for the purpose. The Art and Industries Centres 
wi.ll therefo:e have a craft section, an art section and an experimental 
smence sectiOn. 

4.22. We would like to utter at this starrc a word of caution. 
It is fash!onable in these days to say that our :ducation is too literary 
and bookish and that the remedy was the introduction of more manual 
\V~rk in the cur_ricu]um of the sch?ol implying thorelJy that all the present 
evils of. the hrgh sc~ool educatiOn would thereby disappear. We do 
not heheve the solution to be so easy. The main object of education 
is the training of the intellect and if this is to grow to its full stature 
it requires to be both disciplined and nurtured. Learning does not come 



easily to human beings. Dr. Zakir Hussein in his speech at the All 
India Conference of Education Ministers held at Poona said, " I have 
found young children doing spinning for hours and they wanted to 
do more, not wishing to go back to books. It is really the three R's 
that cannot be taught continuously. They tire out children. They 
do not want books. We force books on them when they want to do things 
with their own hands." Dr. Zakir Hussein very correctly described 
the natural inclination of the child. Very few children show 
a markedly keen desire to know anything which in the opinion of the 
elders is likely to be useful to them in their later life and learning what 
one does not keenly want to know is repugnant. Yet unless the 
intellect is trained to master what is difficult or dull it cannot engage 
in any intellectual pursnits in later life. Children have to learn the 
multiplication table by repetition day after day. They have to master 
all the intricacies of Sanskrit grammar and it is better that they shon!d 
learn to master these things while they are young, while their habits 
can be formed and tastes can be moulded. It is not " because these 
things are interesting and can hold the intellect, but because they are 
not and the intellect must be trained to hold them."* 

*C. E. M. Jond-About Education. page 48. 



TABLE 8. 

Distribution of Boys and Girls in tlte various Scltools and Colleges of tlte Bombay Province. 

1941-1942. 1942--1943. 1944--1945. 1945-1946. 

Description. Boys. GiriB. Total. Boys. Girls. Total. Boys. Girls. Total. Boys. Girls. Total. 

------

No. of pupils in Lower 
Primary SchoolS .. 1010107 396446 1406553 979308 395995 1375303 965867 424083 1389950 995842 437400 1433242 

No. of pupils in Upper 
127769 30298 158067 128496 32512 161008 135854 135209 Primary Schools .. 38391 174245 39787 174996 

No. of pupils in 
43299 192701 141725 44708 186433 179594 Secondary Schools . . 140402 52595 232189 205042 58472 263514 

"" 0 

Other Sclwols. 

·Art Schools 626 100 726 469 95 564 642 117 759 720 126 846 
:Medical Schools 772 91 863 724 lOB 832 754 130 884 783 153 936 
Commercial Schools .. 1453 151 1604 15.59 206 1765 1940 176 2125 29.56 283 3239 
Agricultural Schools .. 122 122 139 139 189 189 183 183-
Engineering Schools .. 275 275 275 275 331 331 363 363 
Technical nnd Indus-

trial Schools 2953 2004 4957 2643 1864 4507 3286 2774 6060 3872 3813 7685 

TOTAL 6201 2346 8547 5809 2273 8082 7151 3197 10348 8877 4375 13252 

Arts and Science 
Colleges 12304 2727 15031 10372 2618 12990 10107 3870 19977 16771 4118 20889, 

Engineering Co11eges . . 314 1 315 312 312 338 I 339 428 I 429· 
Agricultural Colleges. 234 234 220 220 305 2 307 437 2 43!}, 
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CHA.l'TEit V. 

TECI!NICAL AND INDUSTRIAL EDUCATION AT TilE SECONDARY STAGE. 

5 .I. A distinction formerly made between the educational value 
of academic and technical education is fortunately slowly disappearing, 
but there are still some who are inclined to put academic education on 
a higher plane than technical education. General and vocational 
education ought not to be regarded as essentially different branches 
of education, but rather as the earlier and later stages of a continuous 
process fostered with the object of helping the adolescent to mature 
his intellectual, practical and emotional faculties so as to develop him 
into a useful citizen of the country. To quote Lord Eustace Percy; 
" The true. function of education is a creative one-to create new 
forms of skill and by so doing to confer a higher social status upon 
occupations which do not at present possess it, or as is the case in some 
crafts, have lost or are tending to loose it. By fulfilling that function 
education can, at one and the same time, enlarge human capacities and 
change the whole texture of human society. Educational reformers 
have too often contended themselves in the past with what is really 
a servile view of education making our schools the slaves of existing social 
standards instead of the creators of new ones and demanding exclusively 
a development of those parts of our educational system which can admit 
men to the coveted social status at present belonging to the professions 
and the middle and higher walks of commerce."* It is our view that 
while making provision for technical education, due care should be taken 
to avoid the past mistakes implicit in the above remarks and for this 
reason technical education should be based on a broad foundation of 
general education and at every stage of technical education due provision 
should be made for the cultural development of the student. 

5. 2. Any plan for vocational education should make provision for 
two types of training : (1) pre-employment training or trade prepara
tory training and (2) post-employment training or trade extension 
training. Pre-employment training is mostly full time training in technir 
cal institutions. The courses of instructions in such cases extend ave
a definite period to enable pupils to receive whole day or part-time train-

*Pago 61, Education at the Cross Roads-Lord Eustace Percy. 



ing before they enter wage-earning posts. Post-employment training 
on the other hand comprises mainly part-time instructions or training 
for regular workers in the industry, trade or business. Such instruction 
is generally given to industriat apprentices and workers in special schools 
or in the regular technical institutions as an additional activity. 
Nthough the courses of instruction to such students would extend over 
a definite period, instr11ction is never whole-time as in the case of pre. 
employment training. Part-time instruction is given either during 
a part of the working time or during a part of the leisure time of the 
pupils. Such education is intended mainly for persons actually engaged 
in wage-earning jobs. Both forms of education may be elementary or 
~dvanced depending upon the calibre and capacity of the pupils or in 
other words upon their standard of attainment. Likewise in both, the 
degree of specialisation in any subject or subjects may be small or great 
depending J,larticularly upon the precise vocational aim of the pupils and 
upon the type of instruction. A very important thing to be borne in 
mind while planning vocational education is that the plan should not 
contain. water light compartments but that it should be sufficiently 
flexible and elastic so as to afford openings for deserving and ambitious 
scholars at. every stage. 

5.3. The present picture of technical and industrial education below 
the collegiate grade can be visualised from Tables Nos. 9 to 12 at the 

end of this Chapter. It will. be seen from Table No. 10 that the number 
of technical schools in the Bombay Province has grown from 29 in 1921 

to 90 in 1943 and the students attending such institutions have increased 
from 1315 to 6001. The Jlgures for 1947 as seen from Table No. ll 

are· 94 and 6391 respectively; It will ·also be seen from Table No. 11 
that out of a tota.l of 31, 467 students attending engineering and techni· 
cal.schools in India in 1947, 6391 were from Bombay i.e. of the total 
nuniber of students attending engineering schools 23 per cent. were from 
this proyince. This. is. an index both of the industrial progress and 
the facilities rrovided for technical education in the province. In the 
various institutions under the control of the Board of Technical and 
Industrial Training, 48 different courses are offered ranging from ladies' 
tailoring to higher courses in radio communication. The classification 
for the .standard of admission shows that it varies from the c~mpletion 
of the primary stage to passing the Inter Science Examination. The 
followingtable -shows the miinber of courses available at different stages. 
:Tao1e No: ~:-(a)]. 



Admission standard requiring oompletion of 

IV Standard, primary 

V Standard, primary 

Primary School Certificate or 
III Standard English 

IV Standard Scccondary 

V St::ndard, Secondary 

VI Standard, Secondary 

S. S.C. E. 

Inter Science 

63 

No. ofCoursos Available. 

18 

2 

3 

1 

6 

10 

1 

Total ..• 43 

5. 4. The grmYth of these courses appears to have been somewhat 
fortuitous and their proper co-relation with industry neglected. 
Recol(nition by the Board of many ins~itutions in the province has been 
probably accorded with a view to encouraging the growth of technical 
education and in the hope that the institutions would gradually develop 
until they reach a stage when standardisation of courses and their co
ordination with industry could be throughout conveniently adopted. 
The Boai"d of Technical and Industrial Training had appointed a sub-. 
committee to go into the question of standardisation of the courses 
and the recommendations of the sub-committee were accepted by the 
Board. On examining the various courses of the Board however we 
found that no standardisation has been effected and with a view to 
making recommendations regarding the fitting in of the present courses 
with the general pbn of technical education we have in view, we 
appointed a sub-committee consisting of iV!r. R. U. l'atel, Chairman; 

.l\Ir. S._S. Dcsnavi, Mr. P. E. Chichgur Superintendent, Mahomed Haji 
Sa boo Siddik Institution, and lllr. C. E. K rishnamurti, Secretary.: 
The recommendations of the sub-committee were considered by the 
main committee at its meeting held on the !lth August 1947. The 
recommendations, as finally approved by the committee for bringing 
all the courses under the Board· iri line with the· general plan as recom
mended by us, are incorporated in Table No. \J where in column 5 our 
suggestions regarding modifications of the cou!'es are given along with 
the institutions where such courses are offerc d. It is not expected 
that the modifications that we have suggested would be brought. into 

·effect imtnedintely o.nd we therefore recommend that the suggestions 
that we have made will be horne in-mind while giving effect to t.he general 
plan of technical education wnicli . we hu ve recommended. The 
stand:.rds of admission to the different cours ·s should contorm with 
those laid down in our general plan. 
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'5 .• 5. General ·'plan of eilucation.-'--(a) A reference to the general plan 
of education (Plan-1) will show the various avenues open for obtain
ing·~dt!cation, general.; or vocational, from the lowest to the highest 
stl\ge ... A.~atisfact,Ory vocational education must be based on adequate 
ge.neral ~d".oation. ·As was pointed out earlier the Provincial Govern
ment .. h.!ls ,already . made a beginning to give effect to the scheme 
of ,C\llJlP!flso~y .. and,. free primary education in this province up to 
1~ .P,l!J~· We .ttpdcrstand that it is Government's desire to extend 
th~.scheme .of compulsory and free education up to the age of 
13. ph\~ ;Or .l4, :We .have suggested in Chapter IV that there should 
be a' variety of purposeful activities in the form of ·handicrafts 
inteiided' for childten of this age group. 

(b) A child .should not be committed to a particular career at an 
age· and stage when hisfher inclinations and aptitudes cannot be 
ascertained: · ' · 

' ,:, . 

(e) Entrance standard to a vocational school should not be less 
than the Pri111ary :School Certificate or the middle school IIi standard. 
Pupils at an a.pproximate age of 14 after . completion of senior basic 
course(upper primary and middle school) would be fit for transfer after. 
selection to a ·technical high school or to a junior technical school, a 
trade:. ,school,., an industrial . school, or would be continuing their 
studies. in the • academiG type of high school referred to lat~r on. 
Pupils;,· whose education stops at this stage will be able to enter 
industrial establishments as apprentices. Such persons can supplement 
th~ir education by ·further part-time or leisure time instruction. 

(d) Pupils on successful completion of the junior technical school 
course or the' industrial school course can enter the senior tech
nioal'<school at ·almost the age of 16 plus or can get transferred to 
technical high schools. ' 

; ( . . I . , . . , I , . ~ . I , , · 

(e) O!l s~ccessfu1,9,ompletion of the technical high school course 
pup'ils .can join .techl)ical colleges for a diploma or go in for a Uni
versity. degree course in engineering or technology after two years 
in 'a ·~allege o,f,~cience. We have indicated later that preference 
should be given to technical high school students for admission to 
tec~llica('in~titi).t;~s m1d engineering colleges. 

{j) Pupils of the academic high schools ·on passing the S.S.C. 
Examination will be admitted to the courses in techincal institu
tes ·,;rafter • t,;,p'ycdrs in a science college would enter the University 
degree course in. engineering or technology. Pupils passing out 
of senior technical school could enter industry and attend part-time 
school for advanced ,training. 

'(g) P~ovision has been made in the general plan for a three year 
part-time certificate cqurse and a part-time advanced certificate 
course of two .. years' d)lmtion or less for those, who, on leaving the 
academic 'high. school, the technical high sclH·ol and the senior and 
junjor school, . enter· ]ndustry. The staJJdard attained in the part-

. ,,.... . ··'· ... 
MO·lV Bk N a 18-G 
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time. courses should be equivalent to the ordinary or higher national 
certificate courses. in England. 

(h) A number o~ young pers.o~s wi~l join indus~ry immedi~tely 
after their completiOn of the seruor bas.lC (upp_e~ pnmary or middle 
school) school as. apprentices or workers.. Pr~VISIOn has been ~a de 
in the plan for their part-time educa twn m two stages, ~rdmary 
and advanced. The aim of these courses should be to mcrease 
the skill of the workers in their trade as well as to impart a general 
type of education with a _view ~o giving the worke~ e_ducati.on for 
citizenship and to enable him to make a better use of his leisure time. 

( i) ·The pa;t of the plan not pertaining to education below the colle
~iate otage is self explanatory. 

G. G. W c now proceed to explain in detail the plan for technical 
e<hication outlined above so far as it relates to the different categories 
of technical institutions falling within our purview. 

TECHNICAL EDUCATION AT 'fHE HIGH SCHOOL LEVEL. 

''5. { The report of the Consultative Committee of the En~:lish 
Board of Education (The Spens. Report) laid very great stress on 
the importance of the establishment of technical high school as quite 
diutinh from academic grammar schools having in every respect equality 
of Rtatus with the grammar schools. The report of Abbott & Wood 
a~d the report of the Central Advisory Board also, very strongly re· 
commended the establishment of such schools in this country. 
Technical subjects have, these reports stated, been found to be capable 
of providing an all round education or culture as distinct from the 
vocational training for many young people, not necessarily by any 
means less intelligent, but whose mental faculties are more actively 
stimulated and more fully satisfied by practical rather than by academic 
studies. In this sense the technical high school has a valuable 
contribution to make towards the introduction of a greater variety 
into education at its higher stages and towards satisfying the need of 
industry, for by providing suitable avenues of employment to a 
reasonable share of the best brains. of the community which under the 
influence of the conventional high schools seek professional occupations 
and too often find unemployment. 

5. 8. In the United States of America schools of the above type 
are ll!ghly developed and are very popular with the American boys. 
In soMe of these schools th' machinery installed is such as one would 
expect to find only in "' manufacturing concern. These schools 
accomPlodate a very large number of pupils, and they are also utilised 
for the training of the adult workers. 

5. 9. There are at present four such technical high schools in the 
Bombay Pro1~nce. The first high school to be converted into technical 
h~!~h Hohoo~ was ~he North cote High School at Sholapur. The experiment 
o< con,·m·swn dul not first prove to. be very successful as the parent~ 
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·and guardians did not have any information regarding the nature 
and flUlctions of the technical high school and the future prospects of 
pupils und~rgoing the course. Even though four more schools have 
been established subsequently, there still seems to be a considerable 
amount of misunderstanding and general ignorance both in the industrial 
and educational spheres regarding tha aim and scope of these schools 
and their undoubted contribution to education. 

5.10. We would, therefore, like to stress the real function· of such 
. schools. The technical high school does not aim at training specifically 
for entrance to wage-earning occupations in the trade or industrial 
field. The syllabuses and courses in the schools are designed not only 
to form a link between education and industry but at the same time 
to provide a form of mental training which is especially suitable to 
certain types of intelligence, irrespective of their future· occupations. 
Its real purpose is thus to provide an alternative method of education 
for pupils who prefer technical high schools to the acade:11ic high 
schools, as the practical approach to learning appeals to them. 1\Iany 
,young boys like to know how to construct, repair and use the common 
·appliances that form part of our ll\Odcrn life. The syllabus therefore 
while having 8 general technical bias provides very adequate amount 
of humanis.tic studies. It will prepare pupils for entry to a University 
or a technical institute or a group of industries (e.g. engineering and 
textile) without restriction to any particular occupation within those 
industries. It may also be possible that a nuMber of students leaving 
technical high schools may for economic or other reasons be unable 

, to pursue University or technical institute courses or may not choose 
·to enter industry. For such persons the training and the general 
education received in a technical high school may prove to be a valuable 
asset for the discharge of their duties as citizens or a source of profitable 
employment of leisure. Since a number of pupils from the technical 
high sehool will pass to technological departments of the University 
or to technical institutions, the technical training imparted in technical 

··high schools may be considered as pre-engineering training. For ,those 
· who get recruited to industry, it is a pre-employ;nent training. It is 

expected that persons entering industry would continue their further 
education by part-time attendance at technical institutions and 
colleges. It will thus be seen that the technical high schools, when 

. established in larger numbers with adequate equipment and properly 
trained staff,. will evolve a type of secondary school providing an 
alternative method of imparting liberal education for those to whom 
this method of approach makes a greater appeal. 

5 .11. The· Central Advisory Board has recommended that the 
transfer of pupils from the academie high school to a technical high school 
and vice versa should be made as easy as possible at any rate up to the 
end of class VIII in the high school courRo comprising classes VI to XI, 
(age group 11 to 17). In the technical high schools in thi, province 
bifurcation of studies begins with standard IV of the high school and 

li!O·V Bk Na 18--liq 
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in our plan we have recommende~ that. transfer from either type of 
school should be possible up to and moh!Sive of standard V. 

5.12. In the syllabuses of study for the technical high school there 
are naturally a number of subjects such as language:', mathemat.ics, 
science, geol!l'aphy which are common both to academiC and technical 
high schools~ The technical high school has in addition to these general 
and science subjects, technological subjects such as wo_?d and metal 
work, elementary engineering, drawing etc .. Although m the matter 

· of subject titles there is a close approximation m both the t~es of sch~ols 
we feel that in the methods of approach, treatment and mterpretation 
of the curriculum, there should be a difference in the technical high 
school with opportunities for demonstrating the applications of science, 
both to the processes of manufacture and to the operation of the devices 
for manufacturing plant. In technical high schools it is possible to 
lay emphasis on applications of science and the desire of the pupils 
to know " how things work'' can be more readily satisfied there. · 

5 .13. The present syllabus of the. secondary school examination 
for technical high school requires revision in the light of the experience 
gained in the last few years. It is considered to be rather heavy. It 
is also capable of being widened by inclusion of more technical subjects 
as options. We recommend that the S. S. C. E. Board be requested 

, to go into this question. · 

· 5 .14. We recommend that a number of new technical high schools 
should be started in this Province and Government should encourage 
partial or full conversion of private l1igh schools by giving grant-in-aid 
for such conversion in accordance with our recommendations in that 
behalf. We have indicated some centres where such schools could 
be located (Vide Table No. 12). 

5 .15. It is necessary in our opinion to maintain a proper balance 
between academic and technical high schools. We recommend that 
technical high schools should be opened in the towns in the first instance 
where. the number of students attending the high school classes (IV to 
VII) IS more than two thousand. We recommend that technical high 
schools should also lie started in industrial towns even though the number 
of high school students does not come up to two thousand . 

. ~ .16. \Ve were given to understand in some quarters, during oilr 
V!Slts to places, that the former School Leaving Certificate Ex:amination 
for which pupils from technical high schools appeared did not command 
the same recognition as the former University Matriculation. As now 
there will b_e .only one e;-:amination to be conducted by the S. S. C. E. 
Board prov1dmg for optwns, we feel confident that any such prejudice 
will automatically disappear. Steps have already been taken to 
secure for th~ boys _taking the examination with .technical subjects 
for entrance mto SCience colleges and technical institutions. It is 
necessary in our opinion to give the students from technical high s~hools 
~ome credit for entrance into Engineering and Technoloaical Colle<'es 

' b Q ' 

't ·' 
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JuNIOR TECHNICAL, TRADE AND L'lnus·r&IAL ScaooLs. 

6.17. The requirements oft he personnel ofthe industry for the skilled 
artisans, craftsmen, and junior supervi•ors, will be drawn from vb.ose who 
have completed their courses at the junior technical, trade or industrial 
schools, for in most cases, a two year full-time course. The chargemen 
and formen would also be recruited from these persons after they have 
undergone a course of thorough practical training, coupled with part-time 
instruction in a senior institution. In view of the importance which is 
to be attached to craft work in the school curriculum upto the high school 
stage it is expected that after a course of training in a junior technical, 
trade or industrial school, boys will have attaiJJCd a standard of skill 
sufficient to warrant their admission to skilled trades as apprentices or 
learners. Pupils from these schools are expected to enter employment at 
about the age of 16 in the skilled artisans category. According to the 
Central Advisory Board's plan, 2,00,000 of places are to be provided in 
these schools on the basis of a normal two year course. The report of 
the Central Advisory Board is rather vague about the differentiation 
among these three types of schools, but it is only cl~.ar that they are 
schools for training of skilled craftsmen. The Abbo~t and Wood report 
has given a more precise idea about the scope of work of these schools. 

6 .18. The Junior Technical School according to para 80 of the 
Abbott and Wood report aims at giving a hoy such a realistic pre-appren· 
ticeship training that when he enters a branch of industry in which 
machinery is made or used or indeed almost any branch, dependent on 
the application of science to industrial practice, he rapidly becomes a 
skillful and reliable workman. The junior technical school is intended 
for ~hose entering highly organised industries of the manipulative kind 
such as certain branches of mechanical engineering, the pottery and the 
glass industry, textiles and mining. 

6 .'19. Trade Schools on the other hand train their pupils specifically 
for entrance to a single occupation. They differ fundamentally from 
junior technical schools in that they are schools for apprenticeship which 
provide real trade experience for boys who intend to qualify as handi
craftsmen .. Mr. Abbott particularly advocates the setting up of trade 
soh()ols in the artistic crafts. 

6.20. Industrial Schools aim at preparing students to carry on small 
scale industry on their own account. It is interesting to note that 
whereas Mr. Abbott recommends passing of Matriculation or the junior 
technical school course as a pre-requisite for admission to the industrial 
school, the Board recommends the completion only of the upper primary 
or middle school. 

6 .21. As the idea of a Junior Technical school is new to this Province 
and also as the functions of the Junior Technical school and of -Trade 
School do "lery often overlap, it is essential to define their scope. For 
this purpose we are giving here a brief account of .Junior Technical Schools 
in England, where, the Spens Report states " they are doing valuable 
work within their own province and should be encouraged wherever th~ 
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nods anrl requirements of!ocal industry provide an adequate demand."* 
The "rowth of the junior technical ochools in England is the _result. of a 
tend:ncy to throw up experiments in post-primary educat1? 1 m a lug~ly 
mdustrialised country to evolve a type of school, prov1dmg e:ducat10n 
desi[;nrd to fit boys and ;iris to enter the various branches of ITtdustry, 
comuwrcc and agriculture at the ~ge of fifteen. The number of students 
attendin!! these schools in England io stated to be over 30,000. The 
schools ~re usually run in what are known in England as Technical 
Collcgco as a recog;,isorl part of their work. The numbers attending the 
junior technical school courses are in compar1son to the whole school 
population small, the highest number being about 200 and the average 
number about 101!. The junior technical schools in England are of two 
types. In the first type '"'' included those schools which are fran~ly 
and defi!litdy p'raparing their pupils for entry into a specific occupat!Ou 
in the industry such as, the engineoring trades, the building trades, !he 
mercantile marne, mining etc. They aim at continuing and enlargmg 
the general education of their pupils and also at developing a <mbstantial 
measure cf personal skill i!l the manufnctnring processes for which the 
pupils arc being prepared. As a rule about 50 per cent. of the curriculum 
is devoted to general education and the other half to the acquirement 
of the skill m a particular craft. The number of school hours are however 
longer than the normal school hours for a secondary school so that the 
general educational content is more extensive than would appear on first 
view. The age of entrance to these schools is 13 and as a general rule the 
schools provide a two year course. These types of schools are mostly 
confined to the London area and till recently they were known as trade 
schools though the London County Council now describes them as 
the Junior Technic.al schools. We have recommended later the establish· 
ment of trade schools which cover the features of this type of school. 

5.22. In the second type of .Junior Technical School there is a more 
generalised technical training and industry for which the school 
exists is unspecified. The aim is to provide an educational foundation 
and background for those pupils, whose broad intention is to enter 
.industry, on leaving school, at about the age of fifteen. "The object 
of these schools is to provide a wide and general education which will 
enable their pupils to adapt themselves to whatever conditions they 
may meet and upon whrch they can build their further education in 
more specialised direction, according to the branch of industry . 'and 
the forn; of appl.ication which they select. "** Schools of this type 
are cOnsidered sUitable where there are a number of small industries. 

5.23. It wiH be evident fr~m above that there is a great difference 
betweell: a debberate preparatr?n of a pupil for entry to one specific 
o.ccupatron or ~rade Withrn an mdnstry and the provision of an educa
tiOnal formd~t)on for entry to an· industry or a group of industries. 
~he engmeermg mdustry which provides many occupations and trades 
IS a very good example and many junior technical schools in England 

•The Report of the Consultative Committee on Secondary Education with 
8 

eoial 
reference to.gramm1~r schools and Technical High Schools Board of Edu t' E pl d 
page 268. · , ca ton, . ng an , 

••S,pons Report, page 271. 
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have drawn up theit curriculum with, entry into engineering, as the 
broad objective of their pupils. 

5.24. The Junior technical schools have received in England the· 
commendation of parents, employers and educational authorities. 
Their usefulness has been endorsed by Chambers of Commerce, the. 
Committees that drew up the Hadow, Malcolm and Spens reports and 
other bodies. Inspectors of the Board of Education have spoken of· 
them from time to time in most favourable terms, for they have been 
impressed with the keenness and interest with which the pupils tackle 
their work. The pupils from such schools are readily absor1:JCd in the . 
industry and starting from a low rung in the ladder rise grM!unlly to 
higher positions by further part-time study leading to National· 
Certificate. It is estimated that only 9 per cent. of the students entering 
industry remain in the ranks of craftsmen. The usefulness and success 
of this type of schools is well established in England. 

5.25. As stated earlier both the Abbott and Wood report and the 
report of the.Central Advisory Board, have recommended the establish
ment of such schools. Mr. Abbott recommends the replacement of 
some of the high school courses, by well planned instructiop. of the 
junior technical school type. He adds that before it is clone, a survey 
of the needs of the local industries be made, in order to learn, how many 
pupils of the school they can absorb each year and to require; in the 
first instance, the employers in industry to undm:take to recruit 
annually a specified number of the pupils. The Central Advisory 
Board have recommended that pupils for the junior technical school 
should be recrnited from the senior basic schools, on completion of· 
their basic course in class VIII which approximates to the completion 
of the upper primary or middle school stage. This age of entrance 
viz., 14, is lower than that recommended by Abbott & Wood Report 
and we agree with the view taken by the Central Advisory Board. It 
will be seen from the general plan, that we are recommending a two 
year course for the junior technical school after the completion of the 
upper primary or middle school course. The Central Advisory Board's 
plan makes provision for 200,000 places in junior technical, trade or 
industrial schools on the assumption that 4 per cent. of the boys leaving 
senior basic schools would seek entry into such schools. The number · 
of places in the Bombay Province could be arrived at by two alternative 
methods. The population of Bombay was roughly 6 per cent. of the 
whole of India when the Board's plan was formulated. On that 
basis the figure for Bombay will come to 12,000. On the other hand 
it is estimated that under the Compulsory Education Act, the number 
of children attending the primary schools in the Province would be· 
30,00,000. (This does not take into account the population of tho 
merged States.). According to the findings of the Central Advisory 
Board, the wastage in the middle school stage is such that only abont 
25 per cent. of the students who enter the post-primary stage of 
education complete their education to the middle school stage. With 
30,00,000 of pupils attending the primary stage of education, there 
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will be 7,50,000 of leavers from such schools and. o~ the ab~:" ~as.is, 
there will be about 1,87,500 pupils who will have completed their n,wldle 
school course and 4 per cent. of these, the male student~.;, i.e, . · 6,000, 
are likely to seek admission to the junior technical, trillle '": im}ust~ial 
school. It is however anticipated that consequent. on tile. compulswn, 
of primary education the wastage in post primary stage wiii not . be. 
as high as it is to-day and after the Act has been in operation for ". fe_~. 
years it may be safely assumed that twice the mpnber of student~ wil~ 
complete their middle school education and . the Central Advisory: 
Board's figure of 12,000 places may be assumed as fairly correct;·for 

making the necessary provision for places in Junior ~,ec~~i.~n~, Trade, 
1 

and Industrial Schools. It is assumed that the present raho. of ,boys 
and girls 3 · 5 : I would continue for some time. 

5.26. The curriculum of the Junior Technical Schools must be 
arranged to follow the curriculum of the senior ba.~ic or the ,middle sch~ol 
and lead up to the part-time trade or senior courses sop1e. of which. are: 
already in existence and others which might .be inst.ituted as a result of 
our recommendations: A careful balance must be preserved between ' 
subjects constituting general education and techiiica) or trade instructioQ '· 

' : , .. ,·. I 

that may be necessary. There is no reason why. a carefully ,designed · 
syllabus should not provide an education which,· while impartinfthe' 
necessary vocational instruction, is also truly cultural. ~" There is no 
subject in the curriculum of any type of vocati.onal • scho~l ~or an3~ age . 
nf boy or girl that might not be liberalised 'while at the same. 
time furnishing the highest degree of vocational .. ~lfectiveness.'''* ' 
Certainly in any subject worthy of inclusion in a school cu,rriculum, 
it should be possible to lead the pupil to look beyond. the. irp.mediate., 
processes in which he is engaged to a wider human and sociitll1ackground ... 
"The anti-thesis between a technical and a liberal edueation is fallacio~s.,.: 
There can be no adequate technic.al education which is no~ liberal, .and. 
"no liberal education which is not technical; that is, no education wjllch1., 
does not impart. both technical and inte~lect~al vision-in sin1pler:., 
language-educa~wn should turn out the pupils wrth something he know~ 
well and so~ethmg he can ~o well. This intimate ul!iori, of p~actice .. , 
and theory aids both. The mtellect does not work best in a vaccum. 1. 
The st!mulation ~f creative. impulse req_uires, especially iu the case of 
the child, the qmck transiti_on to. practice. Geometry arrd ,mechanics,.: 
foil~ we~ by w_orks~~~ practi~e gam th~t realit;r withput whic~ mathe-,, 
matws IS verbiage. · We !,'!Ve below m a tabular form the curriculum . 
of different types of schools in England. · · · · · · - ,· 

• " , ' , I , ( .. 
•Dr. John L. 'fildslcy of Now York Educntion Board, p. 2li9 of S ens l~u ort ' . ',- '·. ' 
••Prof. ~ .N. Whitehead_ t• 'l'ho AimsofEducationa.ndOtho~·~:; -~ .P. ,;·( 1· 9 ~~·) '~ !' • 
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CURRICULA OF DIFFERENT SCHOOLS COMPARED. 

Number of Hours per Week. 

Curriculum, Secondary School. Technical Junior 
Secondary Technical 'l'rado 

Literary. Scientific. School. School. School. 

General Subjeots 8 7 9 6 5 

· F'oreign Language 7 4 4 0 0 

Mathematics ' ... 4 4 4 6 3 

' 'Suienco 2 6 31 6 2 

Practical Subjects 3 3 5 10 18 

Physical Tra:ining 2 2 5 2 2 

Totai Hours per Week. 26 26 30 30 30 

It will be seen from the above table that the amount of time given to 
general subjects is about the same in all types of schools. By the 
elimination of Foreign Langnage in the junior technical and trade school 
more time is made available either for mathematics in the junior technical 
school or for practical. subjects in both. The amount of time devoted 
to practical subjects, is the greatest in the trade school. The junior 
technical school includes a larger. proportion of science and mathematics 
which.enables the best students to qualify for the grade of junior engineer
ing apprentice and also to pursue higher studies by part· time educatipn. 

·5.27. ·Having in mind all the factors relating to the needs of the 
students of the junior technical school we would reco=end the 
following approximate allocation of time to the various subjects during 
the two years of the colu:se. ' 

Subject.i. 

1. Mathematics 
12. · · Science· · · 
3. Mother Tongue 
4. English 
5; · Technical Drawing 
6.' Workshop Practice 
·7 •. Technical Subjects. 
8. Physical Training 

Total Hours per Week 

o'•l '-

Approximate No. of 
Hours of instruct.ion 

pur Wock, 

5 
4 
5 
4 
4 
5 
3 
2 

32 

Th~ whole of the'instruotion should be given in the mother tongue with 
the retention of the English technical terms wherever necessary. English 
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has been included as a subject of stQdy for th: benefi~ of. those pupils 
who would continue their studies after leavmg the Junior techmcal 
school and also benefit by being able to read engineering and technical 
books written in English~ 

5. 28. As in the case of the technical high school opportunity should 
be provided for bright pupils from the junior _techn.ical. school for 
transfer to the technical high school or to a seD,lor technwal school at 
the end of their course. MesRrs. Abbott and Wood have recommended 
the provision of a third y~ar course for ~uJ?ils who .w?uld like to co~tinue 
their education or would hke to get spe01ahsed trammg for a partwular 
branch of indust-ry. In our opinion provision of a . third year c?urse 
may be deferred until the junior technical school has been estabhshed 
on a sound footing. 

5. 29. The success of the junior technical school will depend very 
largely upon its flexibility and the co-operation it will receive from 
the industry in providing employment for the school leavers, The 
Principal of the school must keep in clos~ touch with the members of 
the various firms in his neighbourhood who are potential employers 
of his pupils and by learning both the nature and the volume of their 
requirements in the way of recruits. Experience has shown that by 
establishing right kind of relationship with the prospective employers, 
the Principal is able to place his pupils in satisfactory employment. 

5.30. Messrs. Abbott and Wood have pointed out that the 
cost of this type of education in India is unduly high., It varies in 
Punjab from Rs. 165 to Rs. 625 per pupil and in the United Provinces 
from Rs. 155 to Rs. 869. The average pre-war cost in the English 
Junior Technical School for 5600 pupils in 42 different schools amounted 
to £.23 - 2s. (Rs. 308). The receipt from fees was less than 10 %· 
The Central Advisory Board have estimated the cost at Rs. 150/- per 
place per annum. Our e"timates of expenditure per Capita for 
different types of schools are given in chapter XIII. 

5.31. As the JWJior Techuical School is new to this Province we 
recolll.IUend. that. in the initial stages the sehools should form a part 
of the techn.tcal high schools m order that the cost of their eetablishment 
both capital and recurring could be minimised. 

~.32. ~tis very much desir~b.le that a student who has completed 
sattsfactonly a full course of trammg should have a certificate to show 
the value of his attainment. There is a considerable amount of 
differ.ence of opinion regarding the real value of an external examination 
but it is at the same time quite clear that uuless the examination U: 
e~ernal the. ~ertificate is not likely to have a proper significance and 
~de recogD,ltlOn. 'I'he external examination has the disadvantage 
1n that the work done by the student in the school throughout his 
course does not get any recoguition in the final assessment. There 
is today a greater realisa~ion in other countries regarding the credit 
that such ,work ?h~uld recetv~ in the final examination. We reconunend 
that the Provtnc1al Vocatwnal Education Council ' the formation of 
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which we are recommending later should be requeste<l. to go into this 
question. · 

SENIOR TECHNICAL ScHOOL. 

5. 33·. There are iti this Province certain institutions which are 
offering courses of training- framed by the Board of Technical and 
Industrial Training which would appropriately fall in a category of 
what may be termed as the Senior Technical Schools. The objective 
of such a school is to provide vocational education to boys who have 
had a more prolonged general education and who intend to enter 
one of the non-manipulative industries such as spinning or weaving 
with a 'view to holding junior supervisory positions. The higher grade 
courses in· spinning and weaving until recently offered at the R. C. 
Technical Iwtitute With the passing of the VI standard of the high 
school as the ni.inimum entrance qualification may be cited as an instance. 
As. the object of education is to produce a person above the rank and 
file, it is ~ecessary in such institutions to provide a curriculum in which 
science, mathematics, technical drawing, engineering and technological 
subjects and experience in handling machinery are included. 



No. 

1 

2 

3 

4 

5 

TABLE-9 

Institutions i'tl the Bambay Province offering the approved courses of the Board of Teclmical and 
Industrial T'raining, with suggested modifications. 

(1946-47) 

Nnme of the Course. 

1Hcchuuical Engineering 

Automobile Engineering 

Standard 
of 

Admission. 

VI Secondary 

Duration 
of 

Course. 

3 Years 

VI Secondary • • 3 Y cars •• 

Internal Combustion Engineering • VI Secondary • • 3 Years 

Mechanical Apprentice .• IV Secondary .• 2 Years 
or 

P. S.C. E. 

Exist.ing Institutions 
under the 

Board of Technical and Industrial Training. 

I. King Edward VII 'fcchnicnl School, DhuJia • , 
2. R. C. Technical Institute, Ahmedabad, 
3. F. S. Parekh Techn..ical Institute, Surat. 
4. Morvi Technical Institute, :Morvi. _ 

Suggested Modifications. · 

The duration- of the _ 
existing _ course 
should be reduced ~-
to :two years or the 
·course should be 
modified to lead to 
a Diploma. 

1. Mahomcd Haji Saboci Siddik Technical - :Do. 
Institute, Byculla, Bombay. 

2. F. S. Parekh Technical Institute, Surat. · 
3. S. N. Paruck Parsi Polytechnic Institute, Surat. 
1. S. N. P. Parsi Polytechnic Institute, Surat •. :Do. 

I. 
2. 

School of Industry, Ratnagiii. 
1\Iahomed Haji Sa.boo- Siddik · Techilieal 

Institute, Byculla., Bombay. . 
3. V. J. Municipal Technical . School~ Poona. 
4. Municipal Technical School, Sholapur: ·__ : 
5. King Edward VII Technical School, Dhulia.. 
6. F. S. Parekh Technical Institute, Surat. -
7. 1\Iorvi Technical Institute; Morvi • .: -_-

Tlie oourse sho-uld have 
- theoretical instruc .. 

~ion ~n workshop 
technology and work· 
shop mathematics. 

= 

Automobile Apprentice IV Secondary •• 2 Years . • I. F. S. Parekh Technical Institute, Surat .• 
1\Iahomed Haji Sa.boo _Siddik Technical

Institute; Byculla, Bombay~· 

,Do. 
or 2. 

P. S.C. E. 



6 Junior Carpentry • , IV Primary • • 2 Years 

1 Agricult'l'"al Carpentry and 
Smithy. 

/~iterate . '. 2 .Years 

jj 
3 CarpentrY ''A " _. V Primary .. 3 Years 

9 Carpentry "B" .. IV Primary ~:-Xe~rs ~ -~~ 

I. K. E. S. Topiwalla Industrial School, Alibag. • Trade Coors~ 
2. I. P. Mission Industrial School, Borsad. 

. ·1. David Sa.ssoon Industrial Schqol, Bombay·.·; 1.: Do.· 
(Agricultural Smithy only.) 

. ·2. · .-Yerwad& Industrial School, Y~rwadao 
(Agricultnral Smithy only.) '!f." 

··3. ,Government School of Industry, Sata.ra. 

'; ·--. .1 
1. Primary Handicraft Class, Girgaum Do. 

·2. R. H. Patuck -Industrial Schqol, Andherl, 
3. -School of Industry, Ra.tU~J.giri; 
4. Barnabas Industrial School, 1\lanmad. 

·5. Secretary Schools Committee, Bombay. 
6. B. N. Gamadia. Parsee Hunnarshala, Bombay. 
7.' Marine Col!ege and- Seamen's· Orphanage, 

Novha, 
8. Private High School, 'Raj;;lpnr. 

. , 9. V. J. ~Iunicipal Technical School, Poona . 
:10. Gonrnment School of Industry, Sntara. 
: II. Municipal ·Technical: School, .Sholapur. · 
;·12 .. Robertson School of Industry; Pandharplll'. 

13. King Edward VII Technical Institute, 
Dhnlia.--

·14, :Modern High School, Ahmednagar. 
15. F. S. Parekh Technical Institute, Surnt. 

lc' . )lisll!ion 
'· Poona. 

'Yorkshop and Industrial School, Do. 

.... .... 



Ko. Name of the Course, 

10 Carpentry "C, 

11 

12 

13 

'Wood Turning and Lacquering 

Trained Maistry 

Electcica.l.Engineering 

TABLE 9--contd. 

Standard 
of 

Admission. 

Literate 

Liter8.te 

Carpentry 'A' 
V Primary 

Duration 
of 

Course. 

3 Years 

2 Years 

1 Yea.r. 
3 Years. 

VI Seoonda.ry .~ ·3 Yean. 

Exis~ing Institutions 
under the 

Board of Tochnica.I and Industrin..l Training. 

1. School of Industry, Ra.tnagiri 
2. B. N. Gamadia Parsee Hunnar Shal&, Bombay. 
3. J. N. Petit Parsee Orphanage, Bombay. 
4. David Sussoon Industrial School, Bombay. 
5. Marino College and Seamen's Orphanage, 

Novha. 
6. ·Yerawda. Industrial School, Yerawda. 
7. Industrial Settlement School, Sholapur. 
8. Mission Workshop o.nd Industrial School, 

Poena, 
9. Vocational Training College, Ankleshwar. 

10. Industrial Settlement Sohool, Hubli. 

Suggest(;G Modifications .. 

Trade Course. 

1. R. H. Patuck Industrial School, Andheri Industrial Course. 

l. School oflndustry, Ra.tna.giri ... Trade Coune. 
2. V. J. Municipal Technica.l School, Poona. 
3. · ~lunicipa.l Technical School, Shola.pur. 
4. Robertson School of Industry, Pa.ndha.rpur. 
G. King Edward VII Technical School, Dbulia.. 

· · 1. .Morvi Technical Institute, llorvi 

2. · S. · N. Pa.rsce Polytechnic Institute, Surat. 

..: The duration of the 
existing course 
should be reduced 
to two years or 
the course should 
bo modified to le&d 

·to a Diploma. 



H Electrical Technology 

15 AJvanced Radio Comm.Wlica.tion 

lG Sound Recording 

17 Radio E'ervioing 

S. S.C. E. • .. 3 years. 

Inter Science ••• 2 Years 

S. S.C. E. 2 Years •.• 
or Eq uivulent 

:-;.s.c,g.or ... l Year 
E-.fuivaleut 

I. Sir Cusrow 'Vadia Institute, Poona. 

l. Abdulla Fazalbhoy Technical Institute., 
Bombay 

2. School of Radio Physics and Electronics, 
Poonu. 

I. Ahclulla Fazalbhoy Technical Institute, 
Bombay. 

I. Abdulla F J.zalbhoy Technical Institute. 
Bombay. 

2. Radio Electric Institute, Bombay. 
3. · Institute of Radio Technology, Bomba.v. . 
4. :\[a homed Haji Saboo Siddik Technical Insti· 

tnte, Bombay. 
5. Sir Cnsrow \Vadia lnfiltitutc, Poona. 
6. School of Radio Physics and Electronics, 

Poouu. 
7. Radio School, Poona. 
8, R:tdio Engineering Institute, Poona. 
9. C. N. Industrial School, Ahmedabad. 

10. l\Iord Technical Institute, l\[orvi. 

To be revised as in 
V. J. Tecbnica.l 
Institute. or 
Engineering College 
Poona or to be 
split up into· Elec
trical Engineering 
and Advanced Radio 
Communication. 

Collegiat-e 
Tec!Jnical 

CourNe. 

Do. 

or Senior 
Institute 

~enior · Technical 
School Course. Also 
as tra.do or indus
trial course. 



-----------------
Ko. N a.me of the Course, 

18 Wireless Tele,;raphy 

19 Electricians 

!:.0 Wiremen's Appr~nti.;e 

TAl:SLE 9-contd. 

Standard 
of 

Admission. 

S. S.C. E. or 
Equivalent ••. 

Duration 
of 

course 

1 Year ... 

W i r e m e n's 1 Year 
Certificate 

... Literate 6 monthF. 

Existing Institutions 
under the Suggested Modifications 

Board of Technical & Industrial Training. 

1. Abdulla Fazalbhoy ~echnical Institute, BOmbay Senior Technical 
School course. Also 
as trade or indus· 
trial course. 

1. Abdulla Fazalbhoy Technical Institute, Bombay Trade Course. · 
2. Radio Electric Institute, Bombay. (To conform with 
3. lnstituto Indo-Portuguese, Bombay. P. \V.D. Licensing 
4. llahamed Haji Saboo Siddik Technicallnsti- Board's syllabus). 

tute, Bombay. 
5. V. J. 1\lunicipal Technical School, Poona. 
6. l\lorvi Technical Institute, Morvi. 

1. Abdulla Fazalbhoy Technical Institute, Bombay Trade Course • 

2. Radio Electric Institute, Bombay. 
3. Instituto Indo-Portuguese, Bombay. 
4. .Mahomed Haji Saboo Siddik Technicallnsti· 

tute, Bombay. 
5. V.J .. Municipal Technical School, Poona. 
6. ~lunicipal Technical School, Sholapur. 
7. King Edward VII Technical Institute, 

Dlmlia. 
8. l\Iechnnical and Electrical Engineering Schoo], 

Pandharpur. 
9. Lokmanyn. .Mills Technical Institute, Ba.rsi, 

Sholapur. 
10. R. C. Technical Institute, Ahmedabad. 
ll. F. S. Parekh Technical Institute, Surat. 

(To Conform with 
P.W.D. Licensing 
Board's syllabus. 



12. S. N. P. P&rDi Polytechnic Institute, Surat. 
13. C. N. lnduskial School, Ahmedabad. 

0: 
0 

14. Morvi Technical Institute, Morvi. 

~ 
b:l 21 Ele.::traplating 1\Ud Ba.ttory Litera.te 1 Year 1. S. N. P. Parsi Polytechnic Institute, Surat. Industrial School ... ... 
~ 

Charging. Course. 

-! 2~ Projectionist ... s. s. c. E . or 6 months .•• 1. Abdulla ~azalbhoy •rechnica.l Institute, Trade Course. 
Equivalent. Bombay. 

23 H. G. Cotton Spinning VI Seo;,>ndary 3 years .. 1. R. C. Teohnioal Institute, Ahmedabad The duration of the 
existing oourae 
should be reduced 
to two years or 
the course should 
be modified to lead 
to a Diploma. CJ) .... 

24 H. G. Cotton Weaving VI Secondary .• 3 years 1; R. C. Teohnioa.l Institute, Ahmeda.ba.d Do. 

.25:' I. G. Cotton Spinning Literate 3 yeats 1·, Textile Technical School, Patel, Bombay Ilidustrial School 
Course. 

---- --.--------- ----·--·---- - -- -- -- -

~~· L. G. -Cotton Weaving Literate 3years 1. Textile· Technical School, Parel, Bonlbay Industrial Sohool 
Course. 

2. Mahomed H•ji Saboo Siddik Technic&! Ins· 
-·-------- _- ~it~te, Bombay. -

. . .. 
27 Powerloom Wea.ving , , V Secondary .. 1 year 1. Govermnent Power Weaving instructional ·Industrial School 

lllBtitute, Sholapur. Course. 



'fABLE 9-cor<td. 

"·lnstitutirms in the Bombay Pr(}l)ince off~~ing th~ al'Pr,.;,ed courses ~! tl~e Board, ofTechnicai andlndustridt · ·• 
Training with Suggested modifications. 

No. Narno of the <JourHtt. 

.:·II Pnints Technology 

Standard of 
Admission. 

Duration of 
Course:· 

IV ·Pritnnry or· 2 years 
Litcrnto. 

S. S. C. E. or 2 years 
Equivalent 

30 Advanced Leather Manufacture .. S. S. C. E. or 2 yrars 
Equ:volent. 

'31 Cine Photo~raphy 

32 Artisans Leather ~bnuf:<cture 

S. S. C. E. or · 2 yoH-n~. 
Equivalent 

.. Literate I ye.a.r 

Existing Institutions, undor the 
Board of Toohnlca.l o.nd lndnatria.l ·rrafning. ·'suggested ModUi.oatiom 

i. R'. I-I; Patuck Industrial School, ·Andhori ·::. Trade Oourao ."' 
2. A. H.. Sona.walla Industrial Hchool, Bordi, 

Thana.. 
3. K. 1·!. S. TOpiwa.lli\ lndustria.l-School,Alibag 
4. Marine College and Seamon's Orphanage, 

Novha.. 
5. Sr:hool of Industry, R!\tnngiri. 
6. l\lunicipal 'l'ochnica.l School, Sholapur. 
7. S;~ln,tion Army Boy's Industrial School, 

il. hmodna.ga.r. 
8. King: Edward VII Technical Instituto,Dhulia.. 
o. Salvation Army Boy's Iqdustria.l School, 

Kaira. · 
10. School ofimlustrv, Sntarn. 
1. D. ~·- So_oiety's 'i'ochni('al Institute, Poonn. Collegiate Counm. 

1. Government Tanning Institute, Ba.ndra Collegiate Cours€'. 

1. · Abdulln. Ft\Za.lbhoy Technical Institute, BombR.y. ROnior. 'l'oohnical 
School Courso 
(also as trade 
course). 

1. Govtrrunont Tanning Institut~, Bandra Industrial Sc~.ool 
Course. 

·'l!. 



PhotogL'aphy S. S. U. E. or 
Equh·~.dcnt 

31 Hal~dmatie l'apc·r m.::kil:g •. IY l'rimRry 

:!5 Adnmccd LeathcrCood3 and Foot
wear lliattU!hCtL.rc. 

~(i Arti:--ans l!~ootwear l\lnnu[ncturo 

·;{7 Art-i.-an" Leather Goods i\Janu
facturo. 

39 'l'u.Coring and Cutting 

. '0' 

S. S.C. E. 

Litera to 

Literate 

lll F.ngliF.h or 
P. S.C. E. 

Literate 

1 year 

2 years 

2 ycarH 

2 yeaL's 

3 years 

1 year 

'.:. 

2. Godbolo's Foto:GrCLphics, Poona. 

1.: F. S. Pu.rokh Tochnico.l In!ititute, Snrat 

2. · Privntc High School, Rnjapur. 

T." Govcrnm.ont Leathor .'":r orking ~chool, Bandrri-. 

Sonio1· Tochnica.l 
l:khool l'our;;c, 
Also as Indu.-;trial 
School Coun>c. • 

Industrial School 
Course. 

Senior 'l'echnical 
lll8titute Course. 

l. Goverrunont Leath-er '\\T orking SChool, Bnndra. Industrial School 
Course. 

1.· Government Leather \Vorking School, Bandra. Industrial School 

1. · K. E. S. Topiwalla Industrial School, Ali bag. 
2." K. E. S. V. K. ~:ligh School, Panvel 

3. :Maharashtra. :Uudran Sha.Ia., Poona.. 

1. · New Rex. Tailoring Class, Bombay 

2. Zara.pkar Tailoring and Cutting Institute, 
Bombay. 

3. Marino College and Seamon's Orphanage, 
Novhl\. -

4 •. Sn.lMwatibafGodbolo's· Tailoring Illstitutc-, 
Poona. · 

5. VarietY Tailoring aDd· Cutting Academy, 
- Poona. · · · -· · · - - · ·- - ·-

6, Ideal Tailoring and Cutting Institute, Ahmc· 
dabad. 

Course. 

•l'rn.do Course. 
Also as Int.iustrial 

Cour .. o. 

Industrial Schoo] Co. 
urso or Tr<\de Conrso. 

·• 



No. Name of the Course. 

40 Ladies Tailoring 

41 Practical Tailoring ... 

Standard 
of 

Admission. 

Literate 

... V Verna.oula.r 

TABLE 9-contd. 

Duration 
of 

Cou.rse. 

2 years 

3 years 

Existing Institutions 
undflr the 

Boa.rd of Technical and Industrial Training. 
· Suggested Modifications. 

1. PrimaryHa.ndiora.ftlnstitute, Bombay Trade Course 
2. BhaginiSa.ma.j, Bombay. 
3. K. E. S. Topiwala. Industrial School, Alibag. 
·4. Mahila Kala Mo.ndir, Bombay. 
5, Gujra.ti Hindu Stree Mandai, Bombay. 
6. Lokmanya Seva. Sa.ngh, Vile-Pado. 
7. Ma.hlla Shiva.n Kala. .Ma.ndir, 1\Ia.lva.n. 
8, Ma.hila. Kala. Bhuva.n, Bombay. 
9. Kuma.rika. and Stree Mandai, Vila-Parle. 

10. Bha.ratiya. Kala Vikas, Khar. 
11. Ladies Industrial Home, Kha.r. 
12. Gujernti Hindu Stree Mandai, Santa. Cruz. 
13. Stree Jain Ma.hila Sama.j, Bombay. 
14. Da.woodbhoy Fazalbhoy 1\Iuslim \Vomen's. 

Handicro.ft Institute, Bombay. 
15. Young Men's Hindu Association, Bombay. 
16. :Ma.hila. Kala Niketan, Bombay. 
17. Sa.raewatibai Godbole1s Tailoring lnatituto, 

Poona. 
18. MahiJashra.m High School, Hingne, Poona.. 
19. To.limi Kendra. J yoti Sa.ngh, Ahmedabad. 
20. J amna.bai Sara.awa.ti Ma.ndir, Ahmedabad. 
21. Vikas Griha., Ahmedabad, 
22. Ka.mla.la.xmi Khcdyata. Stree Udoyoga. Sha.la., 

Ahmedabad. 

1. David Sa.ssoon Industrial School, Bombay ... Trade Courso 
2. Marine College and Seamon's Orp?ana.ge, 

Novha.. 
3. Secretary, School's Committee, Bombay. 

(Municipal !';ohools, Bombay.) 



42 Embroidery and Fanoy werk ••• Utcrato 1 year 

43 Dyeing and Calico Prin~ing ... IV Pdmsry 1 year 

4. Yorwada Industrial School, Yerwada. 

6. Primary Handicra.ftlnatitute, Bombay. 

6, Modern High School, Ahmed.nagar. 

7, I. P. Mission-Industrial School, Borsa.d. 

8, Certified Sohool, Hubli. 

1, Gujerathi Hindu Stree Mandai, Bombay 

2. :Bhara.tiya Kal~ Vikas, Khar. 

s. Dawoodbhoy Fazalbhoy Muslim 
Handicraft Institute, Bombay •. 

Women's 

4. Mabila Kala Niketa~, Bombay. 

5, Mahila Kala ~~~ndir, Bombay. 
I 

6, Saraswatibai Godbole's Tailoring Institute, 
Poona. 

7, Talimi Kendra Jyoti Sa.ngh, Ahmedabarl. 

s. Vikas Griha, Ahmedabad, 

Industrial Sohools 
Cours& or 
Trade Course. 

1. Bai Avabai Framjee Petit Parsee ltemale Industrial School 
Orphanage, Bandra Course. 

00 .,.. 
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T.lfllE 9 (a) 

(;;,n;rse~ under th.:l Boar..l of Technio.:u.! and InJust;ria.l Trn.iniug opun ut various 
standards of education. 

Stage. Age. Standards. 

College 19+ Inter Sc:er.co 

IS+ Idcr Arts 

Secondary Stage 
(High School) 

17+ S. S.C. E. 

16 YI 

15 v 

14+ IV 

Upper Primary or 
Middle School. 

13 III English or 
P. S.C. E. 

1:.? II En~lish or 6th 
Primary 

11 I English or 5th 
Primary : 

Primar;r 10+ 4th Primary 

9 3rd !Jc. 

~ ~ntl !Jo, 

7 bt !Jo, 

6 

Serial Number of tho 
Couri>es under the 

Board vide Table--9. 

1.5. 

14, 16, 17, 18, 22, 29, 
30, 31, 33, 35. 

I, 2, 3. 13~ :!3, 24. 

27. 

4, .~. 

12, 19, 38. 

8, 41. 

6, 7, 9, 10,11, 20, 21, 25, 
26, 28, 32, 34, 36, 37, 39, 
40,42,43. 



Province or· State. 

Assam 

Bengnl' 

Bihar .. 
Bombay 

' .. 
Central Provinces 

J)e!fi 

MndrJUi_~-~-·~------1·. .. : . -
N. W.F. P. 

Oris£a ', .. . ' 
Punjab 

... -~-·~ ··- - -- ----- ---------

TABLE 10. 

Progress of Technical Education in India. ( 1921 to 1943) 

No. of 
Technical SchoOls. 

No. of 
Students" in Technical 

Schools. 

No. of 
Technical Colleges. 

No. of 
Students in Teohnka 1 

Colleges. 

1921 _1935 1939 1943 1921 1935 1939 1943 1921 1935 1939 1943 1921 1935 1939 1913 

9 14 17 119 552 864 • • • • • • 
141 169 210 302 7214 8417 9837 I I I 338 260 337 2)3 

4 48 47 53 178 1923 2713 3321 • • 244 287 271J 

29 83 84 90 1315 3633 7599 6001 I I 191 377 197 4~1 

'7 13 13 130 873 976 • • • • • .. 
2 4 4 443 454 501 • • • • • • 

~-o. _ __ 79 . 86 1924 6526 7966 I 626 259 361 
. . ---- ·--- --- ... 

• • • • • • • • • • • • 
II II • • 409 408 • • • • • ... - --. 

29 51 63 71 2478 3634 3819 3703 • • 247 3)l' 32~ 

00 _, 



Province or State. 

No. of 
Teohni.oa.l Schools. 

TABLE 10--rontd. 

No. of 
Students in Technical 

Schools. 

No. of 
Technical Colleges. 

No, of 
Students in Technical 

Colleges. 

1921 1935 1939 1943 1921 1935 1939 1943 1921 1935 1939 1943 1921 1935 1939 1943 

Sind • 6 9 • • 231 521 • I I • 219 188 

U. P. 29 90 93 1281 3926 4008 I I 290 651 739 

Hyderabad 1 3 91 359 

Kashmir I 8 8 80 369 33 

Tra.vancore 12 17 11 1155 1899 1101 2 310 

Mysore .. 13 15 13 1681 1417 1344 209 222 366 

Baroda 2 3 3 3 88 594 1107 

Nol<:-1. .Asterisk indicates absence of Institution. 
2. Vacant sqtiare indicates that information is not availabJe. 

Reproduced by courtesy of the Central Bureau of Education, India. 

<» 

"" 



TABLE 11. 

Numbe1- of Vocational Instiluticns in India and Number of Students on Roll. 1947 

Commercial Schools. Commercial Collegcf:, Engineering and Technical Engineering Colleges. 
Name of Province. Schools. 

Number Enrolment. Number Emdme-n~ Number Enrolment Number Enrolment 

Assam 4 Hl2 18 642 
Bengal 0 3,443 14 1,633 193 5,532 :~94 

Bihar 14 63;) 52 3,224 108 

Bombay· 4 2,860 30 2,125 U4 6,391 :339 

C. P. and Berar :197 13 H5!J 

Mad.ra.a 235 R,410 sa .'l,823 466 

N.W.F.P. 
Orissa. 2 4 " :na <» 

OQ-

Punjab 187 2 247 68 4,104 379 

Sind 3 327 8 670 202 
U. P. 1 l.'i ~!) 3,490 RS1 
Ajmer-Monvara. 1 H 
Baluchistan 
Bangalore 2 57 
C~org 
Delhi 3 318 
Administered Areas in Indian States. 

Total for British India 15 10,094 305 13,l27 633 31,·167 7 2,769 

------
Reproduced from "TEXTILE AGE " 1047. Table Ill, Page 99. (Indian Year Book-1947). 
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TABLE 12. 

Locat,:ons of Institutions & Courses of Study suitable at Ea~n 
as recomnu·nded by a., Industrial & Tecllnical SecO'ndary 

Educat·ion Committee. 

Districts. 

Bombay City. 

Thmw. 

J.YWJik. 

Description of Institutions. Suggested Courses of Study. 

Port Area. 

~chool of Printing Technology. 
Arts and Industries Centre. 

Kalbadevi and Girga·um Area. 

Indust.rial Hchool for Girls. 

Printing and Allied 'frarics. 
Handicrafts for ).fiddle School 
and High School Pupils. 
Experimental Scicl)CG. 

Tailoring, Knitting, }~mbroi· 
dery and HomccraftR .. 

Arts and Industries Centre at Hundicmfts for .:\iidd.Ie School 
Kalbadcviand nlso at Girgaum. and High School pupils. 

E:\.t~crimental Science. 

Pydlwnic Area. 

Arts and Industries Centre. Handicrafts for l\liddlo School 
and High ~chool pupils. 
Experimental_Scicnco. 

Lalbaug-Parel Area. 

'l'cxtile and Engineering Trade Trade Courses for textile mill
School ('l'extilo Technical workers and general engineering 
School Pa.rel, to be encouraged for workshop personnel. 
with grant-in-aid to offer such 
courses) . 

.-\rts and litdustries Centre, Parel. Handicrafts for Middle School 
and High School pupils. 

North Bombay : 
Dadar and Mahim. 

Experimental Science. 

Industrial School for Girls, Dadar. Tailoriiig, Knitting, Embroi
dery and Homecru,fts. : 

Arts and Industries Cent.re, Dadar, Handicrafts for Middle School 
and High School pupils. 

Experimental Science. · 
lndustriu.l and 

Bassein. · 
Trade School, Pottery and Clay Work, 

Industrial and 
Bhiwandi. 

Industrial and 
Bordi. 

Trade 

Tmdc 

Industrial and Trade 
Nasik. 

Industrial and· T.rade 
Ma.lcgaon. 

School, We.aving and General Engineer
mg. 

School, Fruit Canning, 
Products. 

Agricultural 

School, Weaving, Gcne;al Engineering, 
and Met::tl Work. ' 

School; WeM~ing, General Engin~ering, 
_ Dyemg, Bleaching, Printilig, etc. 



Districts. 

Ea.st Khande.sh. 

\H 

Description of Institutions. Suggested Courses of Study. 

Arts o.nd Industries 
Jalgaon. 

Centre, Handicrafts for .Middle School 
and High School pupils. 

Industrial and Trade School, Engineering Apprentice Courses. 
Bhu:!awal. 

JFP\'l Khantle:Jh. Technical High School~ Dhulia Garud High School and other 
(K.E.Ed.M. '£echnicar School High Schools in Dhulia to oft'or 
should nlso be supplemented technical high school courses in 
with equipment for an Arts and collaboration with K.B.Ed.l\1. 
Industries Centre). '£ochnical School, Dhulia. 

Kola-ba. Industrial and Trade School, Auto o.nd General Engineering. 

Ratna{Jiri. 

Vijaydurg. 

Poona. 

Ahmednagar. 

Slwlapur. 

Sa tara; 

Panvel. Apprentice Courses. 

'rechnical!P.gh School, Ratnagiri 
(To serve also as Arts and 
Industries Centre). 

Technical High School Courset~, 
Handicrafts for Middle School 
and High School Pupils. 

Industrial School for Girls at Tailoring, Knitting, Embroidery 
Ratnagiri. and Homecrafts. 

J\Ulior Naval School, Vijaydurg. Naval School Courses for Ratings. 

Industrial Training Workshop, 
Poona. (Adult Education). 

or 
Municipal 'l'cchnical School, 
Poona, may be converted into 
an Industrial School for general 
engineering school courses. 

Two Arts and Industrial Cen
tres. One in the City and the 
other in the Cantonment Area. 

'l'eohnical High School, Poena.. 

General Engineering, Ordinance 
Factories, Motor body and 
Coach Building: and Repair, 
Printing, Bricklaying, Decorating 
and Civi1 Trained Mnistries. 

Handicraft~> for Middle School 
and High School Pupils. 
Experimental Science. 

Technical High School Courses. 

Industrial Schoolfor GirlsPoona. Tailoring, Knitting, Embroidery, 
Homecrafts. 

(Two such schools for girls, one 
in the City and the other in 
the Cantonment Area). 

School of Glass 
1'alcgaon. 

'l:eohnology, The school oontcmplatncl by tho 
Paisa Fund Glass \Vorks, to be 
suitably aided by Government. 

Industrial and Trude School at 
.AhmcJ.nugar. 

Industrial and Trade School n.t 
Rela.pur. 

Weaving and General Engineer. 
ing . 

Fruit Canning, Confectionery 
and General Engineering. 
Apprentice Courses. 

Industrial Training Workshop at 'Weaving and General Engincer
Sbolapur. (Adult Education). ing for Mill and Factory workers. 

.Arts and Industrial 
So. tara. 

Industrial and Trade 
Ko.rad. 

Centre, Handicrafts for l\liddle School 
and High School Pupils. · 

School, General Engineering. 



Districts. 

Ahmedabad. 

Kaira. 

.Sur at. 

Bijapur. 

Belgoom. 
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·--:-·--------
Des<'.ription of Institutiana. Suggested Courses ot' Study. 

Two Technical High Schools o.t 
Ahmedabad. 

General Engineering and Textile 
subjects. 

Training of operatives for the tex. 
tile and Engineering industries, 

Tro.de School for tho Textile o.n.d 
Engineering In d u s t r y at 
Ahmedabad. 

Arts and Industries Centre, 
Ahmedabad (These should be 
loon.ted in the premises of the 
technical high schools) .. 

Industrial School for Grrls at 
Ahmedabad. (May be started 
in the Government Girls 
High School). 

Industrial o.nd Trade School, 
Doha d. 

1&-:lustria.l and 1'ra:.le School, 
Broach. 

Industrial and Tradu Schuol, 
Anand. 

Industrial School for Girls at 
Nadiad. 

Industrial and Trade School, 
Nadiad. 

(The Arts and Indw;trios Centro 
may also be started in the abovo 
school). 

Handicrafts for Middle School 
and High School Pupils. 

Tailoring, Knitting, Embroidery 
and Homecrafts. 

General Engineering. 

Textile and General 
Engineering. 

Milk Products, C!l.Bein Products 
and Gcneml Engineering. 

'failoring, Knitting, Embroidery 
and Homecrafts. 

Ha.ndicrafts for Middle School 
u.nd High School Pupils. 

Arts and IndustrieB 
Surat. 

Centre, Handicraft::; for )liddle School 
and High School Pupils. 

(To bo a part of the technical 
high school). 

Industrial Training Workshop at 
Surat. (Adult Education). 

Technical Institute, Surat. 
(Referred to us specially). 
Arts and Industries Centre, 

Bija.pur. 
(To be a part of the Industrial 

School). 
Industrial and Trade Schools at 

Baga.lkot and Guledgad. 
'l'eohnica.l High School, Belga.um. 
(Also a tra.de school in the same 

premises. Arts and Industries 
Centre in the same school). 

Industrial School for Girls a.t 
Belga.um. 

Technical High School and 
Industrial School, Karwar 

Industrial School for Girls at 
Karwar. 

Junior Naval School at Ka.nvar. 

\Vea.vin:g, General Engineering, 
Printing, Carpentry, Cabinet· 
making and Confectionery. 
(Special stress should be laid in 
the school for training the 
different types of workers 
required in the Ja.ri 'l'hread 
Industry). 

Diploma Courses. 

Handicrafts for Middle School 
a.nd High School Pupils. 

General Engineering, \Veaving 
and Stone-dressing. 

Carpentry and Cabinet-making 
can be introduced as trade 
and industrial subjects. 

Special emphasis on glass and 
ceramics. 

Tailoring, Knitting, Embroidery 
and Homccrafts. 

Genera..l Engineering, Carpentry 
and Wood-work. 

Tailoring, Knitting, Embroidery 
and Homecrafts. 

Naval Training Courses for 
Ra.tinga. 

Note. We havo not boon able to suggest locations of institutions in territories which 
have now merged in the Bombay Province tlS the Committoe did not have sufficient 
da.ta for these a.rea.s, · 
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CHAPTER VI. 

TRADE SCHOOLS. 

6 .I. Whilst the Junior Technical Schools described previously 
are pre· occupational and do not aim at preparing pupils for particular 
trades or occupations, the Trade Schools prepare them for a definite 
skilled trade or ·occupation and hence their selection should be based 
on their interest and aptitude for a particular occupation and this 
should be more carefully done. Trade Schools have not developed 
in this country to the same extent as they have done in industrially 
advanced countries such as the U. S. A., England, and other European 
countries. In England the trade schools are recognised by the 
employers and the trade unions as fulfilling part of the period of 
apprenticeship and are analogous to the Apprenticeship Schools of 
the Continent. The development of such schools should, in our opinion, 
form an essential feature of the programme of development of Technical 
Education and Training in this Province. 

6 .2. Tmini·ng qf Craftsmen :-No matter how well designed an 
engineering product may be, its final excellence depends on the accuracy 
and the skill of the craftsman. The skilled workers and craftsmen 
form a large bulk of the industrial works and may come to as much 
as 80 to 90 per cent. of the total personnel engaged in the engineering 
and other industries. An improvement in the training facilities for 
this large proportion of the engineering employees and a general 
improvement in the standard of craftsmanship in this country are 
therefore most important and urgent problems. It has been shown 
earlier that nearly 85 per cent. of our population is still illiterate and 
the programme of expansion chalked out in the Sargent report would 
take 40 years before literacy is fully established. Consequently 
a very large number of craftsmen in engineering and other industries 
in India are at present. illiterate and the position is not likely to improve 
materially for some years to come. Judged by the Western Standards, 
craftsmanship in this country will remain at a low level for a very 
considerable period unless positive efforts are made to improve it. 

6. 3. In our opinion the present time is the most opportune to 
consider the whole matter of training for craftsmanship. Our people 
possess inherent craft ability which is a source of our potential wealth. 
This ability has however not been encouraged so far by provision of 
regular systems of training, with the result that the standard of 
craftsmanship is very ]ow. Some industrial concerns have formulated 
training schemes and have provided facilities for training workshop 
personnel, but such facilities are few and far between and there does 
not exist what may he called a general framework for craftsmanship 
training and certification. Those concerned with technical education 
and the professional institutions have focussed their attention mainly 
on the development of higher technical education. The provision 
of the vitally important craft courses has been neglected. The status 



of the craftsmen in the industry with regard to their remuneration and 
general conditions has improved considerably during recent years. This 
is therefore the most appropriate time for insistance upon certain 
minimum standards of attaimnent for employment as a skilled worker. 
This can be done only if there is adequate provision for training and 
certification. 

6.4, By craftsmanship training is meant the training of the trades
men or craftsmen, for industry-the men whose work is concerned mainly 
with the use of their hands in a manner requiring a high degree of skill. 
The training imparted may be for making the person suitable for 
employment in the Engineering, Building, Textile, Printing or any 
other industry. The main principles of training are co=on to all 
industries. It would be necessary to state here what in our opinion 
consr.itutes the essentials of craftsman training. It is obvious . that 
a craftsman should have acquired a high degree of skill in the manipula
tion of the hand and machine tools related to his particular c,xaft. 
He should possess a good knowledge of the main characteristics oti the 
materials on which he works. He should be able to read and u 1 der
stand instructions relating to the operations he has to carry out. He 
should be able to read mechanical drawing and layout chart~ JLIK be 
able to make simple calculations relating to the operations and 
adjustments of machines. A good craftsman should also have acqu'red 
a judgment in the choice of the correct tools and operation for produ ing 
a given result. It is obvious that he should have a knowledge of the 
applications of science as related to his industry. It is also essen ial 
that he should have a knowledge of the various stages required for he 
manufacture of a finished article and an appreciation of the relat ve 
cost of his work to the total cost of the product. The degree to wh ch 
such attainments are expected depends upon the nature of the w rk 
with which the craftsman is entrusted. A fitter engaged n 
maintenance and repair work is not required to have as high a knowled~e 
and skill in the use of his tools as a fitter engaged on the making of jigs. 
The former however should not be considered in any way inferior, as, 
he is expected occasionally to work at high speed; to show resourceful
ness and have a familarity with a wider range of tools. Similarly in 
the electrical industry, an electrician is required to have more knowledge 
of the applications of electricity than a person who is engaged in the 
erectio:'. of electrical machinery. The necessity of a good general 
educatiOn for persons who enter the industry as craftsman is well 
recognised. In England on account of compulsory primary education 
~or the. last 80 years young pe~s~ns entering trade ·schools or large 
mdustr1al concerns for craft trmrung have already had a fairly good 
general education. 

? . 5. i\lessrs. Abbott and Wood in their report have stressed the 
pomt. of the low level of educatiOn of persons ent.ering for craft training 
m thts country and have recommended that entry to craft training 
•hould no~ be below th~ educational level of class Vlli or the uompletion 
of the ooddle ochool stage. They recognise however that iu.."istance 



~n snch standard of pr~liminarv ec\u.cn.tion woi:tln, in the present 
cii"cumgtanccs, result in c~rDJt training 0e.11tre2. having frnv or no pllpilr::. 
We belicYc, however, that as a rc5ult of t.ho. cornpulsor.v Primary 
Education Act and fmther of the elimina1:ion of Englieh from the middle 
school stage there "·ill be a greater nmnher of pupils going throuph 
the middle schools who at the end of this stage will have to b•> provided 
with ouitnble opporh;nities of vocatioru.l trnivin!!. vVe "'ould there
fore rec011m1end th:>t aclmi•sion for craft training .. in the trade sehods 
should nol'mally be for persons who have completed the middle school 
stage of education. 

6. 6. Qualities whieh are expected of a person undergoing his 
apprenticeship for cmftsmanship training are mental, physical and 
personal. The requirements of mental characteristics have been 
outlined above. The physical qualities include sound physical condition, 
ability to do hard work and to stancl long hours of manual wm-k. 
Personal qualities include willingness to obey instructions, readiness 
to do team work, undcrotandin!! and tolerance toward~ others. All 
these qualities are capable of b-~ing developed directly or indirectly 
by · suitable edueation and training systems. At present young 
persone P"" into in,hwtry with their various abilities and characteri
stics as infi1wnccd by their schools, homes and the general environmen~. 
Thn natma of the industrial environment, the attitude of the personnel 
.in the industry and the type of training facilities which au apprentice 
comes across on his first entmncc into industry have their bsting 
effects on the adolescent and his first personal reactions have an 
important bearing both in the development of his personality and his 
manual ability. It is therefore important that the facilities for train-

. iug in the industrial establishments as well as the general environment 
should be so improved that their first impact upon the new entrants 
produces a salutary effect. 

6.7. 1llellwtl of Trm:n,:ng: We have therefore to cothsidcr whether 
a craft apprenticeship under the present industrial conditions would 
be the most suitable me11ns for imparting instruction in craftsmanship. 
It is Hlready observed above that cmftom<m iu the imht<try tod:>y are 
mo>tly illiterate and unwilling to impart their skill to the apprentices. 

· Even if the.y were willing they may not be capable of doing so, as 
practical inotruction requires teaching ability and familiarity with 
training met.hods, just as much as iu the caoe of theoretical instruction. 
Effectiva practical training can be imparted by a method consisting 
essentially iu explanation, demonstration, imitation and repetition. 
_.\11· operation in a machine shop, has first to be explained to the 
appr0ntice and demonstrated by the instructor. The apprenttce .PY 
doing the operation himself imitates the inst.ructor, the htter correctmg 
his faults. Thereafter the trl!incc repeats the operation under frequent 
supervision and thus acquires the skill in a p:;rt.icular operatio~. It 
is very essential that initiation in practical training should ?c by s1mple 
stages, a more difficult operation being added when the snuple _oper~
tions have been comPletely mastered. It has been found that m this 
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way an apprentice of average ability can acquire quite an appreciable 
degree of skill in a comparatively shor~ penod. The u:'ual .tendency 
of a skilled craftsman in the industry IS to show off his sk1ll to the 
novice, very often by doing the operatio~ by methods which are not 
considered as always correct, e.g. by taking a very deep c~~;t on the 
lathe where ordinarily the operation should have been achieved by 
a succession of smaller cuts. 

6. 8. Messrs. Abbott and Wood in their report have stated that 
unwilligness on the part of the craftsman to impart his knowled!?e 
to an apprentice is due to his fear that the younger and lower pa1d 
apprentice on being trained may replace him. They state t~at there 
is no such misgiving in England as there is a strong Trade Umon Move
ment to guard the interests of the craftsmen. They further observe 
that in Great Britain it is sufficiently usual for the burden of training 
the recruits to industry, to be shared between the industry and the school. 
The Industry is expected to give its potential skilled workers during 
their earlier years of employment good practical experience, while 
the school devotes itself in the main to teaching them scientific and 
other principles on which the practice of the workshop is based. The 
workshop and the school in England are thus complementary agents . 

. Both of them are responsible in the training of the skilled workers. 
On the continent of Europe, on the other hand, it is stated, this sharing 
of the task of training industrial workers is not so widespread as it is 
in Great Britain, it being a. common practice for the schools to give 
both theoretical and practical training. Messrs. Abbott and Wood, 
after taking into consideration the conditions in India at the time, 
had recommend the continental plan rather than the English one as 
the best to suit Indian conditions. With this view however we do 
not agree. We find that there is now a sufficient realisation in industry 
regarding the obligation of the industry for the training of workers and 
operatives of the craftsmen type. In our discussions with the 

·industrialists, educationists, and labour leaders, we observed a unanimity 
of opinion that the traiuing of skilled workers and craftsmen should 
be on a co-operative basis, the traiuing being carried out partly in 
school and partly in the industry. We agree with this view. 

6.9. We are of the opiuion that the abilities which are desired in 
a craftsman can best be developed by a combination of a good practical 
traiuing system organized in a factory or a workshop and a good technical 
education system orgauized in a suitable teaching institution. For 
example, the training in the use of machine tools and the knowledge 
of manufacturing operations can be most satisfactorily given in the 
_industrial w~rk~hops, while .the use Gf hand tools, the knowledge of 
the characteriBtws and use of different materials and of scientific principles 
and the development of the ability to understand drawing and 
schedules, can best be obtained in a technical institution. It is, of 
?ourse, ob':ious that t~ a li~ited degree the entire training can btl 
1mpa~ed ~1th~r ~xclus1vely m the factories and workshops or in the 
technical !llStJtutJOns, Thus, although the development of judgment 
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~n the choice of correct t?ols _and operations comes with experience 
In the works, the education Imparted in a technical institution in 
this respect is also equally helpful. Then again, both the factory 
and the technical institute environments play their part in the develop
ment of personal qualities. It is therefore emphasised that there must 
be the fullest co-operation between the industrial establishments and 
the technical institutions in the planning of training schemes and in 
their operation. . 

6 .10. The Advisory Committee of Technical Training appointed 
by the Government of India, Department of Labour, submitted their 
report on the training and apprenticeship of craftsmen for industry 
in 1944. The Committee advocated a scheme which visualises that 
the first part of the training should be given in specially designed 
training centres and the second in workshops actually engaged in 
production, thus co-ordinating training and production to the greatest 
possible degree. The Committee has recommended that the duration 
of training should be three and half years of which the trainee should 
spend the first two years in a training centre and the balance as an 
apprentice in a factory. 

6 .11. We are of opinion that the distribution of time of a trainee 
for the first two years in a trade school between the institution and 
the industrial establishment should vary according to the stage of his 
training and the facilities available in the workshop. Under the 
present ·conditions we would suggest that the trainee should spend 
the first four months entirely in the trade school and of the remaining 
period of two years, half should be spent in the school and the other 
half in the factory. After completion of the trade school course, 
when the trainee is placed in the industry his contact with the institute 
during the remaining period of one and a half years should be by part
time evening (leisure time) study or by part-time day release in the 
case of promising persons. In the engineering industry, the first year 
course of the training scheme should be so devised as to develop a fair 
degree of competency in the range of operations fundamental to bench 
work, machine work or foundry work. During the first four months 
a preliminary sorting-out training should be given, with a view to 
determining the suitability of the pupil for a particular trade. This 
should be followed by what may. be called ' basic training' in the 
chosen trade for the remaining period in the trade school for giving 
a sound training in the use of the various tools o~ the trade as well_ as 
theoretical instruction relating to the trade. We give below a suggestive 
outline for a few trades which may form the basis on which each centre 
may build its own detailed programme of training to cover other trades. 

Bench Work 1. Maintenance and use of hand tools. 
2. Use of workshop measuring instruments. 
3. The principles of marking out. 
4. Metal-plate work, gauges and gauge 

fitting, s(l)dering 11nd . brazing. 
MO v Bk Na 18-7 



:Machine Work 

Foundry Work 
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1. Centre Lathe, Approximately half the time 
available for machine tool instruction. 

2. Drilling, shaping and plain milling. 

1. Simple EXD.mples involving pattern making, 
core-making, moulding and casting. 

It is expected that the apprentices will make the .majority .of the tools 
which they are required to handle, such a.s cal!1pers, scr1ber, squa~e 
etc., during their first year. They would m this way cover most, 1f 
not all, the operations referred to above and ~hus avoid doing ":or~ 
of exercise value only. The advantages of keepmg up the apprentiCe s 
interest during the earlier stages in this way are obvious. 

6 .12. The second year course should provide opportunity for more 
difficult work in the fundamental processes dealt with in the first year 
and for an extension of the work to other processes not previously 
covered. Whilst it is undesirable to detail the exact nature of the 
content of the course, the following items are given for the purpose 
of general guidance : 

Bench Work 

Machine Work 

Foundry Work 

1. Further work to include brazing, welding, 
pipe bending and electric wiring, use 
of hand taps and dies. 

2. Heat treatment of tools. 

1. More difficult lathe work, including use 
of set of tools. 

2. Universal milling. 
3. Grinding. 
4. Capstan and turret lathes. 
5. Automatic lathe. 

1. More complicated examples of moulding 
and casting. 

In all sections. o.f the work, the educative value of the process for the 
purp.ose of tra1ru!'gan adaptable type of apprentice should be the pre
donunant f~ctor In the organizatio!', of the course. 

6 .13.. During. the whole period of training the progr~ss of each 
appren!Ice should be k~pt through a system of monthly records kept 
by the mstructor~ both II\ the school and in the industry. These reeords 

. shou!d be ?f .a ~1mple character, dealing with work undertaken, time
keeping, disCiphne, attainment and progress. These records should 
be .s~pplemcnted by periodical tests in the workshops e.s well as by 
tra1rung school examinations. 

· 6.14. ~actory traiD.i.ng o~ ~pprentices should be carefully plaDued· 
At a certain stage of ~" tr&II\'ng the apprentice should be consid~red 
as cap~b!~ of pro~uct1ve wor:C and should be given work involving 
~espollSlbJ!ity:. In.Its final stage the training should, as far as possible, 
•nclude experience m handling of lJlant and equipment in actual industrial 



use a_nd proper record maintained of the work. done, from day to. day 
and m each department. In Western countries the apprentices are 
looked after by the Educational Officers in order to smoothen out their 
thfficulties either in technical matters or in personal relatioiW with their 
fellow workers or superiors and we have recommended elsewhere that 
Government should. appoint Educational Officers whose duty should 
mclude the supervisiou of the work of the apprentices o.nd giving them 
the necessary help and gmdmwe. In the case of works located within 
a manageable area one Educational Officer may look after the apprentices 
iu a number of factories. 

6. 15. \Ve recommend th3t some of the present courses· offered 
under the Board of Technical and Industrial Training, e.g. Mechanical 
Apprentice, Automobile Apprentice, should be re-organised on the 
lines suggested 11boye so that the training offered in such courses could 
bo·made re!llistic trade training. We also recommend the introduction 
of new tra.de courses particularly for the Electrical Industry. It is fmther 
recommended that the proJlosed Proviiwial Vocational Education 
Council should be rc·quested to go into the question of an· adequate 
system of certification for the trade courses. 

EDUCATION FOR .TEXTIJ,E OPERATIVES. 

(). 16. The textile industry is the largest industry in the province 
and although it is acknowledged that weavers and spiru1ers do require 
trainin", very little effort has been made for training skilled textile 
operati~es. Our di~cussion with the Millowners Associatiou Committee, 
Ahmedabad, aud individual millowners like lllr. Ambalal Sarabhai, 
has revealed to us that the industrialists do now realise that the efficiency 
of the textile indust.ry will in future very largely . depend upon .the 
provision of suitable and adequate training facilities for the workers. 
At preeent the industry both as a whole, or in its individual units ta.kes 
uo responsibility for this training. There me some schemes for tji.e 
training of the rank and file of skilled workers in the industry, but they 
are quite inadequate and in some cases do not serve their proper purpose. 
Thm,, the Bombav Government Apprentice Scheme which purports 
to train the rank· eml file skilled workers, in actual practice ~ucceeds 
in training " lower gmde of the ;;nper:iwry s~a1I and the persons who 
attend t,he e>cn.ing classes of the Social Serv10e Lea;,'Ue, Bombay, do 
so with the object of going above the status of th~ rank and file worker. 
There r,re practically no faciliti•Js w_hieh can be sa1d t~ me.ot the demand 
for the training of textile operat.wes. In the textile m'lustry there 
app~ars to be r,n urg~nt need for starting ;;peci:tl t_rade courses., for _the 
two main bmnches of the in,lust,,:y, viz. (l} spmnmg and (2} weavmg. 
It is ec,sicr to arrange for the training of weavers as it costs less by way 
of first c•pital expenditure ""·'l wcurring costs, and as .the trade le.nds 
itself easily to teaching. The job of we,ving: even of plam w~av~, 
is by no means an ea;;y task and when comphcatecl cl~signs, fil;Uslling, 
MO-V B~ Na.l8-7a 
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colouring and more than one shuttles are userl, it b~comes more ilifficult 
still. To obtain the best results a very careful nmmpulatwn of ~he loom 
is absolutely necessary as ~he loom is a complicated mechamsm. If 
the weaver is careless he w1ll prorluce not ·only faulty cloth, but may 
even damage the loom itself, thus involving great. loss to the m~nu~acturer. 
An average weaver is not expected to rem?v~ the. faults m h1s loom, 
this being the work of the loom tackler. But It IS obvious that the weaver 
should at least become aware that his loom has become faulty. Modern 
inventions have now reduced the possibilities of producing fnulty cloth, 
but even then it has been found th<.t the production of faultless cloth 
ultimately depends upon the skill and efficiency of the weaver even 
where automatic looms have been installed. 

6.17. It has therefore been generally accepted that both pre
liminary or pre-employment training and post-employment training 
or, training while in employment are essential to mill workers, espe
cially in the spinning and weaving sections to increase their efficiency 
and thereby their earning capacity. Facilities for post-employment 
training on a very small scale are available at Pare! at the Textile 
Technical School of the Social Service LeagJie, but they are quite 
inadequate, and more schools of this type are necessary in the 
various mill centres, not only in Bombay City but also at Ahmeda
bad and Sholapur. In the spinning section of the industry a certain 
amount of preliminary training is given as the new recruit in that 
section is first admitted as a doffer-boy on a basic wage ranging 
between Rs. 18 to Rs. 22. It takes him at least 2 to 3 months to 
pick up this work. His next promotion is to the job of a tarwalla 
or a follower and then as a single-sider. An efficient single-sider is 
promoted as double-sider who in turn becomes an oiler and bander and 
then a doffer-jobber. In this manner the entrant has an opportunity 
of becoming an efficient spinning operative. Such opportunity is not 
however offered to a recruit in the weaving section. In the past, those 
desirous of becoming weavers were allowed to go into the loom-shed 
to learn the work on looms under the guidance of their relatives already 
employed as weavers. The system appears to have been discon
tinued for some time in most of the mills. To-day admission to the wea
ving department of a mill is possible if the new comer is qualified to do 

· ~he 'Yeaver'.s work. This has created a dearth of good weavers 
Ill, IDJlls _whw_h has had an adverse effect on the industry. To get 
over this difficulty ": f~w mills ha.ve arranged to give preliminary 
or pre-employment training to the intending weavers by admitting 
them first as helpers and then promot.ing them as weavers after 
they have made themselves sufficiently acquainted with the work 
o~ a weaver. The training imparted however is neither sy_tematic 

· With a regular syllabus nor is the standard to be attained for promo-
tion to the weaver's post definitelv laid dom\. The instructors are 

·.also insufficiently qualified for t;ade traininu. It is therefore nece
. ssary to introdu<:" facilities for pre-employ~ent trainin" first in 
· t~te weavmg s~ctJon as early as possible, as it will prove"' beneficial 
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not_ onl_Y to the work_ers themselves, but wil! also benefit the industry 
as ~t Will enable the mdust.ry. to obtalfi more efficiMt and properly 
tramed workers, thus avmdtng wastage of material and increasing 
the efficiency in the mil!s. 

6. 18. We have discussed with the Millowners in Ahmedabad both 
individ,ually_ and with a committee of their Association, the question 
of the startmg of such schools. They appeared to be convinced 
that the provision of such pre-employment training would greatly 
assist the industry. Some of them went so far as to say that when 
provision of this type has been made for training an adequate number 
of workers, no person who did not possess a certificate of being a 
skilled operative should be recruited to the textile industry. The 
number of schools to provide pre-employment training for the textile 
industry will be quite large as it is computed that on an average !5000 
new-comers per annum are drafted to the textile mills in the province. 
It is evident that several schools for pre-employment training in 
different centres will be required. We recommend that a beginning 
should be made by starting at least three schools of this type at Bombay, · 
Ahmedabad and Sholapur respectively. The distribution of the time 
should be on the basis of 50% in the school and 50% in the industry 
as in the case of the Engineering Trades. In order that 
the machines or plant on which the trainees will work in the factories 
may not be kept idle while the trainee is at school and in order that 
the school may also run continuously without break the trainees should 
be divided into two batches, one batch attending the school and the 
other attending the factory. Detailed arrangements regarding alloca
tion of time between the school and the industry and other matters, 
will, we believe, be looked after by the .Joint Director of Technical 
Education .and Educational Officers. It has been suggested that 
provision should also be made for hostels for the trainees as the 
hostel life would be more cout!ucive to the formation of good habits 
both as regards study and social behaviours and that such hostels 
should also be utilised for persons who come to the industry for 
vacation or college apprenticeship so that the contact of trade appren
tice and the college apprentice would be mutuslly beneficial, the college 
apprentice learning something of prac.tical side from the trade 
apprentice and the trade apprentice learning something of the under
lying scientific principles regarding trade practice. 

6 .19. From the statement regarding the location of institutions 
in the Province (vult Table No. 12) it will be seen that we have , 
recommended the establishment of industrial training workshops tit 
certain centres such as Sarat, Po)n~ ant! Sholapur. The workshops 
of this type for the training of industrial wor_kers are found to e_xist in 
large numbers on the continent. The dur~tton of th_e courses _m _the 
workshop is of four yet~rs and terminates With a pra?t1?al ex~mmatton. 
Such workshops have found favour in Euro:pe as ~t _Is r~hsed that 
the planning and supervision of trade apprenttce trammg ddfer greatly 
from firm to firm. The first two years of the course in such workshops 
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are generally spent in · special workshops· which opem~e quite 
independently of the main workshops and in whiCh the . tramees are 
responsible under supervision for their ·own stores, supphes _etc. At 
the end of this period they are regarded as capable of productive work 
iu the main shops where they spend the se?ond penod of t\yo ye~rs. 
Throughout the course of training the apprentwcs keep a diary mcl~Uing 
drawings of the work carried out. During the early part of the course 
their books are inspected by the foreman instructor once a week 
and marks are entered according to the quality of the work done. The 
note-book thus forms a complete record of the boy's practical training. 
The programme of practical training is usually divided into three sec
tions. The apprenticeship commences with a probationary period of four 
months, the object being to introduce the trainees to fundamental 
operations and to develop ability in the use of hand-tools. By insisting 
on high quality workmanship above all else an effort is made to give 
the ·trainees pride and pleasure in craftsmanship. The work done in 
the first six months is usually unproductive and is much the same for 
all apprentices regardless of the trade they are to adopt. During the 
succeeding It years they follow a course appropriate to thoir intended 
trade and become acquainted with all the rebtive operations whether 
carried out by hand or by machine .. For this purpose the apprentice 
workshop is equipped with sufficient modem machines of high quality. 
The work now takes on a semi-productive form and involves the 
manufacture of limited number of small parts ordered by the main 
shops although quality in preference to speed i" still insisted upon. 
The third stage of the training is a factory course lasting two years 
during which the apprentice works at his tmde in variou; workshop 
departments in much the same way as is usual in England. Finally 
the apprentice. returns to the special workshop for about two months 
during which he must design and construct his exhibit for the 
journe:r.man'& examination. Having passed through, he becomes 
eligible for employment at 19-20 years ofage as a fttll-f!edged journeyman. 

6. 20. The Post War Planning Committee of the Institution of 
Electrical Engineers in their report ("Education and Training for 
Engineers, 1943.") have advocated the adoption of such a scheme 
in England in order to raise the status of craft employment and in their 
opinion its adoption would· bring immense benefit to the industry in 
~hat country. 

6.21. The Department of Labour, Government of India, had 
appointed. a standing Committee to report on cmft training and the 
recommendations of the Committee which met in 1945, are available. 
The Committee has recommended the establishment of a training 
centre on very much the same lines as described above. In order to 
secure co-operation from the. industry they have suggested that 33} 
per cent. of the candidates to be admitted to the training centres should 
be from amongst the applicants who are sons or near relatives of 
employees of firms participa~ing in the scheme and that the remaining 
66-2j3rd per-cent. of vacanCies should be filled up by open competition. 
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The employers who participate in the scheme will have the advantage 
of obbaining workmen who will have been trained partly at the expense 
of Government. In return the employer will be required to provide 
apprenticeship training not only for those candidates who were admitted 
to the Government training centre at his recommendation but also to 

. an equal number of other candidates who have satisfactorily completed 
their training at a Government training centre. Thus states the 
standing Committee's report, "Arrangements would automatically 
be provided for the factory apprenticeship training of 2f3rds of the 
candidates passing out from Government Training Centres and for 
the remainng l/3rd of the candidates Regional Committees will 
make necessary arrangements in other factories with the help of the 
employers' association." The Standing Committee envisages a scheme 
whereby it will be possible ult.imately to have a co-operative system 
of training fully developed throughout the country. The recommenda
tions of the Standing Committee, if accepted by the industry, will no 
doubt pave the way towarcls full co-operation which the Standing 

· Committee had as its goal, and we hope that the industry will come 
forward and offer co-operation for the successful working of the 
scheme. 

6. 22. The Industrial workshops which we have recommended to 
be established at Poona, Sholapur, etc., should be worked on the lines 
indica ted above, 
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CHAPTER Vll. 

PART-Til\IE EDUCATION. 

, 7 .1. The schools we have deocribed so far are intended for pupils who 
have not yet entered employment and are only preparing themselves ~or . 
their future careers which they may have demded upon .. The prov~swn 
of such·schools is, however, not sufficient to meet the reqmrem~nts e1ther 
from the points of view of the personnel ~mgaged in the indust_ry or the 
employers. To limit provision of educa~wn to full-tm1e studJCs m the 
pre-employment stage implies that expenence m an mdustrml workshop 
or factory will give all the further training needed when a person enters It 
after completing his formal education. It will be seen frmu th~ general 
plan of education envisaged by us tha~ youngyersons Will enter mdu~try 
at various age levels and after completwn of difierent stages of educatwn. 
From the point of view of such persons and particularly of those who are 
ambitious of promotion either within the grade in which they start work 
or to a higher grade, provision of part-time education is a great necessity. 
A skilled worker is all the better for understanding the principles underly
ing practice and a young man aiming at promotion must necessarily gain 
further knowledge to achieve his ambition. 

7 .2. Part-time education has not developed in this country to the 
same extent as it has in other industrially advanced countries. In those 
countries provision is made for part-time education which may be 
imparted either in part-time evening classes or in part-time day classes. 
In the former the youth usually gives up his own time to attendance at 
school after the end of the day's work. In the latter case he can only 
attend if he is released from his work for the purpose. In Great Britain the 
great bulk of part-time attendance is in the evening. though the number 
of employers who are willing to allow" time off " during the day is 
slowly increasing. In at least one European country the whole of the 
part-time instruction is provided before 6 p. m. and employers are under 
a legal obligation to release their apprentices for attendance at school 
for not less than eight hours a week for at least two years, during their 
employment, although in many instances they are being released for as 
many as four years. 

7 .3. One of the features peculiar to the English umngement is volun
tary attendance. There is neither compulsion on the student• to 
attend nor on th~ employer to send his young recruits for instruction. 
This is stated to be both a strength and weakness of the system. Only 
few y~ung pers_ons poscessing the g1·it ~nd antbition are attracted by the 
part-time e_ve~ng cl~sses and fewer still stay on for the full period of the 
course. This IS considered to be a method of selecting the best by a 
process of surviVal of the fittest. On the other hand the system as Sir 
Michael Sadler put it, "fails to touch the idler or the less strenuous." 
The proportion of wastage in part-time evening education in Enrrland is 
stated to be quite serious. Nevertheless the statistics for further" educa-
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tion in England show that over 90 per cent. of those attending some 
form of further educ><tion, do so at night classes. The general opinion 
with regard to part-time edcuation in England is now veering round to 
replacement of the voluntary system by a compulsory one. The reasons 
given are that(!) attendance at evening classes is spas:nodic, (2) the 
students who register an enthusiasm gradually drop of! resultin" 
in great wastage, and (3) the strain of attend&nce of three night~ 
in the week for 2} or 3 hours per week is detrimental to the health of the 
student and those who show the grit to continue to the final stage are 
almost only those endowed with extra-ordinary good health and ability. 

7. 4. In the Bombay Province there is provision for part-time 
educ&tion which is imparted either during the day by part'time release 
by the employers or in the evening where the apprentices and workers 
obtain part-time education mostly during their leisure hours. The 
part-time day education is g;ven in the Victoria Jubilee Technical 
Institute on Saturday mornings to apprentices and industrial workers 
who are released from their work by the employers, the "time off" 
being paid for in most cases on receiving a satisfactory attendance and 
progress report from the Principal of the Institution. Arrangement 
for the classes was made at the request of the employers, particularly 
the two railway companies, the Bombay Mill-owners Associatio:'l., and the 
Port Trust. The Institute is at present running the following courses : 

1. Mechanical Engineering-duration two years. 

2. Textile Manufacture-weaving-duration two years. 
3. Textile Manufacture-spinning-duration two years. 
4. Wireman's Course-duration six months. 
5. Electricians-duration one year. 
6. Radio Servicing-duration one year. 

There were 557 students attending the classes mentioned above during 
1946-47. Recently on account of the reduction in the working hours 
in the textile mills, the school run by the Social Service League at Pare!, 
has also started classes during the <hy for textile workers. The workers, 
however, attend the classes exclusively during their leisure time. 
Experience gained with the rurming of the classes at the Victoria .T ubilee 
Technical Institute has shown that considerable benefit is derived from 
concurrent workshop elrperience and theoretical training. In the 
engineering and textile industry the empl~yers are, as a result of such 
training facilities, able to get good practwal men who have had also 
the benefit of theoretical instruction, for employment in the foreman 
and the junior supervisory grades .. Quite _a. !lumber ~f persons who 
received t.heir practical and theoretical trammg 1n this way are also 
running their own slllltll workshops or businesses. 

7. 5. This should not however be taken to mean that the content of 
education in the courses referred to above or its duration is adequate. 
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The pai:t-time education given in othe~· ~ouutries extends to about n.ine 
hours per week and it IS stated that a .dihgent student r?aches a ~t:mdor\'1, 
in his subjects of study, approximutmg to rrbout the mtermecbate level 
for· the p:lsci d<:-gree in engineering .. 'ro reuch snc~ a standard the 
duration of the courses would necessanly have to be Increased and as 
these classes are mainly intended for persons who are released from 
emplovrnent by their firms, it would raise th? c.[uestion of additional 
time otf. A number of other questions would anse tf the present duratiOn 
of the course is raised. For example whether the concession should 
be given irrespective of merit to all or only to those who show t.hat they 
are worthy of it. Should wages be paid for the time of attendance at 
the school; should students re)c,"ed for one or two half days a week be 
expected to give up some of their own time for the evening attendance ! 
\\' e are of opinion. that in general on\ y those students should he granted 
the privilege of time off with pay who have shown by their industry 
and ability in their work th>tt they are worthy of assistance and encourage
ment. That the "time oft'" allowed to them sh01tld normally be two 
half days a week, that the full time required for training should be 1narle 
up by the apprentices being required to give up from their own leisure- . 
time once a week, a lllinimum of two hours for attendance at the evening 
class. The continuance of the privilege should be always condition~ 
on the apprentice giving satisfaction both in his work in the factory 
and in his studies. The apprentices or workers should be paid for their 
attendance at the Technical Institute Juring the day. 

7. 6. Government Apprentice Scheme comprising the acceptance 
of young men for being apprenticed to industrial establishments for 
a period of 3 to 4 years according to the nature of skilled work or 
industrial trades for which they are apprenticed, was introduced by 
the Government of Bombay in the year 1935, with two objectives: 
(1) to provide industry with young persons of education as skilled 
workers ; and (2) to reduce the middle--<llass unemployment. The 
scheme has been operating in the Victoria Jubilee Technical Institute, 
Bombay and the R C. Technical Institute, Alunedabad. Throughout 
the period of apprenticeship, attendance at the evening technical 
classes for the study of technical subjects related to the industrial trade 
is compulsory. The aim is to turn out skilled workers bavin" the benefit 
of practical training as well as theoretical instruetion related to their 
trades. TI,Ie e"l'erience gained during the l>tst 14 years has shown 
that a. comparatively few of them remain ultimately in the ranks of 
the ~ktl~ed wori<e~s, the majority being selected for the positions of 
the ]Umor superVJsory stafL The number of apprentices admitted 
annua!Iy dependS upon the vacancies. available in the industrial 
establishments co-opCJ;ating with the scheme in Bombay and in 
~edahad and these usually state individually the number that is 
likely to be a~sorh:d in their own establishments after co~pletion 
of the apprentiCeship. The subjects offered and the duration of 
apprentiCeship for them are given below : 
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Subjects of Training. Dumtion of 
Appreutic<'A"hip. 

1. 1\Icehanical En~inecring Trades 4 Years. 
2. Electrical Engineering Trades 3 Years. 
a. Spinning (Cotton) 3 Years. 
4. Weaving (Cotton) 3 Years. 
5. Dyeing and Bleaching 3 Years. 
6. Typography 5 Years. 

Each of the above courses except typography can be extended by one 
year for higher training. Candidates for admission must have completed 
the pre-matriculate class. The admission is by selection at an inter
view and each selected candidate is required to sign ·a bond agreeing 
to serve as an apprentice in the establishment fixed by the Joint 
Directorate of Technical Education whose department is responsible 
for the administration oft he scheme. The Joint Director is assisted by an 
Advisory Committee in such matters as (I) selection of boys for training, 
(2) training apprentices in factories. (3) types and duration of courses 
of training and syllabuses in the evening classes, and (4) absorption of 
trained apprentices in the various industrial establishments. 

7. 7. The employers have generally agreed to give time otf to the 
apprentices durillj!; the first year of the apprenticeship on the Jays 
on which they have to attend the evening technical classes. No 
concession is given in subsequent years, when the apprentices attend 
the evening classes during their leisure-time. The number of students 
attending the Government Apprentice classes in the various sections 
at Bombay and Ahmedabad during the year 1946-47 are given below:-

Bombay. Ahmedabad. 

1. Mechanical Engineering 137 25 
2. Electrical Engineering 36 7 
3. Spinning 46 57 
4. Weaving 75 56 
5. Dyeing and Bleaching 60 34 
6. Typography 18 

Total No. ·or Apprentices in G. A. Scheme. 372 li9 

7. Marine Engineering for Ex-Dufferin 33 

Cadets. 
Total: 405 

7 .8. Experience, where both the part-time day and part-time 
evening classes are being run, viz., at the. Victoria Jubil-;e Tech
nical Institute, has shown that generally speakmg the apprentiCes who 
attend evening classes show greater keenness and ultimately attain a 
higher standard than those who attend the Saturday apprentice classes. 
The higher standard attained is the result of longer duration of trai
ning, i.e. 3-4 years for the evening attendance as agai?"~ tw~ years f~r 
the Saturday apprentice classes. The standard of admissiOn IS approJQ-
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mately the same. The greater keenness is an une":pecte<l and plea
sant surprise as the apprentices who attend the evenmg classes do so 
after a full day's work in the industrial establishment.• wherea~ the 
Saturday Apprentices are fresh when they a~ten~ their cl~ss~s m t~e 
morning. There may be some element contr1bntmg to th1s !actor 111 

the fact that the selection for the Govermnent Apprentice~hip Scheme 
is made by selection committees consisting of both teachers and 
industrialists whereas the selection for Saturday Apprentices is done 
by the individual employers. This fact is an argument in favour of 
our recommendation for the establishment of a machinery for voca
tiona] guidance and selection which we have made in Chapter X. 

7. 9. As stated above the general opinion is tending towards 
provision of most of part-time education during the day when the mind 
of the apprentice is more fresh and receptive. We agree with this 
view. There are however circumstances in which evening atten
dance is appropriate. As we have stated earlier even with the 
provision of the part-time day education which may be given during 
the working time of the apprentice with arrangement for paid " time 
off" additional arrangement for evening classes which the apprentice 
will attend during his own leisure-time will have to be made. There 
are also in larger towns of India, large number of persons working 
in work-shops on their own account who might find difficulties in 
giving up much of their working time to attendance at day-classes. 
We would however recommend that part-time instruction given 
during the evening sessions may as far as possible be provided during 
the day, with paid "time off". 

7 .10. We do not contemplate that part-time education should 
be carried on in buildings of their own, but the classes may be held 
as is done in European countries, as well as in this province for the 
last 14 years, in the same premises where full-time education is 
imparted, full use being made of the equipment and accommodation 
of the full-time institutions. We are aware that difficulties occa
sionally arise if two sets of students have to use at different times 
the same laboratories, work·shops and drawing offices. Such diffi
culties ·can usually be readily overcome by having one principal 
for both the types of classes at one and the same institution. In 
the Bombay Province experience has shown that part-time education 
can be imparted successfully by taking full advantage of buildings, 
eqmpment and th.e staff of existing institutions, the latter being often 
supplemented WJth advantage by persons drawn from the industry 
who, _thou~h .not expe~ienced teachers, are able to make up what they 
lack m skill m teachmg by the realistic atmosphere they bring 
to the class-room. 

7 .11. In in~ustrially advanced countries a very large number 
of persons ~oldmg ~esponsible ~ositions in the industry have obtained 
~ost of thmr techrucal educatwn by attendance at part-time even
mg or day classe~. In a co1~ntry like India where people are unable 
to pursue techmcal educatwn on account of financial stringency, 
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there is all the more ·reason why ·!ldequate facilities for part-time 
education of both the types should be provided. Arrangement should 
also be made for a countrywide recognised system of examination and 
certification for persons undergoing part-time education, in order to 
make part-time technical education popular throughout the country. 
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CHAPTER VIIJ. 

THE TRAINING, RECRUITMENT AND CONDITIONS 
OF SERVICE OF TEACHERS. 

·s. I. Teachers are the backbone for the success of any educational 
reform and many educational schemes have failed· in the past on account 
of lack of teachers of the right type. To carry out the extended 
programme which has been outlined by us it will be obvious that the 
greatest possible care will have to be exercised in the recruitment and 
training of staff. The scope of work of a teacher in technical institutions 
however is such that it is difficult to standardise met.hods of training and 
recruitment. 

8. 2. The training colleges have throughout their existence devoted 
their attention to training teachers for work in schools which provide 
either general education only or education with a bias towards basic crafts. 
There is at present no arrangement for impMting tr.tining to teachers in 
vocational schools and institutions either before recrnitment or after 
entering the profession on lines similar to the B. T. or T. D. courses for 
teachers in secondary schools. We think that such training is of equal 
value to teachers in vocational schools and arrangements should be 
made for imparting it. 

8.3. Training of vocational school teachers has been insisted upon 
in Gern;any perhaps earlier than anywhere else*. It is stated that up to 
1929 three thousand trade teachers were trained in vocational pedago
gical institutes at Berlin, Cologne and Frankfurt in connection with the 
University and Commercial :High Schools. Of these 1~00 had taken 
courses in technica.l schools of all kinds, 1200 were ele;nentary school 
teachers, 200 University ·.nen and 200 were master craftsmen. The 
importance of training teachers for technical institutes was so well rea
lised that even during the war, extensions to the existing vocational 
pedagogical institutes took place and the number of students at these 
institutes increa••rl during the war. · 

8 .4. In England in 1936 Nottingham University College inaugurated 
a full time one year post gmduate course, for the training of technical 
tea?hers on l.ines similar to the course for secondary teachers' diploma. 
This cour.se mcluded school practice as "·ell as lectures on the principles 
?f educatiOn and ~ethod. The student was required to be a graduate 
m some .technolo~Ical br~nch such as commerce, textiles, or engineering. 
Industnal expenence priOr to entry was not insisted upon but the 
stud~ut was urged to . obtain such experience before accepting an 
a~pomtment m a tech.mcal college. Teaching practice was arranged for 
1o weeks, three of whwh were to be spent in ordinary academic schools. 

*Vocational Trnining in Germnn.r by Helmut Von Rauschcnplnt.. 'J'his is one of a scrios 
ofpn~phlcts by~~ hody known ns Germ~m Educational ReconstT·uction founded in En<>'
land m l!H3, · ~ 
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8.5. During 1939 the Regional Advisory .Council for technical and 
other fonns of further education for Ma.nchester and District had decided 
to run an experimental course for part-time tea~hers in their area. · But 
the out-break of war c:tusrd the postponenient of the schence. It was 
however revised in l9t5 in response to the plan of the i\iinistrv ·of 
Education to ... ,eet the need of the enormous shortage of t~acl'crs e~-pec
tecl ;tt the en<l of the war. A full account of the working of this· scheme is 
given iu "The Training ()f Teclmical Teachers, " by A. J, .Jenkinson, 
published 1 .,. the Association of Technical Institutions, Engl&nd. 

8. 6. The chief problem in the train in I! of techn.ieal teachers is the 
<lifficulty of attracting the right kind of candirlates in sufficient numbers. 
In the first plaee for most of the posts in technical colleges, goc,d industri
al experience is a qualification of the utmost importance. If therefore 
training in teaching is to be given to a prospective teacher it must be 
given either before ohtaiPin!! industrial experience or aftrr. If a 
technically trained pers·on elects to talce his training before enterin'g 
the industry. he has no assurancethat an appointment. in a technical 
college will be ultimately a vailablc .. Such a person on entering 
industry may fu1d the prospects in the inrlustry . good and 
congenial and may not be tempted to enter the teaching profession 
with the result that the teaching profession would not attract the 
better type of graduate unless he finds an educational career sufficiently 
attractive. This <msatisfactory state of affairs is intensified by the 
nature of the varierl demand in the technical teaching profession. The 
number of teaching posts in the field of technical education are and will 
remain quite limited, and very oftel'. for the various appointments, 
specialists in some branch of technology may be required. Thus in 
electrical engineering there may be a post for an electrical engineer 
with experience in radio comm<mieation, or another \vith experience 
in power distribution; in mechanical engineering a person ma. y be requited 
who is a specialist in heat engines and thermodynamics or in ·applied 
mechanics, or a perRon with experience in drawing office. It will thus 
be seen that the chance that a teacher posses,ing theTight type of techni
cal training, with experience in just the special branch and who 
has also undergone the teacher training coill'se, will be available,is very 
small. The case of the teacher serving in a technical institute has also 
to be considered. It is unlikely that he wiil go in for training in teaching 
at his own expense, foregoing his salary for the period of training. We 
are however of tiw opir;ion that candidates from both the categories 
should be encoUl'aged to take trainiag coUl'ses by provision of adequate 
stipends for the fresh candidates by Government and full salary for the 
teachers undergoing snDh training. The expenditure incuned br the 
techni0al institutes in this behalf should be admissible for gmnts-irl·aid. 

8. 7. We do not think it neces"uy to provide long term training 
for teachers in charge of technical subjects. As the number of teachers 
and prospective teachers u~dergoing trrjning ~vill b~ sn~all, for r.c.me ti~ne 
to come, at any rate, it rs probable that a smgle mstrt.ute of t.hc kmd 
we have in mind would meet the need for some years to come. 
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8. 8. A vocational teacher like the academic teacher must have 
pedagogic knowledge and skill. He mu~~ be ~hie to hand~e a class a.nd 
interest his pupils. He must be fa;m~har with the orchnary rou.ti.ne 
of the school. During the period of training he should have opportumties 
of visiting works in a small party ~nd should have by su~h contacts as 
well as by reading books and att~nding le?tures o.n th~ subJe_ct, ~ general 
idea of the organization of the mdustry mto whiCh his pupils will enter. 
'V e recommend that Government should make arrangements for running 
short term courses in Bombay preferably in collaboration with the 
Victoria Jubilee Technical Institute. The location is suggested on account 
of the facility that the Inatitute can afford for teaching_ practice both 
in the class-room and in the workshops, as well as the existence of three 
technical high schools in Bombay and the facility for visits to industrial 
establishments. The curriculum of the course may include, (1) general 
principles of education, (2) educational psychology, (3) class manngement, 
(4) general methods and teaching problems in technical institutions, 
(5) metho.ds of teaching applied to speDial subjects, (6) conducted visit.s 
to industrial establishments and technical institutions, and (7) general 
administration of a technical institution. The duration of the course 
should ordinarily be of not more than one term concurrent with the 
term of the Institute. 

8. 9. Whereas the above arrangement would to some extent meet 
the training facilities for full-time teachers it would be advisable to 
afford additional facilities for training for full-time teachers who for 
administrative reasons cannot be spared during term time and for part
time teachers who will be required in gre,.ter numbers in future to 
participate in part-time instruction. We recommend that short courses 
for both full and part-time teachers should be arranged for by 
Government in co-operation with a local Institution. These courses 
should consist of, (1) a series of lectures on topics of general educational 
interest, (2) a series of talks bearing on the theory or practice of teaching 
a particular branch of technology, (3) discussion on class-room manage
ment and teaching methods, and (4) discussions relating to school 
administration. The course should preferably be confined to a definite 
branch of technical education. It should be of 10 to 15 days duration 
and should be offered preferably during vacation. There should be also 
opportunities for social contacts through. organised excursions, sporting 
events, etc. The expense of attending the course should. we recommend, 
be shared by the Government, the institution and the teacher. For 
the suceess of the short courses we think it necessarv that a pand should 
be formed of suitable and experienced lecturerR who have shown them
selves. able to. deal with ~ifferent aspects of the problem of teaching 
techmcal subJects from whiCh persons can be drawn for organising these 
courses. 

8. 10. The rninim';lm qualification for a teacher in charge of teaching 
the theory of techmcal subJects m any technical high school o~ 
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· industrial and trade school should be an approved diploma in cn"ineerin<> 
technology or accepted equivalent qualifications for the work ~ntrusted 
to him. 

8 .11. The post of the Head of a technical high school which 
provides substantial portion of general education need not necessarily 
be filled by persons with technical qualifications. But where the Head 
of the institution happens to be a non-technical person there should 
b? place~ _under him a tec~nical sup?rintendent holding a sufficiently 
h1gh pos1t10n. These techmcal supermtendents should be responsible 
for the general organisation and supervision of the technical institution, 
under the general direction and control of the Head. As regards· the 
other types of institutions such as the Junior Technical School, the 
Senior Technical School, the Industrial School and the Trade School, 
the Head should be a person with technical qualifications and suitable 
industrial experience. 

8.12. In the interest of the success of the various vocational and 
technical institutions which we are recommending to· the Government, 
it is essential that the Heads of these institutions be appointed with 
due care and thought and it should be seen that the persons thus 
appointed possess the necessary qualifications and enthusiasm, for 
the execution of the work entrusted to their care. The minimum 
educational qualification should be a good diploma or degree and we 
would like to make it clear that there should be no insistence on a 
candidate holding a degree when a person with a good diploma and 
adequate industrial experience and ability is available. If technical 
education of a non-university type is to succeed in this country, the 
place of university degree as one method, but not the only method of 
qualifying an engineer or a technologist either for employment in industry 
or in the teaching profession, must' be appreciated. · 

TRADE L.'<:STRUCTORS. 

8 .13. A technical trade instructor should be, (1) a practical man 
thoroughly familiar with up-to-date workshop practice, (2) conversant 
with the elementary theory connected with his trade,· and (3) able 
to impart his knowledge. Experience in connection with the Technical 
Training Scheme of the Government of India showed that the -hove 
type of instructor was not easily available in India. About 2300 
instructors were employed with the Technical Training Schemr but 
only a few of them were regarded as really suitable. In any scheme of 
technical training there is obviously a need for trade instructors .and 
since persons who are good craftsmen are not necessarily good 
instructors it is necessary to make arrangements for their training. 
The Advisory Committee on Technical Training, Department of Labour, 
Government of India, in their report (1944-45) have estimated 
that at least 2500 instructors would be required for the country in 
the post war period. They have recommended the setting up of a 
training centre for trade teachers with a capacity of 256 seats. , The 
Committee estimated that the required nnmber of instrnctors C()uld 
be trained in the centre in a period of five years, the centre proViding 
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also training for new instructors for replacement. The Committee 
also recommended refresher courses to ensure that instructors are 
always up-to-date and conversant with the latest methods of 
production and teaching. They have recommended that every three 
years all instructors should attend a refresher course of about two 
months duration. 

8 .14. The duration of the course for trade instructors shoul~. be 
of five and a half months with 48 working hours a week. The trammg 
should provide in addition to craft training, instruc~ion in _drawing, 
theory pertaining to particular trades, methods of IUStructlllg and 
language. On an average half the training time shoul~ be sp~n.t in 
class-room instruction and half in the work-shop and practtcal tralllmg. 
The Committee has worked out the capital and recurring costs and 
the full details regarcling these are given in the Appendices of their 
report. The cost as worked out by them is given below:-

(I) Capital Expenditure 
(2) Recurring Expenditure per annum 

Total 

Rs. 
7,81,102 
2,05,035 

9,86,137 

8 .15. It would be seen from above that the number of trade 
instructors required in the technical institutions would not justify 
the establishment of a provincial training centre for trade instructors. 
We recommend that the trade instructors required for technical 
institutions in this Province may receive their training by arrangement 
with the Labour Department in a training Centre which has now been 
established at Koni, Bilaspur by the Goverrunent of India. It would 
be possible however to arrange for short courses of instruction for the 
benefit of trade instructors and we recommend that a training centre 
sh-ould be established from time to time at larger engineering colleges 
for imparting the necessary training to the trade instructors. 

8 .16. It is very essential that both the technical teacher and trade 
instructor should refresh their knowledge by actual works experience 
periodically. We recommend that the technical teachers and trade 
instructors should be deputed to works for experience for three months 
every four years. This recommendation can be implemented only by 
co-operation with industry as some system of remuneration for the 
teachers so deputed will have to be worked out in consultation with 
industry. 

8.17. With the expansion of part-time education which is 
envisaged in our report it would be necessary to recruit a larcre number 
of Pru;t·time t~chers from the industry for the part-tim: day or 

. part-tlllle evemng courses. The present experience in this matter shows 
that the industrial establishments are not very willing to allow their 
employees to participate in such part-time instruction and the 

:remuneration offered also is not quite adequate to attract the b~tter type 
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of persons from industry for part-time work. The co-operation of the 
industry would be necessary in this matter in respect of releasing the 
better type of persons from their establishments and Government and 
educational institutions shall have to make the remuneration for such 
work more attractive. In addition to the efforts made by the technical 
associations of the institutes, there seems to be a need for arranging 
special courses of lectures by persons engaged in industry with a view 
to acquainting the pupils with the latest developments in industrial 
practice and technique. 

8.18. We have stated above our views regarding the mllllmum 
qualifications of teachers in technical institutions. We would however 
like to emphasise that we attach very great importance to a teacher 
having requisite industrial experience and this for a teacher should not 
ordinarily be less than three years and for a trade instructor not less 
than five years. The existing maximum and minimum scales of pay 
for teachers and other staff in the institutions under the Board of Technical 
and Industrial Training, Bombay Province, are given in Table 
No. 13 and our recommendations regarding scales of pay for teachers 
and instructors and other staff for places outside Bombay City are given 
in Table No. 14. 

8.19. In order to attract candidates with higher qualifications than 
the minimum laid down e.g. degree holders in engineering and technology 
to take up teaching profession, we recommend that such candidates 
may be given advanced increments, not exceeding four, in the prescribed 
scales for the senior grade teachers of technical subjects. 

·8.20. We recommend that the candidates who have obtained. 
certificates from the Training Classes proposed by us in paragraph 8. 8 
above should be given two advanced increments in the respective scales 
of pay. 

8.21. We recommend that recommendations Nos. 61, 69, 70, 72, 
7 4 and 75 of the Ghate-Parulekar Report as accepted by the Government 
should be made applicable, with suitable modifications, to the Technical 
High Schools and Institutions. 

8.22. In large size technical institutions where it is necessary to have 
more than two senior grade teachers in a particular department, one 
of them may be considered as the Head of the Department and an allow
ance ranging between Rs. 10/- toRs. 25/- may be attached to that post. 

8. 23. We recommend that the rules of Provident Fund applicable 
to the Secondary Teachers should also be made applicable to the staff 
of the Technical High Schools and Institutions. 

xo-v Bk. Na lS--84 
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. TABLE 1:3 

Scales of pay of Staff in the Institutions under the Board of Technicai 
and I rulustrial Training 

l'O-t·· 

TMcl!ing Staff. 

Head of Institution 
Assistant 
Assistant 
Assistant 
Assistant 
Assistant 
Assistant· 
Assistant· 
Assistant 
Laboratory Assistant 

Foreman 
Machinist 
Turner 
Fitter 
Blacksmith 
Pattern-maker 
Moulder 

Workshop Staff. 

Other Workshop Staff. 

Engine Driver 
Electrician 
Wireman 
Oilman 
Coolies and Hammals 

Clerical Establishment. 

Head Clerk 
Cashier 
Clerks 
Clerks 
Peon 
WatchmaA 

Minimum 

Rs. 

150-5-200 
75-5-140· 
70-3-130 
60-3~90 
60-3-75 
75-5-120 
70--5--130 
65-5--110 
60--3-108 
60--3--75 

60-3-75 
60--2--80 
45--2--60 
55-5-75 
45--~5 
35-2-45 
40--2--50 . 

45-3-60 
60--3-90 
30--2--50 
25--1-40 
25--1-40 

50-3~98 

35-2-80 
35-2-80 
35--2--80 
20--1-35 
20--1-35 

1\L'lx:imum 

Rs .. 

300-25~500 
130--10-200 
90--5-190 

100--5--150 
75--5-'-150 
75--5--150 
75-5-150 
75-5--150 
75-5-150 
75-5-150 

75-5-125 
60-3-108 
60--3-108 
60-3-108. 
60-3-108 
60-3-108 
60-3-108 

60--3-75" 
60-3-1o8· 
60--.3-90 
40_:_2--72 
40-'2-72 

80-5-160 
80-5-160 
50--3-98 
35-2--80 
20-1-35 
20--1-35 
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TABLE 14. 

Recommended Scales of Pay for Places outside Bombay City for 
Technical II igh Schools. 

· I. Head of the Institution Rs. 220-15~00, E.B.-20-550, 
E.B.-25-650. 

2. Technical Superintendent of Rs. 200-10-300, E.B.~l5-420. 
Technical High School. 

3. Teachers for Technical Subjects. 
(Senior Grade). (Victoria 
Jubilee Technical Institute or 
Poona Engineering College 
Diploma). 

4. Teachers for Technical Subjects. 
(Junior Grade). (Diploma of 
Institutions under B. T. I. T.). 

5. Foreman or Head Mechanic. 
(5 years works e>-"Perience and 
certificate · from recognized 
technical school). 

6. Trade Instructors ; (i\fecb >nics, 
Fitters, Turners, Smiths, 
Carpenters, Moulders, Elec
tricians, Plumbers etc., with 

five years works experience). 

7. W or k shop Assistants. 
(Assistants to Category 
above). 

6 

25% over and above the scale 
prescribed by Government 'for 
trained graduate teachers, viz., 
Rs. 80-5-130, E.B.-6-160 
-8-200. 

25% over and above the scale 
prescribed by Government for 
undergraduate secondary tea
chers, viz., Rs. 62-3-92, E.B. 
-4-140. 

Rs. 56-2-80, E.B.-4-120. 

Rs. 52-3-80, E.B.-5-110. 

Rs. 46-3-85. 

8. Craft Instructors at Arts and Rs. 46-3-85. 
Industries Centres. 

9. Storekeeper. (Matriculate) Rs. 50-4-90, E.B.-5-110. 

10. Hammals and Peons Rs. 30-1-50. 

(a) '!'he above scales are mofussil scales exclusive of allowances 
admissible under G. R., F. D. No. 6567 f33fiV dated 15th January, 
1948. We have recommended the above salary scales and allow
ances as provisional for a period of five years. The situation should 



be reviewed after five years. The scales recommended above are for 
Government Institutions and should serve as a model for private institu
tions as welL 

(b) The salary scale of the Superintendent of a Senior Technical 
School should be the same as the Technical Superintendent of a 
Technical lllgh School, viz., Rs. 200-10-300, E. B.-15-420. The 
same scale should also aFPlY to Heads of Industrial and Trade Schools. 

(c) The salary scales of teachers and other staff given under 
Technical High Schools are also recommended for similar staff in Senior 
Technical, Industrial and Trade Schools. 

(d) We recommend that the teachers of academic subjects in the 
Technical lllgh Schools should receive the same emoluments as 
recommended by Ghate-Parulekar Report and as accepted by 
Government. 
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CHAPTER IX. 

CO-OPERATION WITH INDUSTRY. 

9 .1. Replies to our questionnaire showed that perfect co-ordination 
between industrial establishments and technical institutions 
was a vital necessity for the development both of the industry and 
of technical education. The discussions we had with representatives 
of most of the important industries showed that a number of them 
were interested in a close co-operation between industry and edu
cation and stated that they would offer their co-operation in this 
respect. Some frankly stated tlut a change of outlook had taken 
place and that whereas formerly the industry was not particularly 
interested in technical education they were now willing and anxious 
to help its development. 

9. 2. We were however struck by a general ignorance of the 
facilities available and of the avenues by which education can be 
seemed. To give a specific instance, a number of teachers in secon
dary schools including principals and headmasters did not have 
sufficient knowledge about Government's Apprenticeship Scheme and 
this we attribute to a lack of effective publicity for technical educa
tion. We also came across industrialists who considered that the 
time spent in part-time education was a bmden upon rather than 
a benefit to the industr.t. 

9. 3. Industrial and technical education in this country .has 
suffered very greatly on account of lack of co-ordination between 
the education imparted in colleges and practical training imparted 
in works. In the Universities, as well as, in the technical institutes, 
courses of studies have, to a large extent, been modelled on the lines 
of those in western countries. But whereas in the western coun
tries there is a reasonably close co-ordination between technical insti
tutes and the industry, whereby industry provides a systematic 
practical training which is complementary to the theoretical instruc
tion at the institute, the same is not the case in India. ln western 
countries large industrial establishments encomage their employees 
to undergo further education on part-time basis and offer opportuni
ties for industrial experience to students who have either comple
ted a comse of technical education or who want to undergo a short 
course in an industrial establishment dming the vacation. The 
Metropolitan Vickers Ltd., for ~xample offer ~he fol~owing. di~erent 
types of comses for each of whwh an appropnate st1pend IS g1ven : 

1. Trade Apprentices and Probati_oner Trade App:enti?es. 
2. Probationary College ApprentiCe (for pre-Un~verS!ty train-

ing or Vacational apprenticeship.) . . 
3. College Apprentices for t.wo years Post-Graduate 'rrammg, 

· 4. Summer Vacation Apprentices, 
5. School Apprentices, 
6. Erection Engineer Trainees, and 
7. Assi•tant Foreman Trainees. 
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The Marconi ·wireless Telegraph Company offer apprenticeship 
and training courses in four groups : 

1. Craftsmen, 
2. Works Technical and Superivisory Staff. 
3. Technical Assistants, and 
4. Draftsmen, Designers and Estimators etc. 

with appropriate stipends and farilities for further education to 
those who wish to qualify further. Sir Arthur Flemming ~nd 
l\Ir. · K. R. Evans, both of the Ed.ucation Department of Metropolitan 
Vickers Ltd., have described in "Education. Schemes in Industry"* 
the general outline of such sehemes with speeial reference to the prac
tice followed in. the Metropolitan Vickers Company Limited. 

9.4. We would like to draw special attention. to the very valuable 
work which the Metropolitan. Vickers Company is doing for the 
benefit of teachers in the technical colleges apart from the facilities 
given for practical training in the various categories described above. 
Modern ir.dustry is characterised by rapidly changing methods of 
production. and the contin.uouo introduction of new materials. It is 
most desirable that those responsible for the technical training of young 
people in industry should be quickly responsive to these changes if 
their work is to bear the fullest fruit. It is now commonplace to 
say that our national future depends to an increasing extent on 
the quality of our industrial personnel. It is a responsibility of industry 
to provide opportunities for the principals and staff of technical insti
tutions to keep themselves abreast of current products and production 
methods. The l\Ieropolitan Vickers Engineering Company Limited, 
had organised summer schools in 1928 and in 1936 an.d in the spring 
of 1949 the next summer school will meet. At these schools the Com
pany's senior staff make available to those responsible for teaching 
engineering an.d allied subjects in. Universities and colleges the latest 
practice in design, the use of materials an.d methods of production. 
The comyany also invites periodically University and technical 
college lecturers to spend a vacation in the works, working in. the 
shops under conditions similar to those of graduate apprentices, at the 
same· time having opportunities to meet the senior staff and in parti
cular to those engaged in engineering design. Such summer schools 
are also conducted by other engineering firms. It will thus be seen· 
that in England co-operation between education. and industry for 
practical training has reached a level whereby the benefit of 
that co-operation is derived by every one from the craftsman to the 
professor in a .technical college. 

. 9. 5. In India, on the other hand, the co-ordination between 
mdustry and tec.hni~al ed.ucation is comparatively. very poor. In fact 
the only co-ordinatiOn IS that effected through the representatives . . 
Ed~ca.tion Schemes in Industry by Sir A. P. M. Flemming and Mr. E. R. Evana

Publiahed by A. T. I., 1945, Page 15. 



of industry on the governing boards and its ancillary bodies and through 
the heads of sucb technical institutes as seek contacts with industrialists 
and ~scertain their views regarding the requirements of industry on their 
own initiative. This lack of co-orclination results firstly in the courses 
followed in technical institutions being sometimes divorced from the 
actual requirements of the industr)' and secondly in creating a prejudice 
among the employers against the courses in the framing of which they 
have had no voice. It is true that intlustry has ·its representatives 
on the Board of Technical and Industrial Training who <tpprove all 
the syllabi of studieo and conroes of practical instructions, but we 
would nevertheless suggest that. the Boards of Studiee which in the 
first instanc~ draw up the syllabuses and courses of practical instruction 
should directly consult official associations of employers and industrialists 
and professional engineering and technological associations. For 
craftsman training courses the labour associations should also be 
consulted. 

9.6. We next come to the facilities available to candidates to obtain 
practical training in works on completion of their courses or during long 
vacations. Industrialists do not appear to look upon candidates 
desirous of obtaining such training with any great favour. They state 
that the. candidates do .not make proper use of their opportunities, 
show a marked disinclination to do certain kinds of work, are not 
amenable to factory discipline, and show no sense of responsibility 
in sticking to their period of apprenticeship when they get a slightly 
better chance elsewhere. There is no doubt some truth in this charge. 
Many candidates unfortunately do exhibit a surprising lack of responsi
bility during the period of their apprenticeship even when it is a paid 
apprenticeship. They soon tire of repeating any particular job, hanker 
after what they call interesting work and as soon as they come up against 
any difficulty either in their work or in their relation with their superiors 
want to leave the job at once. 

9. 7. To some extent the remedy lies in inculcating in these apprentices 
a stronger sense of discipline and responsibility, teaching them proper 
values and generally forming and developing character while they are 
still students. This is an additional argument for improving the quality 
of the teaching staff in all technical institutions. After all the aim of 
all education inclutling Technical and vocational educa.tion should be to 
prepare one for life and not merely for a living. 

9 .8. But while we admit the defects of the students we do not think 
that the employers are free from all blame. The irresponsibility of 
the students very often results from the lack of interest shown by the 
employers in their apprentices. Very few industries with the po~sible 
exception of railways and one or two larger concerns such as the Tata 
Iron and Steel Company <tnd the Bombay Electric Supply and Tram
ways Company Li~ted, _B_ombay, ha-:e made any a~tem'!'t to provide 
a systematic practwal tramn~g en the lin~s ofapprentlceship syst<Jms as 
they obtain in foreign countnes and certamly mdustry as a whole makes 
little or no attempt to provide the engineering students with any kind 



of systematic practical training. The course of practical training is 
often so completely unplanned that apprentices are allowed to move 
about the workshops picking up what useful information they. can. 
Students often complain that they are actually expressly forbidden 
to touch the plant and sometimes they are set to do work properly 
intended for unskilled labour. There have been instances where college 
apprentices have been asked continuously for long periods, to do work 
of shifting and stacking materials, removing rust and breaking scrap 
under the specio~s pretext that they are being given real practical 
training. No trained technician could be expected to endure such 
treatment indefinitely. We are happy to record that in our conversa
tion with industrialists and managers and executives of big works we 
have noticed a realisation in them that in the interest of the industry 
itself they must not only provide proper facilities to the pupils for 
obtaining practical training but must also ensure that those facilities 
are properly used. 

9. 9. lu the light of what has been stated above it is obvious that 
for practical training in works there should be a well arranged progra
mme for systematic courses of traicing inside the factory. The old 
fashioned policy ofleaving the boy to pick up what he can, how he can 
must be replaced by a systematically planned series of periods in 
different departments or sections of the works. There is such a variety 
in the requirements and methods of different industries that no general 
plan can be laid down. The plans will also differ according to the persons 
for whom they are intended, craftsmen, foremen and college apprentices 
etc. The training in the final stages should include as far as possible 
experience in handling plant and equipment and proper records should 
be maintained of the work done from day to day in each department. 

9 .10. As industry in this country has not generally been ready 
to play its proper part in the training of its personnel, we are of opinion 
that Government should themselves institute a centralised systematic 
and co-ordinated apprentice scheme covering all classes of apprentices. 
All works should be required to take a stipulated number of apprentices 
of specified category for a given period and they should be required 
to put them through a planned programme of training adjusted to 
the needs of each category and the standing of the apprentices in the 
category. 

9 .11. We further recommend that duly qualified Educational Officers 
should be appointed by Government to supervise the detailed operation 
of the apprenticeship scheme. These officers would serve as liaison 
officers between industrialists, the technical institutes and the 
apprentices. We believe that most induBtrialists will agree to a. 
comprehensive centralised Government apprentice scheme, but there 
may be so~e difficulty in secm;ing t_heir acquiescence in the appointment 
?f EducatiOnal Offic~r~ speCially If they have to pay for them: But 
1t seems to us that this IS a case where a certain measure of State control 
is absolutely necessary and as we have pointed out already, whoever 



pays these Officers and bears the other expenses of the scheme the 
final benefit will accrue to the industry. ' 

9 .12. In order that the needs of the industry might be brought 
home to the educational institutions we recommend that industry 
should be given a substantial representation on the governing bodies 
and advisory bodies of institutes for technical education. We have 
later recommended the establishment of a Council for Vocational 
Education and Regional Advisory Committees and have recommended 
that industry should be adequately represented on the Council and 
the Committees. 

9.13. Apart from the valuable help and advice that industrialists 
and their organisations can give in the planning of vocational education, 
industry can also assist the development of technical education by 
other methods. Employers can recognise in a more positive fashion 
than they have done in the past qualifications obtained by the employees. 
Personal qualities which are not always measured by certificates 
rightly merit promotion, but employees should also be made to feel 
that the possession of suitable certificates will also improve their 
prospecta of promotion. 

9 .14. Technical education is a very costly form of education. Its 
expansion cannot be brought about without heavy capital e.'<Penditure 
for buildings, equipment and apparatus. In some countries notably 
in the United Kingdom and France technical institutions obtain 
8Ubstantial help by voluntary contribution from the industry for their 
capital expenses. Some industries help the institutions by donations 
of equipment and replacement of obsolete equipment. It bas been 
computed that the value of the equipment received by the technical 
institutions in England ranges between£. 40,000 to£. 50,000 per annum. 

9.15. We would like also to refer to another feature of industrial 
establishment ir. the Western countries which is not much in evidence 
in this country. We refer to." the works schools" which is run by a 
nurnber of industrial establishments abroad. In the "Work Schools" 
arrangement is made for both general and technical education and in 
many of them students are prepared for national certificate courses. In 
addition to the class·room and workshop instruction the students receive 
physical training and arrangements are also made for games and other 
social activities. We quow from the synopsis of the Works College 
conducted by Messrs. Newton Chambers and Company Ltd., Thornoli:ffe, 

"We feel that we shall have failed unless the boy is turned out not 
only as a competent workman but ?n~ with.' a gleam in the eye> 
We are trying now methods of achtevtng thts and we hope by thts 
experiment to demonstrate to industry that such efforts are worth 
while alike from the point of view of the employers and of the entrant 
to the industry." 

Newton Chambers and Company Ltd., speci~~ses in 18 diff~r.ent busil~esses 
so that there is a great variety of tramtng and faCility for mter· 
oha.nge. We recommend that industry in this country can do a 



great service to the workers by the establishment of such schools within 
the industry. 

TEACHERS AND Co-oPERATION WITH INDUSTRY. 

~ .16. The co-operation received from industry and trade would 
very much depend upon the interest taken by the _me:nbers of the 
teachin" staff in keeping in touch with the local organ1sat10ns and With 
the Joe:! branches of industrial, scientific and professional societies. 
Actually a keen staff alive to the possibilities of social contacts is a great 
asset to an institution. The teachers can help the maintenance of such 
contacts by giving popular lectures on technical subjects and technical 
lectures to groups of local organisations. The teachers thus get better 
known and their work is better appreciated by the leaders of local 
affairs. 

9.17. The Principal of a technical institution should by virtue of 
his position be able to do more in these ways than any other member 
of the staff and much of his useful work lies in this direction. As the 
Head of the Institution he is able to join such organisations ofbu:;i:)essmen 
as the local branch of the Rotary Club and he should utilise such 
opportunities where contacts with employers can be made. The Principal 
should occasionally therefore address industrial and commereial organisa
tions as also branches of professional institutions and employees' 
welfare societies whereby contacts with employees of all grades can be 
made. Like other members of the staff he is expected to join such local 
professional and scientific societies, with which he is allied by training. 
In this manner, the Principal ar.d his staff may cover the various in
terests in the town and generally add to the reputation of the 
institutions. It is obvious that contacts like this are easier to make 
and are effective in centres of moderate size than in larger cities. 

9 .18. In the more well-known technical institutions in the Province 
it has become now quite a common practice for representatives of firms 
to select students who are likely to finish their course in consultation 
with the staff of the institution. In institutions where evening apprentice 
class work or part-time day class work is done the contacts between 
the industry and the institution are greater than those in which education 
.is restricted only to day scholars. . 

TEcHNICAL SERVICE To bDUSTRY. 

9: 19. Very useful s_ervice can be rendered to industry if the 
eqmpment of the techmcal college and scientific trainin<~ of the staff 
are made available to local concerns in conductin<~ routine tests and 
investigations of special problems that arise in the w~rb. It is pos,ible 
for _lar-ger _nrn:g to install scientific and testing uppnratus and employ 
trmnod sCientists, but the smaller \Yorks could harcllv affo!"d to do so. 
Even in the case of lar~e.r concerns the availability" of another local 
body of trained experts is an advantage. The tests ca"·ied out by 
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the technical iru;titutions are wry often regarded aR independent and 
therefore as acceptable certificat.es. 1he teaching Ht.aff of a technical 
institute should be encoura~;cd to engai',e in such work provide<! always 
tha.t there is no interference in their normal duties. Apart from servi nr, 
as a valuable link to the inrrustry, the successful completion of such 
work enhances the reputation of the institution in the eyes of the industry 
and business houses. Every means whereby closer contacts and co
operation between technical institutes and industries can be secured, 
should be actively explored and utilised unofficially by means of personal 
relationship and officially through the machinery whereby businessmen 
and employers' representatives take part in the work of the institute. 
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CHAPTER X 

VOCATIONAL GUIDANCE A."'D SELECTION. 

NEED Fo& VocATIONAL GUIDANCE. 

10 .I. Expert vocational guidance is necessary if individuals are to 
choose a vocation which is not only in accordance with their interests, 
but also with their gifts and capacity. The principle of fitting the work 
to the man is indeed one which immediately commends itself to com
monsense and does not stand in need of reasoned justification. The 
importance of occupational fitness and the serious and far-reaching 
harmful consequences of an occupational ' rrlisfit ' do not howevet 
receive the attention that they deserve. The choice of a career is such 
a vital thing for a young person, that he should receive all possible 
h9lp, when the time comes for making it. Looking from another point 
of view, technical and vocational education is so costly that wastage 
should be eliminated as far as possible by preventing ' rrlisfits ' from 
entering upon technical education. Vocational guidance is therefore 
necessary for the giving of information, experience and advice in 
regard to choosing an occupation, preparing for it, entering it, and 
making progress in it. 

10. 2. Motives for the choice of a vocation are various and often 
have nothing to do with aptitude. The influence of parents and teachers 
or young people of the same age, the chance example set by a neighbour 
or school fellow are sometimes the deterrrlining factors. Very often 
the decision is taken for the immediate opportunities for making money 
in an otherwise blind-alley job and the conditions of demand and supply 
prevailing at the time. An inquiry conducted in Germany in 1938 
showed that only 18% of persons were really well suited to their jobs, 
50% were fairly suited and 20% were not suited to their jobs. Different 
investigators in England have recently estimated the percentage of 
rrlisfits from 5 to 50 clearly showing that they had used different 
standards to obtain such widely divergent result•. 

10. 3. Vocational guidance should with advantage precede the entry 
into a vocational school or institute, since vocational education seeks 
to prepare persons for their chosen careers or to make them mor9 proficient 
in the trade or calling concerned. It should continue durin" the time 
that vocation is being learned, and after employment begins t~ the time 
when it is reasonably certain that the learner is prepared to take his 
place in Industry or wherever he finds his work. 

10.4. Messrs. Abbott and Wood were somewhat sceptical regarding 
the p~ogress ~~e. in many countries in the direction of deterrrlining 
vocatwnal smtab1hty and they were not convinced that investigations 
had yet reached the stage at which their results were of general 
applicability. This may probably be due to the fact that until 1941 
the prevailing te~dency in Great Britain was to scoff at psychological 
tests. Psychologteal tests were used to some extent during the two 
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world wars by all the fighting services and in particular by the R. A. F. 
But it was only when the Second Great War had considerably advanced 
that psychological tests began to be used on a large scale on the dawnin" 
realisation that the enemy had already been using them with considerabl: 
advantage.. The Senior Psyc~ologists Department at the Admiralty 
and the Dtrectorate of Select10n of Personnel at the War Ollice "'ere 
set up and then there began, what was perhaps the most important 
step forward, in vocational testing, ever taken in Great Britain and one 
which incidentally led to the standardisation of certain te;ts, which 
a short while ago would have seemed quite impracticable. 

10. 5. The case for admission to various types of education at the 
Secondary stage would appear to turn largely on the possibility of re
cognising the practical or technical aptitudes at the age of transfer which 
according to our recommendations would be 13 plus to 14 and on. assess
ing practical capacity as readily and accurately as academic ability. 
The Joint Committee of the Association of Technical Institutions and 
the Association of the Principals of Technical Institutions in E.1gland* 
on " Testing for the Secondary Technical School has gone into this 
question very thoroughly and has reached certain conclusions and has 
made some valuable recommendations. They state : 

"(1) On the evidence at their disposal they are unable to go further 
than to assert that selection of pupils (for secondary technical educa
tion) can be adequately made at about 13 years of age. With 
tests and techniques so far generally developed, they are not yet 
persuaded that it can be made at an earlier age. 

(2) The primary school record used in conjunction with periodical 
standardised intelligence tests, should play a vital part in the alloca
tion process. Suitable standard record cards have been devised and if 
these are put into use much valuable information can be m.ade available 
for the itinerant psycological ' testers' who should be serving with 
each Local Education Authority. Those experts should conduct 
courses for selected primary and secondary school teachers on the 
keeping of school records ..... . 

Much investigating work is being done with the intention of finding the 
right human material for the new secondary technical schools. 
There should be no hesitation in carrying out further el>.-perinlents, ... 
such work might well help the secondary technical school to establish 
itself as surely as, but far more extensively than, the junior technical 
school, which has already proved itself and prepared the way for its 
need and perhaps more respectable relative. " 

10.6. J;t is evident from. the foregoing that authoritative opinion 
in England is now emphatic upon the inlportance of the application of 
aptitude tests in the selection of boys for transfer to technical schools. 
We feel that the success of techhical and vocational education below 
the collegiate stage will very largely depend upon proper young persons 
being selected for training ~nd_ misfits ~eing avoided. The ~econda;ry 
technical high school, the JUll!Or technwal school and the mdustnal 

•Testing for the Secondary Technical School Report by a. Joint Committee of the 
Association of Technical Institutes and the Association of Principals of TeohnioaJ 
Institutes, 1946. 
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school should be regarded in every sense as imp~~tant as the secondary 
academic schools. They should receive th~ir fmr share of. entra~t~ _of 
high intelligence, who also s~ow, t'lain evi.dence of tec.hmcal a?Ih~Ies 
and aptitudes, as well as a lively mterest m. the. practical applicatiOn 
of knowledge to constructi,·e and productn·e mdus~ry. The fum 
establishment of the new type of techniCal .schools '':11 d.epend v_ery 
greatly on the effici~':'cy of the tests as a ba~IS of selectiOn ~ the diag· 
nosis of practical abihty and aptttucle at the tm1e of test and Ill progress 
over the subsequent years. Thes.e schools sh?uld not be considered 
as the second best alternative destgned to receiVe the overflow of the 
academic type of high schools. We therefore re?ommend that Govern· 
ment should take i=ediate steps to have aptitude tests formulated 
for Indian conditions by a body of experts. 

10. 7. We have indicated above that vocational guidance should begin 
in guidin" children in the various forms of education available after the 
senior ba~ic or middle school stage and that its function should end only 
when the young person has found his appropriate niche in the industry. 
In Germany in 1926-27 as many as 31% of all pupils ending their 
fourteenth year received vocational guidance, in 1931-32 the figure rose 
to 67 per cent., and in 1941 to 90 per cent. Since 1941, the offices for 
vocational guidance have been working with "the plan for the Recruiting 
of Young Labour" and helped to direct boys into the various 
German industries. In 1941 the vocational guidance offices directed 
15000 boys into the mining industry, 117,000 into argioulture and 
120,000 into the metal industry. 

10.8. Vocational guidance based on the recruitment plan consists 
in general information given to those leaving school, their parents and 
the population in general and in individual guidance. The task of 
vocational guidance officers consists in interesting as well as deterring 
people. They must work against too many persons going in for what 
may at. the time be fashionable professions. On the other hand 
propaganda must be made for the neglected professions and professions 
which may become increasingly important bnt which at the time are 
not well developed. The aim should be to influence the wishes of the 
y~ung persons i.n such a way, that they should ooincide collectively 
With the recogmsed demand of the various branches of national life. 

10.9. From the foregoing it is clear that some of the immediate 
objectives of vocational guidance waul~ be : 

(I) To gathe: infor;nation about different occupations and to 
prepare occupatzonal hterature givin" qualifications and training 
required, prospects and conditions of eu;'ployment in different occupa
tions (vide para. 10 below). 

(2) . To provide exploratory and tty out opportunities for discovery 
of aptitudes through the workshops, craftshop and laboratories of the 
schools. 



129 

· (3). TQ· ptQvide guidance related· definitely· to the occupation 
sele.cted after a vocational choice is made ; this will includ€ 

• . diagnostic and testing service to check on progress being made. 
(4) Placement in employment. 
(5) ·To check up progress. made in service. 

OccUPATIONAL . LITERATURE· 

10.10. The Unemployment Committee of the United Province~ 
presided. over_ . by: the late Right . Honourable. Tej Bahadur Saprw 
recommended that Government should undertake the publication of 
a series of pamphlets, describing the careers for boys as is done by the 
Ministry of Labour in England. The latest· (1941) Career Guides give 
detailed description of qualifications, training required and prospects 
of employment in forty-five different occupations requiring generally 
education beyond the secondary school standard. The Ministry haS: 
prepared the pamphlets with the co-operation of professional and 
educational organisations, Government Departments and other 
interested podies. The Federal Board for Vocational Education 
and a number of other individual State educational authorities in the' 
U. S. A. have published a large number of standard texts on vocational 
information. These pamphlets. are serving a very useful purpqse in 
England and the U. S. A. The Rotary Club of Bombay has also 
published eight guides to careers and six more are stated to be in 
preparation. 

10 .11. The .Government should encourage such publications by 
active co-operation with such bodies. We understand that the Rotary 
Club of Bombay and other associations and institutions in the province 
would be very glad. to be of assistance in the vocat.ional guidance of 
young persons. 

ExPLORATORY TRAINING. 

10:12. We have recommended that the activity principle should 
be .extended to the high school stage and activity- centres 'should be 
opened for the benefit of pupils of the academic type of high schools' 
'rhe expe;rience gained by the pupil will he among the most 'helpful 
that the school can provide from a guidance standpoint. The courses 
offered 'at such centres would. probably show mechanical ability or the 
lack of it i1,1 a rather general way because the instruction itstil£ may 
be somewhat general. It would perhaps be difficult enough to achieve 
precision in this matter even in schools where vocational education 
is give.n for pre-employment. purposes and for this reason we have 
recommended earlier that transfer of pupils from one type of school 
to another should be made easy by an elastic framework of the 
educational. syste.m. · . ' 

· TEs;iNG SERVICE. 

. 10.13. lt is eVident from the recommendationS. 01ade by , tb,~ Join~ 
.Committee· '()f the Association .qf ;fecJu.Uc\1-}. c IQS~itu,~i~ a~~ .. ~A~ 
L~ J.~~~~.!-~· . . .. . . ... . . 



136 

Association of the Principals of Technical Institutes that in the allocation 
of plar.es in teehnic.al sehoo!R, the school record in co.njunction with 
periodical standardised intelligenee t~st should play a. vital part. The 
provision in our junior and senior bas1c schools of a vanety of handwork 
and craftwork and the use of simple machines etc., will bring out the 
Ltent powers and aptitudes of our children. This will facilitate testing 
for vocational guidance. It would be necessary for the bo~y of experts 
referred to above to give clear direction.• to S(.hool teachers m the matter 
of maintaining proper records of school children for the purpose of 
diagnostic testing. 

THE EMPLOYMENT BUREAU. 

10.14. The Central Advisory Board's report considers the 
employment bureau as an essential adjunct to any educational system. 
This necessity is felt even more keenly in technical schools. The 
products of technical schools are trained for specific vocation and 
unless places are l.'ound for them in the industry the educational effort 

. spent on them is a waste. The Central Advisory Board's report has 
stated some of the functions of the employment bureau as follows :-

(a) to establish contacts with all schools from which on completing 
the course boys and girls normally enter employment and to advise 
p»rents and head teachers in the light of (1) school records, (2) 
aptitude and other tests, (3) openingo for employment available in 
the area as to the occupations which leavers should seek to enter ; 

(b) to place in suitable employment those schoolleavers who have 
not already obtained posts for themselves ; 

(c) to arrange fqr the after-care of the young workers especially 
in order to deal with misfits. 

10 .15. We have to indicate at this stage the difference between 
vocational guidance and vocational selection. Vocational selection 
differs from vocational guidance since it is concerned with the choice 
of the most suitable candidate among a number of persons presenting 
themselves for employment in a particular kind of work. A number 
of large industrial undertakings abroad have organised methods of 
testing candida~s for P.osts. During a .time of unemployment when 
there are fewer JObs available than applicants, selection cf the best 
is attempted: On the ot~er ~nd when there is a shortage of applicants, 
an attempt 1s made to distribute the small number over the available 
jobs in such a .way that. on the whole ~n increase in production might 
result. There Is som~ difference of opinion regarding whether such 
tests. should .be cam~d out by individual indust~ial concerns or by 
public vo.catwnal gwdance offices. Objective'y it will appear thai 
!f the ava~lable pe~sons are to he ~qu~tably distributed for the required 
JObs the best _ma~~ll\ery for selectwn IS that of public vocational guidance 
'officers.· Sm~ab1hty tests made by individual industrial concerns 
have the disadvantage tha.t they only e•t~blish whethe:·theyouth 
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concerned is fitted for their works or not. They do not give an 
opinion as to whether he would be better fitted for another vocation and 
if so, for which vocation. 

10. 16. We are, thererore of opinion that Government should consider 
the question of vocational guidance and select" on as one which should 
engage their serious attention. With the limited resouroes of the 
qountry every effort should be made to fit square pegs in square holes. 



CHAPTER XI. 

MEDIUM OF lNSTRUCTI.ON .. _ 

_ 11.1. ... The question of medium ?f inst;uction in .~he variou& IP"ades 
of technical edu-cation requires consideration and this too in a much 
Wider"context than.· that· of the ·jurisdiction 'of the Province. - Very 
little ·attempt bas so· far been 'lnade to .teach·teclinital subjects iJ1 J_llo~ern: 
Indian -langnagelnmd this-perhaps haS]iteventedto some ·extent techmcfll 
education from being wide spread and filtering down to the masses. 
As regards the medium of instruction the majority of the persons 
consulud seem to favour the adoption of the mother tongue in the 
primary and secondary stages of education which in the case of technical 
training would incl~;de the technical high schools, the junior technical 
schools and the indust1id schools. There are also some who advocate 
the adoption of the mothu tongue as a medium of instruction for the 
higher studies including University education and cite as an example 
that higher education is being impa.rted in Urdu even for Univemity 
degree courses at the Osmania University. As we are however not 
concerned with higher technical education we will content ourselves 
by saying that knowledge of English is necessary even to those who 
would be receiving their instruction in technical and industrial schools, 
where the medium of instruction, however, should be the mother tongue. 
It should however be realised that before an attempt is made to impart 
instruction in languages other than English, the preparation of the 
necessary text-books in the regional languages will have to be considered 
as the first step in this direction. Till then it appears to us that 
instruction will have to be given as heretofore in English and in the 
regional language according to the grades and types of courses. When 
we switch over to the mother tongue at the high school stage, English 
should be taught as a compulsory second language in the technical high 
school and the junior technical school. 

11. 2. The number of books on technical subjects so far published 
in modern Indian languages is extremely small. Their preraration 
would involve the question of technical terminology. In our opinion 
the problem can at least for the time being be got over by borrowing 
the necessary technical and scientific terms from English and by making 
the fullest use of current and easily understood expressions pertaining 
to science and technology. The question of providing a sufficient amount 
of scientific and technical literature in the regional langueges bas been 
shelved for a long time. This bas proved to be a serious handicap to 
persons .engaged in the industry who on account of their lack of knowledge 
of Enghsb do not have the means to increase their knowledge in science 
and technology. As the efficiency of industry in its last analysis depends 
upon t~~ kno:vledge an~ skill of. the industrial worker,- the urgency 
of prov1dmg th1s type of literature IS obvious. "'e therefore recommend 
that the Provincial Government should set up a permanent body to be 
styled " The Provincial Tecbniral Book Committee " which should 
be e;ntplste!l wjth t)le wor)i: of prep11rin~ suitabl~ tJ~c~l,; £golf.'UII 



tegionai languages. Dictionaties (English-Regional Language) il.eallng 
with technical and other terms should also be prepared in due course 
and suitable text-books and technical and scientific ·literature in the 
regional languages may either be specially written and prepared or 
existing English books should be translated into regional languages. 
The staff -of technical and science institutions and well-known writers 
should- be encouraged to co-operate with the Text-book Committee 
in the preparation of technical text-books. 
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CHAPTER XII. 

TECHNICAL AND INDUSTRIAL EDUCATION SURVEYS. 

. 12 .I. One of our terms of reference requires us to examine 
and make recommendations on the desirability of carrying out surveys 
to determine the needs of industry in the way of technical personnel. 
A starting point for determining the natu~e. of future ~evel?pment 
in technical education must in our op1ruon necessarily 1nvolve 
a systematic investigation of the distribution and t~e social and occu
pational characteristics of the population of different areas. We 
have found that in some localities institutions have been establi
shed by local authorities or by educational societies without due 
regard to the above factors with the result that the institutions are 
struggling for their existence. 

Types of Suroeys: 
12 .2. Surveys in the field of technical and industrial education 

may be broadly classified into the following categories: 

(1) General surveys with a view to long range planning; 
(2) Periodic surveys ; and 
(3) Specific surveys to ascertain the need of any industry 

andjor region. 

A general survey is one which covers the whole field of technical 
education imparted through public, private and local effort. The 
aim of such surveys is to make an overall study of the various factors 
that would determine a programme of technical and industrial edu
cation which without such a survey cannot be clearly or definitely 
visualised. Periodic surveys to review the local economic trend and 
the likely demand of different categories of workers are valuable, 
as the needs of the personnel, required by the industry are never 
statio either with respect to types or the number. A specific survey 
deals with a definite problem such as the education of the industrial 
apprentices or even more specifically of those engaged in a particu
trade such as building, the metal trades or textile manufacture. 
Certain specific needs are known to exist and the surveys are under
taken in order to assess all available facts, relating to the particular 
type of industry and technical education required for it. 

The Need JQI' Surveys: 

12 .3. The justification for undertaking such surveys arises £rom 
th~ fa~t that technical education is intended to prepare pupils for 
a sp~cific purpose and it is obvious that no technical institution should 
be started unless a need for it has been justified by an analysis 
and evaluation of the various factors, which can be done ouly by 
means of a survey. Before entering upon a programme of trade 
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training for example, it would be advisable to find out just what tht! 
need or the absorbing power for skilled or semi-skilled workers 
in the various occupations would be. Similarly it is advisable to 
determine what particular form or forms of trade or industrial edu
cation are necessary for a particular locality taking into considera
tion its industrial and other environment. In some localities it 
may be desirable to give part-time education by the establishment 
of evening classes. In others it may be possible to give this part
time training on a co-operative system whereby the trainee spends 
a few days in works alternating with a few days in the school. 
In some localities again the requirements may be such as to make 
both the above types of training successful. These and many other 
factors that influence the choice between different types of training 
can be ascertained through an industrial survey. 

12. 4. In a country where industry is firmly established and technical 
education well developed, surveys of this kind may not appear to be 
quite necessary ; but it appears from the pamphlets issued by the 
Ministry of Education, England, and the Federal Education Board in the 
U. S. A. that need for periodic surveys is felt even in those highly 
industrialised countries. In India, where industrial organisations have 
not yet made considerable heaaway, surveys of this kind should prove 
even more helpful. The work of this committee could hot be done as 
thoroughly as would have been possible with the information that such 
surveys would have put at our disposal. The recommendations we have 
made have been based on our own enquiries as regards existing facilities 
for technical education and the existing features of the industries in the 
Province. With regard to the latter we have received considerable help 
from the reports of the Industries Sub-Committees. We recommend 
therefore that general, periodic and specific surveys should be carried 
out by Government to ascertain the needs of technical and industrial 
education for the different categories of industrial workers. We reco· 
mmend that general surveys should carried out every 25 years, periodic 
surveys every 10 years and specific surveys as and when the· need arises. 

12.6. In order that a survey of this kind may receive the desired 
~upport and co-operation, certain interests should be associated with the 
initiation of the programme as well as with the final recommendations. 
The obvious interests are : administrators of educational institutions, 
manufacturers, professional men and teachers. Additional support should 
also be brought to such surveys by the inclusion of one or more persons in 
the survey staff from outside the area concerned. A person with 
a broad teaching, administrative or industrial experience will bring 
a detached attitude which would be a valuable corrective to a body 
representing mainly of local interests. The lo?~l representati~es wip. be 
helpful with their knowledge of local conditiOns and the!f Willing 
co-operation in launchin~ an educational scheme, resulting fr~m such 
a survey to which they will be a party. The actual persons reqmred for 
the staff for undertaking the investigation can be found from local 
technical institutions who may be familiar with the special requirementS 
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for industrial education surveys. We recommend that . such -slitveys 
should be carried out by special committees, representmg the above 
interests under the auspices of the Provincial Vocational _Education 
Council and the Regional Advisory Committees, the estabhshment of 
which we have recommended below. 

· 12. 6. It is important that those who are responsible for vocational 
education, should establish strong links with the industry and the recog
nised professional bodies, with a view to enlisting their support, for the 
different kinds of diplomas and certificates, awarded at different stages of 
technical. education. Such consultation between educationists and 
industrialists about the training appropriate to a particular kind of 
employment ought to be close and continuous and it should relate to the 
training and education required for all categories of industrial workers. 
At present such consultation is neither constant nor comprehensive. 
This is because no consultative machinery has been set up for this purpose. 
In our opinion the success of any scheme of technical education woald 
primarily depend upon : 

(a) the enthusiasm and confidence it evokes in the public at large ; 

(b) the co-operation it enlists from the industry; and 

(c) the extent to which" it turns out products to meet the needs of 
the industry and the readiness of the latter to absorb such products. 

12. 7. To ensure that the industrial and educational planning goes 
.ogether we are of opinion that consultative bodies should function 
at three diJl:erent levels : 

1. A National Technical Education Council for consultation 
between the Ministry ofEducation and other Government Departments, 

. representatives of particular industry or group of industries, represen
tatives of education, the professions, and employers and employees' 
associations. 

2. A Provincial Vocational Education Council for consultation, 
between Department of Education and other Government Departments; 
representatives of industry, of employers and employees' associations, 
education and the professions. 

3. Local Advisory Committees for consultation between 
representatives of the Department of Education e.nd other 
departments, representatives of regional technical institutions and 
engineering colleges, the technical and industrial schools and 
representatives of industry, business and labour. 

12 .8. The Government of India by their Resolution No. F. 16-10/44-
E-III dated the 30th November 1945, established au All India Council 
for l'echni~al Education with the _object ~f setting up a body wh.o 
would adv1se Government regarding pohcy on technical education 
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in general. The functions of the All India. Technical Educatioll 
Council as stated in the Resolution are as follows :- . 

(a) to survey the whole field of technical education in consultation 
with Provincial Governments and such Indian States as may be 
willing to co-operate with it ; 

(b) to consider such immediate projects as are already under 
consideration by various departments of the Government of India, 
e.g. the provision of senior All India Polytechnics on the lines of 
the Massachusetts Institute of Technology or the establishment of 
a Technical College for Electrical (Power) Engineering, and to 
assign to these their appropriate place in an All India Scheme ; and 

(c) to conduct preliminary investigations with a view to ascertaining 
the conditions on which the authorities in control of existing 
technical institutes would be prepared to co-operate in an All-India. 
Scheme. · 

12. 9. The constitution of the Council provides for representatives 
of the different Government Departments, from the Provincial 
Governments, from the Legislative Assembly and Council of State, 
the Indian States, Industry, Commerce and Labour, the Inter, University 
Board and the Professional Institutions. The total number of members 
was originally 60 and it has been recently increased by about 4 or 5. 

12 .10. There is no consultative machinery dealing with all stages 
of vocational education either on a. Provincial or a. Regional basis, 
corresponding to the consultative body set up by the Government of 
India. 

12.11. To create enthusiasm and confidence in the public at large 
and to enlist the active co-operation from the industry as well as to 
ensure that the products of the technical schools are readily and suitably 
absorbed by the industry we consider that it is essential to have a close 
liaison between industry and technical school and institutions both 
on a provincial and regional basis. We are of opinion that the desired 
liaison between industry and schools can be secured effectively by 
establishing regional advisory committees and a provincial vocational 
education council with adequate representation of all interests. 

12.12. The committee presided over by Sir M. Visveswarayya in 
1922 had recommended that the Committee of Direction for Technical 
and Industrial Training should make room for a more representative 
body with a strong non-official majority in kee_Ping with the pace and 
requirements of the times. We. fe~l that w1t!' th~ developmen~ of 
industry and technical and engmeermg educatiOn . m the Pro~mce 
the time is now ripe for setting up a CounCil for Vocat10~a.l 
Education including technical, engineering, agricultural and c?mmerCJa.l 
education and training. We therefore recommend the settmg U;P of 

. Provincial Vocational Education Council and Regional AdviSory 
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Committees with functions mentioned here below. The functions ot 
the Council would be to advise Government on : 

(a) the Provincial requirements in vocational education and research; 

(b) the co-ordination of work of regional advisory committees ; 

(o) the broad requirements of the collegiate and non-collegiate 

types of vocational institutions ; 

(a) to conduct general, periodic and specific surveys to examine 
local economic trends and likely demand for the different categories 
of workers. (Vide para 4 above.) 

(e) to ·appoint different sub-committees which should include if 
necessary persons outside the Council to report upon specific problems 
relating to the different branches of engineering, argiculture and 
commerce ; and 

(f) ·to appoint the Boards of Studies for the various branches of 
engineering and technology. 

12 .13. We would indicate ouly in a general way the composition 
of the Council. The membership of the Council should obviously include 
the Director of Public Instruction, the Joint Director of Technical 
Education, the Directors of Industries and Agriculture, the Chairman 
of the S. S. C. E. Board, representatives of Universities, representatives 
from the Principals of collegiate and non-collegiate vocational 
institutions with due weight to non-Government institutions, represents· 
tives of industry, agriculture and commerce and of professional 
institutions and a representative of labour. The membership should 
be about 25 and the educational and other interests may be representated 
in the proportion of half and half. The Chairman of the Council should 
be a non-{)fficial and the Council should have a non-official majority. 
The Provincial Vocational Education Council so constituted will thus 
be able to integrate the educational planning with the industrial, 
commercial and professional needs of the Province. The educationists 
would suggest the arrangements for specialised instruction and indicate 
the ancillary subjects necessary as a complement of the specialised 
instruction and the representatives of the industry would indicate the 
need for particular types of training and would also provide the data for 
visualising coming economic developments and through the individual 
industrial concern& secure co-operation for the provision of technical 
education of their workers. 

12.14. We recommend the establishment of three Regional Advisory 
Committees, one for each of the Commissioner's Division of the Province 
the needs of Bombay City being directly looked after by the Councll· 



itself. The functions of the hegional Advisory Cominittees should be 
as follows: 

(1) To promote and co-ordinate official and private efforts in regard 
to vocational training, selection and guidance in the Region ; 

(2) To advise the Provincial Vocational Education Council 
regarding the curricula and to ensure that they are adjusted to changes 
in practical requirements ; 

(3) To advise the Provincial Vocational Education Council on the 
type and scope of work pertaining to education and training and the 
working conditions in the school, particularly the trades schools, so as 
to ensure that the work done by pupils is suitably controll€d and is 
ncessarily educative in cha1 acter and has not been included with a 
motive of commercial profit ; 

(4) To advise the Provincial Vocational Education Council on 
the conditions of work in industry of young persons who spend part
time in school and part-time in works, so as to ensure that the work 
is suitably restricted and is essentially educative in character ; 

(5) To supervise the working of regional employment bureaux 
set up by the Government to supply technical personnel to industries 
in the region ; 

(6) To make recommendations for the provision of adult education 
for workers engaged in industry ; 

(7) To advise the Council of Vocational Education as regards 
the requirements of technical education in the region ; 

and 

(8) To advise on such other matters as may be referred to them 
by the Prwincial Vocational Council from time to time. 

12 .15. We would like to mention that authorities in industrially 
advanced countries like U. S. A. have gone a step further than contem
plated by us in as far as they insist on appointment of local school 
committees representing employers and employees as a matter of routine 
procedure and as a necessary condition for approval and recognition of 
vocational schools. 

12.16. The functions and scope of the Council recommended to be 
set up will not be confined to the Secondary Technical Education, but 
also extend to the collegiate courses. It may appear that while making 
the recommendations, we have transgressed the limits of the terms of 
reference. We would however point out that it would neither be possible 
nor desirable to detach one section or stage of the educational system 
and provide a self contained organisation for it without reference to 



140 

the rest of the system. The fact is that education ·and more speoiaiiy 
technical education must be considered as an organically knit-up system 
to be planned as a whole. The need for such an advisory council for 
·the Province is already being felt and would be felt all the more with the 
development of technical and vocational education in the province. 
The question of standards of diplomas and certificates awarded in 
technical.subjects under the aegis of different bodies is likely to be further 
complicated by the different regional Universities instituting the courses 
for diplomas and certificates and thus having within the Province 
difference in standards in this respect. The time has now come for 
all vocational education at different stages to be viewed from a broader 
perspective and for this the Provincial Vocational Education Council, 
as we have recommended will be a step in the right direction. In making 
these recommendations we do not wish to minimise the pioneering work 

·which the Board of Technical and Industrial Training has done for over 
36 years. The partial failure of such a small body can perhaps he 
attributed to its not being fully repre.sentative of all interests, its limited 
scope and the fact that it never enjoyed the prestige of a statutory body. 
We therefore recommend that in order to inspire the necessary confidence 
and support fwm the public and the industry both the Council and 
th~ Regional Advisory Committees should be established by an Act ·cr 
legislature. -
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CH,O.PTER XIJI .. 

FINANCE, 

.,)3 .I. ~ e give b_elow a general picture of the financial implica
tiRJl.S for !IDPl~m~llt!ng our . reco=endations for the establishment·' 
of: .tl:t!l diffefel1t typ_es of tec.4nical and . illdustrial_ schoe>ls.. .It . has 
ll_Oj; Qee!l pQssjb)ef!>r US tQ. ceompute the j;Qtal,expengil;,\Uebut we have·_ 
givenc an id,ea o~ thll probable e,.:pe11diture for the, establishment of., 
tl!.eJe>llo:w!ng tYP.es· of_sche>ols, . · · · 
·---." 

TaE NUMBEI.I ~F T.Ecm:nc.i.L Hrmi ScHooU?. 

: 13. 2, · The .number of places to be provided in the technical high : 
schools could be arrived at by making certain assumptions. With · 
the opening of the new engineering colleges it is estimated that the, 
average annual admissions to the degree classes in Civil, Mechanical, 
Electrical and Communication Engineering would be in the neighbour- , 
hood of 900.: Adding this to the present number of admissions to·. 
the Diploma Classes in the various institutions, which at present is. 
in the neighbourhood of 560 the total number of admissions to the · 
Degree and Diploma Classes comes to 14u0 per annum. The nu~ber .J 
of students entering for degree and diploma as calculated above appear 
to us unusual as compared with corresponding figures in other· ' 
industrially advanced countries. There the number entering for 
degree courses is a small proportion of those going in for technical 
training; Perhaps this is a temporary phase and in due course ·a 
reasonable proportion will be maintained· between those going for 
degree and for diploma. .It may be reasonably assumed that 40% of 
the students' who are admitted to these courses will, in future have· 
received their previous education in the Technical High SchOols which 
brings us to the figure of 584. . If allowance is made for wastage at 

. 15 percent, the places to be provided for annually would he 
about 670. This means . that in the Technical High Schools provision 
will have to bemade ·for admissions: of 670 sttjdents annually wh9 
would ultimately go- for higher . technical education leading tq a 
degree or diploma, - It is obvious that this is only a fraction of · the. 
total number of students ·who will be receiving their education in the 
te~hnical high schools, . as a number of ·them would, on completion 
of their education, go directly i_nto ~Efferent occupations., At present 
it is found from the statistical · returns published by the Director 
of Public Instruction that about 18 per cent of the students who 
successfully-complete · .their High Schools education enter colleges. 
On this basiS the number of places for which the provision will have 
to be made in the Technical High Schools works out to 3720. The· 
1944-45 Annual Beport of the Department of Public Instruction gives 
237 45 ''"' t4e number of male students -who passed the M~ddle School 
stage oJ ~aJCiin~tjoti., t~is"?u~ber is,'l:i?u!ld::~: !PCI_E)aSe .at leas: I ~y 
WX, c~9~tc£1\.!~t apv.licat!Qil <:>U~\1.:; E!,lp<:,!J>l~J.?L.99!mJ.qll;!,O}l !II 
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th~ primary stage, so that the number of middle school leavers would 
be not less than 36 000. The Committee is of the opinion that the 
ratio between stud~nts following the academic courses in High 
Schools and those following the .:ourses in Technical High Schools should 
be 8 : I. The places to be provided in the Technical High Schools 
on this basis would come to roughly 4000. It will be seen that this 
figure is in agreemAilt with the calculation arrived at above. There 
are at present six: Technical High Schools taking into aoo?unt th?se 
which have been recently opened. The number of Teohmcal High 
Schools to be provided will be about 90 according to the first oalou· 
lation. There are at present about 1100 secondary schools of the 
academic type. As these are also bound to increase with the growth 
of general education, the percentage of Technical High Schools will be 
less than 8 if the total number of schools increases. This would work 
out to four Technical High Schools per District. We understand that 
Government have already sanctioned the establishment of two more 
schools in 1949 and four in 1950. This would bring the total number of 
Technical High Schools to 12. We recommend that Government should 
aim at establishing one Technical High School in each District within 
the next five years. An estimate giving the capital and recurring expen· 
diture for a school of this type is appended. (Vide Appendix-G.) 

13 .3. We have recommended that the Junior Technical School being 
a new type of pre-employment school to India, it should be started as 
a part of Technical High School or a well-developed Industrial School. 
The cost of additional capital expenditure would be thereby alao curtailed. 
The average cost per pupil being the same as for Teohnical High School, 
the recurring cost for running such schools can be easily computed. 
It is stated in para 26 of Chapter V that the number of bovb likely to be 
trained in the Junior Technical the Industri:J and the 'Trade Schools 
in the immediate future would be 6,000 and few years after the Compul· 
sory Education Act has been in force this figure may go upto 12,000. 
Looking to the requirements of industrial personnel, we would allor.ate 
2000 places to Junior Technical School, 3000 places to Trade School and 
1000 p!aced to I~dustrial ~chool. The .recurring expenditure for 2000 
places 1n the Jumor Technwal Schools IS estimated to be Rs. 8,00,000, 

13. 4. We have also recommended in Chapter IV the establishment of 
"Art and Industries Centres" at places where there are about half a 
dozen schools in the vicinity. Our specific recommendations regarding 
the places where suqh centres should be established in the first instance 
are given in Table No. 12 Chapter V. The cost of different units is given 
in Appendix F. · 

13. 5. From the figures obtained by us we find that the range of 
average annual recurring expenditure of the institutions under the Board 
of Technical and Industrial Training is as follows :-

(a) InRtitutions of I Grade 
(b) Institutions of II Grade 
(c) Institutions of UI Gtade 

Rs. 
80,000 to 1,50,000. 
25,000 to 35,000. 

8,000 to 12,000. 
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The lowest figure quoted by a private institute was Rs. 604 and the 
highest figure was Rs. 1,78,959, . 

13. 6. According to the figures collected by us the average annual 
expenditure per pupil in different types of schools is as shown below :-

Rs. 

(1) Primary School 17 to 33 Per Annum. 
. (2) Middle School 38 to 65 Per Annum. 

(3) T~chnical High School 300 to 500 Per Annum. 
(4) Trade School 100 to ~00 Per Annum. 
(5) Industrial School 150 to 300 Per Annum. 
(6) Collegiate Type 600 to1000 Per Annum. 
(7) Senior Technical Institutions 400 to 600 Per Annum. 
(8) Teachers Training (Estimated) 150 to 300 Per Annum. 
(9) Recreation, Social, Museum, Library, etc. 5 to 15 Per Annum. 

(10) Examinations 8 to 80 Per Annum. 

13. 7. Technical education is generally costlier than academic educa
tion. The average cost per pupil in an academic high school in 1944-45 
was Rs. 63 as against Rs. 300 to Rs. 50) in the two technical high schools 
that existed. Similarly whereas the average cost per pupil in an Arts 
College was Rs. 2)9 in 1945 the average cost in a senior technical institute 
ranged from Rs. 400 to Rs. 600 and in post-graduate institutions exceeded 
Rs. 120) per annum. It is nevertheless admitted on all hands that 
expenditure on technical education would be a sound investment in the 
long run and would act a~ one of the factors contributing towards the 
removal of the proverbial poverty of this country. 

13.8. On the continent of Europe it is customary fer the State to 
finance education including technical education. The Municipalities 
may make a contribution, but technical education is centralised, contro
lled and financed by the State. This results in a uniform policy being 
applied throughout the country and it is said that the educational 
system prevailing in European countries was greatly responsible for 
the high standard of workmanship and efficiency in industry on the 
continent prior to the war. 

13. 9. In England education including technical education is con
trolied by the Local Education Authorities which receive grants from 
Education Ministry on a percentage of their approved expenditure. 
The total grant made by the Ministry of Education to the Education 
Authorities in 1938-39 was £.45,500,000 this being about half of the 
total expenditure incurred by the Authorities. The grants given for 
elementary education we:e governed in the pre-:war !~ars by a somewhat 
complicated formula whiCh for the sake of simpliCity may be stated 
thus : 60 per cent. of the teachers' salaries, 50 per cent. of the special 
services, (Medical service, meal service, physical training, play centres, 
ek ·), 40 per cent. of the cost of conveyan~e a~d 20 per cent. of ~e 
twaining 11et e3pendi~. Fo' highet education t.e. seoondaty technical 
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and training Qf teachers; the grants. were. based on recognised expimdi
ture at the rate of 50. per cent.* Durin!!' the war-years the rate of grants 
for higher education continued at 50 per cent. For the elementary 
ed~cation a simplified formula had been arrived at to meet the war
time· dislocation of educational services. The rate of grant- for expendi
ture on school. meals was raised by 30 per cent. The expenditure on 
milk was wholly met by Government. The apprqved expend~ture on 
establishing and :equipping premises obtained grants at the rate of 

1
100 

per cent. The· estimated expenditure on grants to · local -education 
authorities during the· year .. l944-45 was £. "57;500,000. . . ' 
·'13.10. Separate gr~nts ti>"Local Education A,uthorities for elemeil
t~ry and higher education ceased on 31st March 1945, when the Educa
tion Act of 19{4 came into force. Instead a single combined grant is 
Jiow payable to the authorities for all forms of education. The effect 
of this change as well as of the·special concessions made due to increased 
expenditure on salaries .the Ministry now makes a grant of over 55 per 
cent. of the total recognisable expenditure for the Local Education 
Authorities. .It is estimated that the general efj'ect of the reforms. under 
the 1944 Act, will be to raise the total expenditure. on, education. 
from the pub!i.c funds progressively over a period of 10 -years, frolll 
~944-45 figure of approximately £. 120,000,000 to a. figure of: 
£.200,000,000 annually. . 
; 13 .11. According to the Bombay Plan it is estimated that at the 
end of the Second Five Year Plan, the expenditure on education 'll'ill 
be Rs. 80 orores and at the end of the Third Five Year Plan it will 
be Rs. 370 crores for the whole of India. The Central Ad'lisory Board 
estimates the total gross expenditure on all . types of education at 
Rs. 312 · 6 crores, out of which it is estimated that Rs. 277 crores will 
have to b.e meifro,nrpublic funds and Rs. 35 · 6 croresfiom other sources. 
The annual recurring cost of the· Board's Plan for certain ·stages ·of 
education is :given below : · · · ' 

L 
. 2. 

3; 

Head of EsPendituro. Estimated gross Estimated income Estimated net 
annual expendi-. from ·other -than exponditqre to 

turc1 • public_funds. be met from, 
' ' ·- · · · publio ·ftmds. 

Rs. In fakhs. Rs. In lakhs.: · _Rs. In lakhs. 

High SchoOl Education. 7900 2nno aooo· 
University Education .. OoO· 290 670 
Technical. Commercial and 
Art Education 1000, 200 .. 

BOO 

· 13.1_2.· _If we are to ~o ?Y the examplesofthe industrially advanced 
Countnes m the West It IS apparent that Government should either 
llear the whole cost of technical education and control it or leave it in 
the hands of _-private agencies giving them substantial gt:ants-in-aid. 

~?1inistn: of Eduo'atioD;, England. Pa.Illphlet No. "· A G~jd~ ~ Jh.~ ~41}~tJo~~l ~YB. t_~l!\ .. _, 
qfEna.lari~ ILJl!l Waies, !"'8ei~3:55; · • ., · '· · · • · 
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As technical education is costly at the initial stage, when tcclmical insti
~utwns o: ~cw pattcr~s are to be established and dcvelvped, ;t would, 
m our oplnwn, be adv1sablc for Govcmment to establish their own imti
tutions at suitable centres in the province which would "' rrc' t\S models 
for private organisations to adopt and follow. These private eiTorts 
should be encouraged by GoYemmcnt by tho award of whstantial grants, 
both recurring and non-recurring. 

13 .13. The Grant-in-aid Code, 1939 of Government lays down 
the rules and conditions for recoanition and/or m·ant-in-aid to schools 

d <> '"' an colleges. The methods of grant-in-aid and the different heads 
· under which schools and colleges could receive Govermnent grant 

are also laid clown in the C'ode. Although the rates regarding the grant 
on recurring expenditure of schools and colleges could be interpreted 
in different ways, in actual practice t.he method adopted by the Director 
of Public Instruction results in a grant not exceeding l/3rd of the admit
ted e>:penditure, whore~~ the Director of Industries, (Now the Joint 
Director of Technical Education) sanctions grants to vocational schools 
up to 1\0 per cent, of the admitted salaries of i·,eachers. 

13 .14. The Grant-in·nicl Code also allows grant on furniture and 
equipment upto 1/4th of the admitted expeaditure in the case of 
colleges ani! upto Jrd in the case of secondary schools. In the case 
of vocational schools the ·~rcl limit could be raised to -} of the actual 
expenditure under this head. The Code also provides grant on buildings 
and sites upto Jth. of the admitted cost. Besides, the Code lays 
down grants to special schools, schools for defectives and night schools. 

13 .15. W c are of the opinion that the recurring grant to vocational 
institutions shouU not be less than 50 per cent. and grants on buildings, 
sites, flll'niturc and equipment should be between 50 to 75 per cent. 
of the admitted expenditnre. Over and above the grants, Govermnent 
should make available to governing bodies of aided institutions interest
free loans for buildings, equipmient, etc., to encourage them to establish 
vocational institutions in different regions. \\' e recommend that the 
recurring grn ut to vocational schools should not be less than 50 
per cent. of the admittcr1 expenditure and within 50 to 75 per cent. of 
the non-recurring e.'<pcncliture depending upon the areas and the 
resources of the management. It is expected that 30 per cent. of the 
expenditure may be met from the fees ancl20 per cent. from Lo,:al sources. 

13 .16. We recommend that Government should provide adequate 
. number of scholarships and free places for poor but deserving students 

in technical in•titutions of different grades so that they should be able 
to receive their education in such institutions and continue their studies 
in higher institutions. 

13.17. We also recommend that in the administration of the system 
of grant-in-aid clue regard should be. given to ensure that the governing 
bodies of aided institutions would in all circumstances be able to 
conduct the institutions with full eJ!iciency combined with reasonable 
!.>COnomy. lHueh of the difficulty of maintaining the equipment in 

:uo-V Bk Na. 18-10 
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technical and industrial schools up-to-date is dU:e to the fact that there 
is no specific provision for grant in respect of replacement of obsolete 
equipment. Such a provision in our opinion is necessary. We further 
recommend that the management of the institutions should _be 
empowered to build up depreciation and obsolescent_ funds from whwh 
additions or replacements could be made. The approved annual 
contribution to this fund should rank as admissible expenditure for the 
purpose of grant-in-aid. 

13 .18. A number of schools conducted by local municipal authorities 
are struggling hard for their existence and we recommend that such 
schools should be taken over by Government after stipulating the 
liabilities of the municipal authorities for the maintenance of these 
institutions by proper assessment of the capacity of the district local 
boards or the municipalities. 
· 13 .19. It is found increasingly difficult by the pupils coming from 
mofussils to secure suitable accommodation in the towns where voca
tional schools are established. We anticipate that this difficulty will 
not diminish even with the establishment of technical high schools, 
junior technical schools and trade schools in other areas. We 
recommend that Government should make available interest-free loans 
to institutions managed by private agencies to build hostels for 
students. The loans should be-repayable within a period· of thirty 
years. Alternatively Government may give 50 par. cent. grant for the 
purpose of erecting hostel buildings. 

FINANCIAL Am FROM INDUSTRY. 

13.20. In foreign countries business and industry have in many 
instances given to local institutions gifts of equipment and machinery 
and have even undertaken the responsibility of removina the obsolete 
machinery and of replacing it with the latest p;oduct. The 
co-operation of the industry particularly of manufacturers of machinery 
should be sought in this direction for reducing the initial cost of 
equipment and also of replacement. 

13 .21. Trust Funds have been created in other countries for the 
encouragement of technical education in general and for the welfare or 
educati~n in a particular industrj. Uention may be made in this 
connectwn of the Carnegie United Kingdom Trust The Cassel 
Trust and Miners' Welfare Fund, the Scottish Cou~try Industrial 
Development Trnst, and the Scottish Rural Industries Equipment 
Fund and Training S~heme. Government should encourage the for
~atwn ~f such educatwnal trusts by suitable means such as remis
swn of mcome-tax on the amount of money paid for such charita
ble purpose. 

13:22. In France the help given by business is very substantial 
and IS on a compn_lsory basis. Every employer who pays more 
than IO,OCO francs, I.e. about Rs. 1300 a year in waaes is bound by 
law either to pay a special tax of 2 francs per 1000 francs of the 
wages he pays, or show that he is entitled to be excused from the 
whole or a part of this tax because he is already contributing in 
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?the; approved ways for the proper education of the young persons 
m his employ. The total yield of the tax in pre-war years, after 
all proper exemptions having been made, came to nearly 3 crores 
of rupees and tlus was devoted to vocational education and related 
purposes. In this connection reference may be made to the fund 
created by the Central Government by the levy of a tax . on the 
export of cotton and cloth. We feel that Government will be able 
to raise a part of the nec~_ssary funds for the promotion of technical 
industrial and vocational education including higher technical 
education from a levy of this kind, as Bombay is a great centre of 
industry and commerce. It is seen from " The Indian Labour" issue· 
of .May-June 1948 that the total wages paid in Bombay Province 
during the year 1946 were Rs. •18,r;G,55,130. By imposing a levy 
on the above basis Government will he aLle to realise approximately 
Rs. 10,00,000 for technical education per yea.r. 

13.23. '\Ye are aware that industry has shown its interest in 
technical education by helping the larger and more advanced insti
tutions in the Province with substantial donations. The success 
achieved along these lines in the past has been the result of personal 
interest and activity on the part ·of members of the governing body 
and heads of the institutions. Big industrialists with interests in 
many parts of the country tend to refuse assistance to local institu
tions because of possible repercussions in other areas. Local nrms 
tend to be more generous, since they have observed in their own 
experience, the benefits accruing to their employees and to their 
own organisations. We would like to stress the fact that technical· 
education cannot achieve realistic and purposeful direction at every 
stage, unless industry takes a real and effective interest in its pro
motion and development. The evidence we have gathered in 
respect of a gencrn.l tax on industry for technical education is not 
conclusive. We found the Ahmedabad Millowners to be in favour 
of such a levy particularly for the training of the skilled workers. 

· 13 .2>1. Technical education being costly cannot be adequately 
supported from the funds of the Provincial Governments alone. It 
also meets more than a Provincial need. It is therefore but right to 
expect that the Central Government should make a contribution to 
meet the needs of technical education schemes of the provinces. Ex
perience in other countries has shown that practically ~owhere ha_ve 
the Provincial efforts alone been found capable of meetmg the entire 
burden unassisted by Central Government. The Federal Government 
of U.S.A. passed the S~ith Hughes Act providin¥ for annual di~
bursement of seven milhon dollars to the States m support of thell' 
programme of various forms of vocational education. The Dominion 
Government of Canada enacted an Education Act in 1890 appro
priating a sum of ten million. dollars in ten_ years for the _purpose of 
assisting· and promoting tcchmcal educa~ton Ill ~anada. It IS su~er~u
ous to state that far stronger reasons exist Ill this country for a similar 
financial assistance being rendered by the Central Government. for 
promotion of technical education in the Provinces which are very ·much 
poorer than the States in America and Canada. 

]>IO·V Bk Na 18--lOa 
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CHAPTER XIV. 

ST.Ji\L\1:\.RY AND RECO~Ii\IENDATIONS. 

CHAPTER III. 

]. Althoucrh it would be impossible to furccast with any degree of 
precision tht extent ?f industri~l expansion in. th~ Province and the 
development of technical education needed for It, It would be safe to 
assume that thme will be sufficient industrialisation to create an urgent 
and growing need for facilities for technical cduGation. We have 
surveyed probable expansion of industry in the various branches such as 
mechanical, electrical and civil engineering, textile manufacture, 
chemical manufacture, printing, small-scale industries and rural 
industries and have stated the categories of tec!mical personnel required 
for the large and small-scale i':;dust.rics. 

2. Technioal education will h:we to be provided fm the personnel 
required for the existing cngii:rerir:g imlustries as well as for the e>:pansion 
of tl1e industry as em•is:t:rcd iu our ret0mmendations and a very wide 
range of instruction will be nece""ai}' for all grades of employees from 
the manager, designer ancl. the reso::>rch worker to the operatives engaged 
in routine production. (R.I-3.3.) 

3. In the building industry muclJ depends upon the efficiency of 
the Clerka of Worka and Maistries for whom special training courses 
are essential. (R.2-3. 9.) 

.4. It is also ncces.'<ary that Government should take every step to 
foster and encourage education and training for the textile industry 
for all grades from the m~nr.ger to the ordinary weaver and spinner. 
(R.3-3 .12.) 

5. The courses for students of printing technology should be provid·?d 
at larger and properly equipped schools of printing, which we recommend, 
should be started in the Province at suitable centres. (R.4--3. 22.) 

. 6.. We recommend the establishment of a specit~l local technical 
tnstitute at Surat where special stress should be laid ou imparting educa
tion for the Jari Industry. (R.5-3.23.) 

!· It is very important that the skill which has been developed in 
this trade sho~d not be allowed to die for want of encouragement as 
has bappened In some cases in the past. 

8. The cottage and small-scale industries reb.ted to agriculture 
froperly planned ~nd en~ouragecl by Government will bring prosperity 
'o the cuuntry-wle. We recommend that arrricultural institutions 
of the. non-collegi.ate grade should be brought u;der t'Ie control of the 
Council of Vo~atiOnal Educ~tion, the establishment of which we have 
recommended Ill Chapter XII. (R. 6-3.25.) 
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!). The lack of education of any kind is a principal reason for the low 
effioiency of the n;anipulative cbss of workers in tl1is country. We 
attach very great Importance to the provision of training facilities for 
this category of industrial workers. ~Iaximum efficiency in industrial 
production cannot be obtained if there is no reasonable and legitimate 
scope for ambitious men of intelligence and ability to rise to higher 
grades. 'Ve recommend that a systematic "chme for the vocational 
tmining of workers in tho operative gratle ,,:.wuld be fvrmulate<l and 
should be put into operation at au ear;.- date in the Province. 
(R.7-3.4I.) . 

10. The present tendency is to affvrd equality to women in all walks 
of life and it is therefore but right to provide opportunities to girls ""d 
women for adequate trade and iudnstri;d training in or,!er that they 
might take their place in the business '"'d industrial life of the country. 

11. As however women in this country h:1d fc,w opportunities to take 
up independent careers in the t2cimical fic·lds and as their vocational 
ability finds its best expression in the !:tome-making m·ts, we recorwnend 
the establishment of institutes for ""''men which may be designated 
as Kala-l\Iandirs where courses in spcciiie work-room crafts such ,as 
needle-work, embroidery, ladies drt~sc;-ruaking, tailoring and eookcry 
may be offered .. Such Centres shoul<l also prvvidc a training ground 
for teachers of d<)Jncstic subjects. (i'.. 8-3.'13.) 

12. We recommend that part-time courses of the d·ll!'~tion of one 
or more sessions should be pro,_-iJcd in thew in:.;titut,ivns for woli.1en 
and girls engaged in full-knc c;;.ploy;Ecnt. (R. 9-3.-13.) 

13. We recommend that in addition to tailoring, c<·:broidery and 
fancy work for which the Board of Technical aad lndustrial Training 
offers courses, provision shoulcl be u:mle for im;truction and examina
tion in other similar subjects. (R. 10-3 .43.) 

14. The problem of special pmctical courses to sen·e the requirements 
of girls was the basis for the cstaLiiohmcnt of the \\"omen's University 
by Dr. D. K. Karve. The idea has since then gain"d ground and a 
number of educational institutions of Secondary School Grade for 
girls, providing along with general ccluratio~, practical courses, .has 
sprung up in different parts of the Pro\·mce. These mstltutwns 
deserve everv encourag·3mcnt and help. There wonld, however, be 
little chance ·for them to be established on a sound footing unless the 
girls attending them get aclmission to tlJC colh·gcs as Iack. of such a 
facility would bring the institutions down in the :''k' atwn of the 
general public. We therefore recml<~l"Cnd that ,thcs': mstJt;utwns should 
be encoura"ed to devdop into full-iicdgecl '\ ocatwna.! B1gh Schools 
for Girls and should prepare girls for va:ious optional co~nses pro,·ided 
at the S. S. C. Exo:nination Wlth sUJtaUe moddicatwns wherever 
necessary and the girls should get ad;nission in the Arts Colleges. 
(R. 11-3 .44.) 

15. In order that the vocational education of women may proceed 
as far as possible under the guidance of worcwn ther.oselves we recommend 
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that Government should encourage \\'omen's Social and ·\Velfare 
Associations to take up such activities and expand- them where need 
exists. (R. 12-3 .45.} 

CHAPTER IV. 

16. The ain1s of education may be stated to be-
(1) To equip a person to earn his livelihood ; 
(2} To equip a person to play his part as a citizen in a democracy ; 

and 
(3) To enable a person to dcvel~p all the latent powers and 

faculties so as to enable ]urn to enJoy a good ilfe. 

17. The present state regarding the development of. educatio1_1 in 
its various stages is described (in paras 4. 3. to ·1._12.) giVIng the VIews 
of the Wardha Colllmittee, and of the Central Advisory Boar~ regardmg 
education at the ao-e-level 6 to 14. We attach very great Importance 
to the introductiOJ~ of handwork in the primary and middle stage of 
school education as envisaged in the Central Advisory Board's plan for-

( a) the i~trinsic merit of hand-work; 
(b) creating an atomsphere in the school by which the wastage 

in school will to a very great extent be eliminated; 
(c) devel~ping the full and well integrated personality of the 

pupils; and 
(cl) the discovery of the aptitudes of the pupils during the middle 

school sta~:e. 

In order to attract and retain a larger number of pupils at the middle 
school stage, we recommend that a variety of optional subjects involving 
manual work imd skill should be introduced at this stage as a part of 
general education. (R. 13-4 .14.) 

18. We recommend that craft education should be extended to 
the high school stage as it is done in some other countries and to a small 
extent in this country. (R. 14-4 .15.) 

19. In view of the fact that it may not be possible for individual 
school managements to provide their own workshops and equipment 
and as it will not be possible for Govemment to give adequate grants 
to all schools separately we consider it. desirable that Government 
should establish at important towns activity centres to be named 
" Arts and Industries Centres " for the benefit of high school pupils ·. 
in the locality. (R. 15-4.15.) 

20. Such Centres should be established in places where there are . 
about half a dozen schools in. the vicinity of the proposed Centre. 
(R. 16-4 .15.) . 

21. We suggest tha~ a variety of activities shouldbe provided at 
these Centres. The pupils from such schools should be given instructions 
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in the activity centres for about two continuous periods twice a week. 
(R. 17- 4.15). 

22. The capital an,d recurring costs of different units in such a centre 
and data from which co"ts of further expansion can be computed is 
given in appendices. (Vide Appendix-F). We recommend th·1t 
such centres should be established in the first instance in places re-
commended by us in Table No. 12. (R. 18-4.16). . 

23. We would like to emph :sise that we are recommendin<> the 
introduction of handicrafts at the high school level main!; with 
a view to stimulating the interest of the pupil in his studies, as such 
training stands for efficiency in work and thoroughness in production. 
The principle of providing a satisfying activity with a view to 
developing the latent faculties of the pupil should not be, i11,.our opinion, 
confined to craft work or manual work alone. Children (adolescents) 
manifest their abilities for academic, technical, art or music studies 
which are not mutually exclusive. It is for this reason that w~ 
recommend that art education which is closely allied to craft education 
should be encouraged in the Arts and Industries Centres. (R. 19--4.20). 

24. It is also necess:1ry to make provision for those students who 
have special abilities in science for pursuing interesting experimental 
work in science in all its branches. The Arts and Industries Centres 
will, therefore, have a Cmft Section, an Art Section, and an Experimental 
Science Section. (4.21). 

CHAPTER V. 

25. It is our view that while making provisio11 for technical 
education, due care should be taken to see that the true function of 
education which is a creative one should be kept in view so as to create 
new forms of skills and by so doing to confer a higher social status upon 
occupations and that past mistakes in this respect should be avoided. 
Technical education should, therefore, .be. based on a broad foundation 
of general education and at every stage of technical education due 
provision should be made for the cultural development of the student. 

26. In the planning of vocational education a very important thing 
to be borne in mind is that the plan should not contain water-tight 
compartments, but that it should be sufficiently flexible and elastic 
so as to afford openings for deserving and ambitious scholars at every 
stage. 

27. We have examined the various courses offered under the 
Board of Technical and Industrial Training and we found that these 
courses required standardization. Our recommendations in this: 
respect are incorporated i_n T~ble No. 9 where in col~mn 5 our 
suggestions regarding modificatwns of the courses ar? g1ven along 
with the institutions where such courses are offered. It IS not expected 
that the modifications that we have suggested could be .brought into 
effect immediately and we therefore recommend that . the suggestions 
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that we have made should be borne in mind while giving effect to the 
gener~l phn of technical education "·hich we hct;·e recommei<dcd. The 
standard• of admission to different. courses &howd conform With those 
l~id down in. our gencml plan. (R. 20-5.1-5 .4). 

28. The rtcncral plan of educntion as we vi~~uali~e it, is givan in 
Chilpter-V ~nd expbmtion of the plrn is given in par~gr~ph 5 .5. (R 21 
-5.5). 

29. The report of the Consulbtive Committee of the Board of 
Education, EngL:nd (The Spens Report) ~s well as the Reports of 
·Abbott and Wood and of the Central Advisory Board have very strongly 
recommended the eot:cbJi,.hment of technical high S< hoo1s as quite 
dbiind. fn-m ac: di. mic gn miiCJ.r s< h0oh~ ha.vic.g in every l·.~•; .ccli cq uality 
of strtu:; with the ;:c;:dcmic high schools. Tcchniel "'hjccts have, 
these rcpor~ state, been found to be C<>pable of pro,•ich•.g an all round 
education or culture as distinct fron1 the vocatio!12l tr:1ining for many 
young pec.ple, not necessarily by any means less intclligc•nt, but w~ose 
mental fatuities ,,re fully stimuhted r.nd more fully satdied by practiCal 
rather than r:cadcmic studies. ·we are fully convinced of the need of 
opening schools of this type in order th~t a greater vmiety may . be 
introduced into educat;on at the wcoudary stage and also with a new 
to diverting 0: reosom,ble 'shc.re of the best brains of the community 
into industri;tl occupatione. There are at present four such te(hnical 
high schools ii\ the provh1ce. We recommend tlli•t technical high 
schools should Ice opened in the fir.;t incta'"ce where the number of 
students attending the high S< hool classes (~V to VU) is more than 
2,000. (R. 22-5.15). 

30. '\\ c recommend that such schools should be started in industrial 
towns even though the number of high school students does not come 
up to 2,000. (R. 23-5.15). 

31. We recommend that Government should encourage partial or 
full conversion of private high schools by giving grants-in·aid for such 
conversion in accordance with our r€commcndations in that behalf. 
The ultimate aim should le to have a technical high school in every 
district. (R. 24-5.15). 

32. The present .syllabus of the Secondary School Examination of 
Te~hnic~l High School requires revision in the light of the experience 
~awed Ill the last few years. It is considered to be rather Leavy. It 
IS also_ capable_ of being widened by inclusion of more technical subjects 
as optwns. \\ e recommend that the S. S. C. Examination Board be re
quested to go into this question. (R. 2c-5. 13, 15). 

33 .. We .recommend that transfer from the academic high school to 
tcch~wal high school and vice versa should be as easy as possible and 
that It should be possible for a pupil to be transferred from either type 
up to standard V (inclusive). (R. 26-5.11). 

34. We _recommend that the students from technical high schools 
~ould he given some crcc!It for. entrance into engineering and technolo
giCal colleges and institutions. (R. 27-5 .16). 
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35. Requirements of .the personnel for industry for skilled artisans, 
craftsmen and junior supervisors will be dt·awn from those who have 
completed their course at the Junior TecLnical, Trade or Industrial 
School which in most cases will be a two-year full-time course. In 
view of the importance which is to be attacLed to the cr:.ft work in the 
school curriculum up to high school stage it is expected that after 
a course of training in a Junior Technical, Trade or Industrial School, 
boys will have attained a standard of skill sufficient to warrant their 
admission to skilled trades as appz entices or· learners. Pupils from 
these schools are expected to enter employment at about the age of 
sixteen in the sldlled artisans category. . · 

36. Junior Technical Schools in Englend are reported to have done 
very valuable work within their own province. We recommend the 
establishment of Junior Teclmical Schools as an e>:perimental measure 
where provision will be made ultimately for about 12,000 pupils. The 
curriculum to be followed is outlined in paras. 5.27 and G.28. (R. 28-
5.25, 26). 

37. The whole of the instruction in the junior teehnical school 
should be given in the mother tongue with the retention of English 
technical terms wherever necessary. (R. 29~5.28). 

38. English has been included as a special subject of study for the 
benefit of those pupils who would continue their studies after leaving 
Junior Technical School and also benefit by being able to read engineer
ing and technical books written in English. As in the case of technical 
high schools, opportunities should be provided for bright pupils from 
the junior technical schools for transfer to technical high schools or to 
a senior technical school at the end of their course. (R 30-5.29). 

3!l. After the completion of the course in the junior teehnical school 
the pupils should he awarded certificates and we recommend th~tt the 
Provincial Vocational Education Council should be requested to go into 
the question of giving credit for the work done by the pupils in the 
school throughout the course. (R.- 31-5 .33) . 
. 40. As the Junior Technical School is new to this country we recom

mend that in the early. stages the School should form a part of a Techni
cal High School in order that cost of their establishment bot.h capital 
and recurring could be minimised (R. 32-5. 32). 

41. There are in this province certain institutions which are offering 
courses of training framed by the Board of Technical and IndustTJal 
Training which could properly fall in a category of what m~y be termed 
as a Senior Technical School. The. object of >uch a school 1s to provide 
vocationc.l edu<ation to boys who h~ve had a more prolonged general 
education and who intend to enter one of the non·m~mpulative mdu:;trJes, 
s~ch as spinning or weaving, with a view to holding supervisory posi
tions. As the object of education is to produce -a pero_on above _the ra~ 
and file worker it is necessary in such institutions to prov1de a cw-nculum m 
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which scienc~, mathematics technical drawing,_ engi•1eeri~g and techno
logical subjectg and training to handling machinery are mcluded. 

CHAP'rER VI. 

42. Trade Schools prepare pupils for a deu~te trade. o_r occupation 
and the development of such schools should, m oar opmwn, form. an 
essential feature of the programme of development of techmcal 
education and training in this Province. (R. 33-6.1). 

43. An improvement in the training faci~ities for the l~rge proportion 
of the engineering employees and a generalimprove;nent m. the standard 
of craftsmanship in this country are, from the pomt of View of future 
industrial development, the most important and urgent problems. 

44. Judged by the Western standar~ the craft_smanship in. t_his 
country will remain at a low level for a considerable perwd unless positiVe 
efforts are made to improve it. 

45. As a result of the Compulsory Education Act and further of the 
elimination of English from the middle school stage there will be greater 
nun1ber of students going through the middle schools who at the end of 
the middle school stage will have to be provided with suitable opportu
nities for vocational training. We would, therefore, recommend that 
admission for craft training in the trade schools should normally be for 
persons who have completed middle school stage of education. (R.34-6.5). 

46. It is important that the facilities for the training of craftsmen in 
industrial establishments as well as the general industrial environment 
should be so improved that their first impact upon the new entrants 
produces a salutary effect upon them. 

47. Effective practical training can be imparted by a method consist
ing essentially of ~xplanation, demonstration, imitation and repetition. 

48. Messrs. Abbott and Wood had recommended the Continental 
Plan rather than the English one, as the best to suit the Indian 
conditions for the craftsman training. We do not agree with this view. 

49. In our discussions with industrialists, educationists and labour 
le~ders, we observed a unanimity of opinion regarding the training of 
skilled .w?rkers. and cra~tsmen in that _it should be on a co-operative basis ; · 
the trai~mg_bemg camed o~t par~ly m school and partly in the industry. 
We are mclmed to agree with this latter view. . 

50. We are of opinion that the abilities which are desired in 
a c~a~tsman can best ?e d~veloped by a combination of a good practical 
tramm~ system orgamze~ m ~ factorr or a workshop and a good technioal 
educatiOn system orgamzed m a sUitable teaching institution. 

51. It is, therefore, emphasised that there must be fullest co-operation · 
?otween th~ industrial establishment~ and the technical institutions 
m the plannmg of training schemes and in their operation. (R. 35--'-6. 9) .. 

52. Und~r the rresent conditions We would suggest that the trainee . 
should spend the fust four months entirely in the trade school and of 
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school and the other half in the factory on a part-time basis. During 
the whole period of training, the progress of each apprentic~ should be 
the subject of a system of monthly records kept by the instructors both 
in the school and in the industry. At a certain stage of the factory 
training the apprentice should bo given work involving responsibility. 
The total period of Trade Training should extend to three and a half 
years, the last 11 years being spent in a factory as an apprentice. 
(R. 36-6.11, 6.13). 

53. We recommend that some of the present courses offered under 
the Board of Technical and Industrial Training should be re-organised 
to form trad~ courses. We also recommend the introduction of new 
trade courses particularly for the Electrical Industry. It is further 
recommended that the proposed Provincial Vocational Education Council 
should be requested to go into the question of an ailequate system of 
Certification for the trade cotU·ses. (R. 37-6 .15). 

M. In the textile industry there appe!trs to be an urgent need for 
starting of special trade cotU·ses for the two main branches of the industry 
viz., spinning and weaving. At present the industry, both as a whole 
or in its individual units takes no responsibility for this training. Faci
lities for post-employment training on a very small scale are available 
at Pare! at the Textile Technical School of the Social Service League. 
But they are quite inadequate and more schools of this type are necessary 
in the various mill centres not only in Bombay City but also at 
Ahmedabad and Sholapur. It is therefore necessary to introduce 
facilities for pre-eJnployJnent training first in the weaving section as 
early as possible as no opportunities exist for training this category 
of skilled workers. We agree with the views .of the Millowners in 
Ahmedabad that in course of time after provision has been made for 
adequate training facilities, no person who does not possess a certificate 
of being a skilled operative should be allowed to work in the textile 
industry. We recommend that a beginning should be made by starting 
at least three pre-employment schools at Bombay, Ahmedabad and 
Sholapur respectively. (R. 38-6.16, 6.17 and 6.18). 

55. It has been suggested that provision should also be made for 
hostels for the trainees as hostel life would be more conducive to the 
formation of good habits both as regards study and social behaviour 
and that such hostels should also be utilised for persons who come to 
the industry for vacation or college apprenticeship so that the contact 
of trade apprentice and ·the college apprentice would be mutually 
beneficial. (R. 39--6.18). 

CHAPTER VII. 

56. Part-time education has not developed in this country to the 
same extent as in other industrially advanced countries. Part-time 
education may be either in part-time evening classes or in part-time 
day classes. 



·57. In this province provision exists for p:trt-ti~e day. ed !Cation 
.at the V. J. Technical Institute on Saturday morm~gs where :;.ppren· 
tices and industrial workers released from theu work by the 
emplcyers utilise their time in attending the _institu~e. for necess:1ry 
theoretical instruction to supplement th01r pr.:~ctJCal.traim!lg. · ~ece~tly 
on accoul\t of the reduction in the working hours Ill the text!.: mills, 
the Textile Technical School at r~rcl h -.s also started classes ducmg the 
day for ~extile workers. 

58. There is no general system of selection of apprentices ~o 
attend ·these classes with paid "time off" aml. we recommend that Ill 
general only those students who have shown by their industry and ability 
their worthiness for assistance and encouragement, should be granted 
the privilege of "time off" with pay. The "time off" allowed to them 
should normally be two half-days a week and that full time of eight 
hours per week required for training should be made up by the 
apprentices being required to give up from their own leisur~ time once 
a week, a minimum of two hours for attendance at evenmg classes. 
(R. 40-7.5). 

59. The Government Apprentice Scheme comprising the acceptance 
of young men for being apprenticed to industrial establishments for 
a period of 3 to 5 years according to the nature of the industrial 
trades for which they are apprenticed was introduced by the Government 
of Bombay in the year 1935, with two objectives : (l) to provide industry 
with young persons of education as skilled workers ; and (2) to 
reduce the middle class unemployment. The Scheme has been operating 
at the V. J. Technical Institute, Bombay and the R. C. · Technical 
Institute, Ahmed~bad . 
. 60. The selection of pupils for the Government Apprentice Scheme 

is made by selection committees consisting both of teachers and 
industrialists and probably this accounts for the greater keenness the 
evening apprentices show in their work, as anainst the Saturday 
apprentices who are selected· by their employers."' 

61. Even with the provision of part·tinle day education which may 
be giv~n .~~ing t~~ wor~~ng time of the apprentice with arrangement 
for paid tlllle off , additional arrangement for evening classes which 
the apprentice will attend during his own ieisure-time will have to be 
made. (R. 41-7.9). 

62 .. A la~ge .nu~b_er of persons working in workshops who might 
find difficultiCs Ill giVIng up much of their workin" time to attendance 
at day classes would benefit by either part-tim~ day release or by 
~ttenda?ce ~t the e:'ening classes. We recommend that part-time 
Instruct~on g1ve~ durmg the evening sessions may as far as possible 
be prov1ded durmg the day , with paid "time off". (R. 42-7 .9). 

6~. We. do ~ot. contemplate that part-tinle education should be 
earned o~ m bml~m~s o~ their own, but the classes may be held in · 
the prelll!Ses of InstitutiOns. where full-time education is 'imparted. 
We recommend the appointment of one Administrative Head · 
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(Principal) for both the types of classes at one and the same institution. 
(R. 43-7 .10). 

64. Experience gained during the last 12 years has shown that 
part-time education could be imparted successfully by takin" full 
advantage of buildings, equipment and the staff of the existing in~titu
tions, the latter being often supplemented with advantage by persons 
drawn from the industry who though not experienced teachers are 
able to make np what they !auk in slrill in teaching by the realistic 
atmosphere they bring to the class-room. (R. 44-7 .10). 

65. In industrially advanced countries a very large number of 
persons holding responsible positions in the industry have obtained 
most of their technical education by attendance at part-time evening 
or day classes. In a country like India wlJCrc people are unable to 
pursue technical education on account of financial stringency, there 
is all the more reason why every adequate facilities for part-time educa
tion of both the types should be provided. Arrangements should 
also be made for a country wide recognised system of examination and 
certification for persons undergoing part-time education, in order 
to make part-time technical education popular throughout the country. 
(R. 45-7 .11). 

CHAPTER VIII. 

66. There is at present no arrangement for imparting training for 
teachers in vocational schools and institutions either before recruitment 
or after entering the profession on the lines similar to the B. T. or T. D. 
·courses open for teachers in Secondary Schools. We think that such 
training is of equal value to the teachers in vocational schools and 
arrangements should be made for imparting it. 

67. Taking into consideration the special circumstances pertaining 
to teachers in technical subjects we recommend that candidates who 
have obtained a degree or diploma and wish to be. tea.chers in te.chnical 
institutions as well as teachers ser,ing in technical institutions, who 
have had no training in methods of teaching, should be encouraged 
to take training courses. (R. 46-8. 6). 

68. The teachers undergoing tmining should be paid stipends equal 
to their full salary. (R. 47-8.6). 

69. The expenditure incurred by .t~ohnical i?sti~utions in this be
half should be admissible for speci<ti grants-m-aid. (R. 48-8.6). 

70. It is not necessary, in our opinion, to provide long term training 
for teachers in charge of technical subjects. In view. of the_ small 
number of teachers undergoing training it would be possible to Impart 
such training in a single institution for a few years to come. !Ve 
recommend that Government sbimld make arrang_ements for r;;nnmg 
short term courses f<>r the training of teach~rs m ~ombay prefe;
ably in collaboration with ~h.e V. J .. Tech~Ical Iusti~ute, as tlus 
location would facilitate VISits to 1ndustnal establishments and 
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will ·afford facilities for teaching practice both in the ci&ss-rooms &ll.d 
workshops. (R. 49-8.8). 

· 71 .. The general outline of the curriculum is stated in paragragh 8.8. 
The duration of the course should ordinarily be of not more than one 
term concurrent with the term of the institute. (R. 50-8. 8). 

72. For full-time teachers who for administrative reasons cannot 
be spared during term time as well. as of the part-ti';'l~ te:'chers who 
will be required in greater number In future for partJcipatmg 1n part
time instruction we recommend that short courses for both full and 
part-time teachers should be arranged by Government in co-operation 
with a local institution. Such courses should preferably be confined 
to a difinite branch of techni~al education. They should be of 10 to 
15 days duration and should be offered preferably during vacation. 
The expenBe of attending the course should, in our opiniou, be shared 
between the Government, the Institution and the teacher. (R. 51-
8. 9). 

73. A panel of experienced lecturers who have shown themselves 
able to handle different aspects of the problem of teaching of technical 
subjects can be drawn for conducting these courses. 

74. The minimum qualification for a teacher in charge of teaching 
the theory of technical subjects in any technical high school or 
industrial and trade school should be an approved diploma in 
engineering, technology or accepted equivalent q•1alifications for the 
work entmsted to him. (R. 52-8.10). 

75. The post of the Head of a Technical High School which provides 
substantial portion of general education, may be held either by a non
technical or by a technically qualified person. IIi the interest of the 
success of the various vocational and technical institutions which we 
are recom!!l.ending to the Government, it is essential that the Heads 
of these Imtitutions qe appointed with due care and thought and that 
the persons thus appointed possess the necessary qualifications, suitable 
industrial experience and enthusiasm for the execution of the worJr 
entrusted to their care. (R. 53-8.11). 

76. A bchnical trade instructor ~bould be (<t) a practical man 
thorou::hly familiar with uptodate workshop practice, (b) conversant 
with the elementary theory connected with his trade, and (c) able to 
impart his knowledge. (R. 54-8.11). 

77. We recommend that the trade instructors required for technical 
institutiom in this Province may receive their training by arranger•.Jents 
with the :T:<tbour Department in a Training Centre which is established 
by the GoYernment of India at Koni, Bilaspur. (R. 55~8 .15 ). 

· 78. \Ve recommend that s)lort. term courses of instruction should 
be provided for the benefit of trade instructors from time to time at 
lMger · engineering colleges for imparting the necessary training. 
(R., 56-8.15 ). 
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79. We recommend that technical teachers and trade instructors 
should be deputed to factories for experience for three months every 
four years. (R. 57-8.15). · 

80. A teacher in technical subJ'ects should have aood industrial . d 0 e.xper1ence an we recommend that ordinarily three years industrial 
experience for a teacher and five years industrial experience 
for a trade instructor should be considered as the minimum. (R. 58-
8.18). 

81. Recommendations regarding scales of pay for teachers and in
structors and other staff for places outside Bombay City are given in 
Table No. 14. (R. 59-8.18). 

82. The scales of pay recommended are moffusil scales exclusive 
of allowances admissible under G. R. F. D. No. 6567/33jiV dated the 
15th January 1948. We have recommended the salary scales and 
allowances as provisional for a period of five years. The situation 
should be reviewed after five years. The scales recommended are for 
Government Institutions and should serve as a model for private insti- . 
tutions as well. (R. 60·8.). 

83. The salary scale of the Superintendent of a Senior Technical 
School should be the same as the Technical Superintendent of a Technical 
High School, viz., Rs. 200-10-300, E.B.-15-420. The same scale 
should also apply to Heads of Industrial and Trade Schools. (R. 61). 

84. The salary scales of teachers and other staff recommended for 
Technical High Schools would also apply for similar staff in Senior 
Technical, Junior Technical, Industrial and Trade Schools. (R. 62). 

85. We recommend that the teachers of academic subjects in the 
Technical High Schools should receive the same emoluments as recom
mended by Ghate-Parulekar Report and as accepted by Government. 
(R. 63). 

CHAPTER IX. 
86. Industrial and Technical Education in this country has suffered 

very greatly on account of lack of co-ordination between the education 
imparted in colleges and practical training imparted in works. In the 
West the industrial establishments provide systematic practical train
ing to students from technical institutions, this being complementary 
to the theoretical instruction given at the institutions and in addition 
an encouragement to boys to undergo further education on_a.part-time 
basis. Certain firms have also gone a step further ill prov1dmg speCial 
courses for the benefit of the teachers in technical colleges by organis
ing summer schools in which the senior. staff of t.h_e compan;v make 
available to those responsible for teachmg engmeermg and alhed sub
jects, the latest practice in design, the use of materials _and meth_ods of 
production. Co-operation between educatiOn and mdustry Ill the 
west has reached a level whereby the benefit of that co-operation is 
derived by every one from the craftsman to. the Professor in a Tec~ical 
College. We would recommend the_ followm~ measu~es f~r effectmg a 
greater co-operation between ·educat.wn and 1ndustry m th1s country. 
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87. The Boards of Studies which 'in the first instance draw up 
the syllabuses and courses of practical instr.uction. s_hould 'directly 
consult official associations of employers and mdustnahsts an<;]. profes
sional engineering and technological. associations, and for craftsmen 
training courses, the labour associatiOns as well. (R. 64-9. 5). 

88. That well arranged programmes . for systematic courses of 
training inside the factories should be formulated. The programme 
will differ according to the requirements of different industries as 
well as for persons for whom they are intended, craftsmen, foremen 
and college apprentices etc. The training in final stages should 
include as far as possible experience in handling plant and equipment 
and proper records should be maintained of the work done from 
day to day in each department. (R. 65-9. 9). 

89. That Government should institute a centrnlised systematic 
and co-orJinated apprentice scheme for coveri,ng all classes of appren
tices. All inJ.ustrial establishments should be required to take a 
stip:tlated number of apprentices for a given period and they should 
be rcq·.t:red to put them tO.rough a phnned programme of training adju· 
steel to the needs of each category and the standin~ of the apprentices 
in the category. (R. 66-9. 10). 

90. That duly qualified Educational Officers should be appointed 
by Government to super1•ise the detailed operation of the appren
ticeship scheme. These Officers should serve as Liaison OjfiGers 
between t 1ce industriaLsts, the technical instit,ltions and the 
apprentices. (R. 66-9. 11). 

91. Th~t industry should be given a substantial representation 
on the governing and advisory bodies of institutions for technical edu
cation, in order that the needs of toe industry might be brought home 
to the educatioml institutions. (R. 67-9. 12). · 

92. The establishment of " Works Schools" within the industry 
should be encouraged. (R. 68-9. 15). 

93. !he teachers in tochnical institutions should be required to 
mamtam contacts with professional and scientific societies as well as 
with local organisations of the industry. (R. 69-9. 1G). 

9'1. The teaching staff of technical institutes should be encoura· 
ged to undertake. wo;k of technical tests and investigation of speciai 
problems that ar1se m the works, provided always that such work 
d9es not interfere ·with their normal duties. (R. 70-9. l!l). 

CHAPTER X. 

95. Government should ~onsider the question of Vocational guid
a~cc ~nd sele~twn as o_ne whrch •hould engage their serious attention. 
\ ocat_wnal gmdanc~ '.s necessary for giving necessary information, 
exp~rtence a_nd ~dvwe m regard to choosing an occupation, preparing 
for It, en~ermg 1t, and makmg progress in it. Vocational guidance 
should With advantage precede the entry of pupils into vocationnl 
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schools or institutions and should be continued during the time the· 
pupils learn the vocation and after employment begins, to the time; 
when it is reasonably certain that the learner is prepared to take 
his place in industry or wherever he finds his work. . · . 

· 96. Psychological tests were used on a large scale during the second: 
great war by the fighting forces and in particular by the Royal Air Force. 
The Senior Psychologists Department at the Admiralty and ·the 
Directorate of Selection of Personnel at the "War Office in Great Britain 
were set up, and their tests led to the standardization of psychological 
tests for the selection of personnel for the various fighting services. ; 

97. The report by the Joint Committee of the Association of Techni; 
cal Institutions and the Association of Principals of Technical Institutions 
in England on " Testing for the Secondary Technical School " has made 
some valuable recommendations. It is seen from their report that the· 
selection of pupils for secondary technical education can be adequately 
made at about the age of 13 plus. · · : · 

98. "'e feel that the success of technical and vocational ed~cation 
below the collegiate stage will very largely depend upon proper young 
persons being selected for training and misfits being avoided. We 
therefore. recommend that Government should take immediately steps 
to have aptitude tests formulated for Indian conditions by a body of 
experts. (R. 71 -10.6.). 

99. The aim of conducting vocational guidance should be to inf!u-J 
ence the wishes of young persons in such a way that they should coin-· 
cide collectively with the recognized demand of the various branches of 
economic life. (R. 72 - 10. 8. ). 

100. Government should encourage the publicatiol'\ of occupational 
literature which would be of assistance in the vocational guidance or 
young persons, preferably in co-operation with such bodies as the Rotary-' 
Club of Bombay and other Clubs in the Province. (R. 73-10.11.). · • 

101. The provision in our junior and senior basic schools of a variety 
of hand work and craftwork and the use of simple machines etc., will 
bring out the latent powers and aptitudes of our children .. This will 
facilitate testing for vocational guidance. (R. 74- 10. 13.). 

102. It would be necessary for the body of experts referred to above to 
give clear directions to school teachers in the matter of maintaining 
proper records of school children for the purpose of diagnostic testing. 
(R. 75 ~ 10.13.). 

· 103. With the limited resources of the country every effort should be 
made to fit a square peg in a square hole by concentrating attention on 
vocational guidance and selection. (R. 76- 10. 16.). . 

CHAPTER XI. 
104. The question of medium of in~truction ~ the -:arious grade~ of 

technical education requires consideratron and th!s too m a mu?h .mder 
context than that of the jurisdiction of the ProV!hce. _Th~ ~~!?:'~·L ~f, 

)IO·V Bk ;N"a. Ie-U 
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opinion seems to favoli.r adopti~n of the mother tongue:inilie primacy~ 
and secondary stages of education. There are s~me. .w~o. ·advocate c: 
adoption of regional language as the ~edium of I~~ruct~on: e1len ;fov 
University education. Technical education ~nd tr~llllllg m .. tec~caL 
high schools, in junior technical schools and mdustnal. a~d trad~ ~ch_oo,ls 
would require knowledge of English for those rece1vmg trammg m : 
these schools. · • 

105. Attempts to impart instruction in languages ot_her than E~lish~ 
would call for preparation of necessary teJ:t-books . 1n the , regJOnat 
languages as the first step in this direction. The number of books ~n1 
technical subjects so far published in modern languages is very small; 

. : ) 

106. The question of providing sufficient amount of scientific and: 
technical literature in the regional languages should be taken up by. 
the Government, which should set up a permanent body to be styled• 
"The Provincial Technical Book Committee " ar.d it should be entrusted 
with the work of preparing suitable technical books in · regional 
limguages. Dictionaries (English-Regional Language) dealing· with; 
technical and other terms should also be prepared. (R. 77--:-11.). 

: 107. Co-operation of the staff of technical and scien~e ~tit'utei. 
and well-known writers should be sought by the" TeJ:t-Book Conimittee" 
in the preparation of text-books and other literature. · Until pp:blication' 
of the necessary text-books and literature, instruction will have tO be 
given as heretofore in English in Technical High Schools &nd the Senior 
Technical Institutions. (R. 78-ll.l.). · ., 

108. When instruction gets switched over to th~ . re'gionallangnag~ 
npto the high school stage, English should be kept as a compulsory 
second language in the technical high school, the senior technicaL 
institutions and junior technical school. (R. 79..:..11.1.). · 

CHAPTER XII . 
. 109. The nature of future development of technical education would: 
necessarily involve a systematic investigation of the distribution and: 

· the social and occup~tional characteristics of the population of different 
areas. Th~ needs of industry in the way of technical personn.el co)lld 
be determm~d by carrying out suitable surveys. The justification 
for undertaking such surveys arises from the fact that technical 
edu?Stion is designed. to pre~are. pupils for a specific ·PUrPoSe and it is 
ObVIOUS that nO techmcalmstltUtlOn should be started unless .the need 
for it has ?een justified by an analysis and evaluation of the varioii~ 
~actors,_ wb1ch c~n b~ done only by means of a· survey. In Iridia where 
mdustr1al orgamsatwns hav~ not yet developed, surveys of this kind 
sho~ld prove.helpful. We. recommend that general, periodic, and 
'!Pecifio surveys sbould be carried out ly Government ... to ascertain. 

!~iri::r~/!~~k:~ imd ~il_d~~trial ~dll~f>tion ~or~h~ dig~e!lfo9.t~g?.ti~~ 
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. 110. We 'also reoomlll'end ·that general ·surveys should., be ciH'l'ied 
out .every 25 years ; periodic surveys every 11} years; and · ,specifi~, 
surveys as and _when the need arises._ (R. 80----,12. 4). . - _ ·, -. -·_ _ , : 

. . . . . ) ·• 

'111. We recommend that such ·surveys should be ·carried -out: 
hy sub-committees represe11ted by administratqrs of educational 
institutions, manufacturers, professional men and teachers·-u~der· 'tb.e 
auspices of the Provincial Vocational Education Council and- th&
Regional Advisory Committees. (R. 81-12. 5). - · -' 

. 112. -To create enthusiasm and c~nfidence in the public at l~rg: 
and to enlist the active co-operation from the industry as well as to' 
e!lSure that- the pupils from technical schools and- institutil!>ns .-, are 
readily and effectively absorbed by the industry it is essential tO have_ 
a close liaison between industry and technical schools andinstitutions' 
both on a provincial and regional basis. We therefore recommen.i 
the e!'tablibhment of a Provincial Vocational Education Counci1 
and three Regional Advisory Committees. (R. 82-12.1_1-ancl-12.)2). -_ 

113. The membership of the Council should include the Director
of Public Instruction, the Joint Director of Technical Education, 
the Directors of Industries and Agriculture, the Chairman of the S. S.C. 
Examination Board, representatives of Universities, representatives 
from the Principals of Colleges and non-collegiate --vocational: 
institutions with due weight to non-Government institutions, represen" 
tatives of industry, agriculture and commerce and of professional 
Institutions and a representative of labour. (R. 83-12.1!!). ' -

114. The Regional Advisory Committees would .cater for . the, 
Commissioner's Divisions of the Province, the needs of the Bombay 
City being directly looked after by the Council itself. - (R. 84--J.2: 14). 

- 115. With the possible growth of industry and developm~nt" 'of 
technical and vocational education in this Province, the question: 9£. 
proper control and direction cannot be taken up by any other body 
than such a council and in order to inspire the necessary confid~nc" and 
support from. the public. and the industry, b_oth the Council _alld . the, 
Regional Adv1sory Comllllttees should be established by an Act of Lcy]!sla-, 
turB. (R. 85-----12 .16). 

CHAPTER Xlii. 
- . ' 

116. · A general picture of the finan~ial implic!ltion5 for in;plimenting: 
our . recommendations for the establishment of different. types·_: of. 
technical and industrial schools is given in Appendices-F, G, Hand I.. 
The average annual admissions to the degree classes in Civil, Mechanical: 
Electrical and Communication Engineering would be about 900 and 
to the diploma classes in the various institutions, abo~t 660. 'This. 
appears unusual as compared with the fig~es in ot~er industrlaiir. 
advanced countries where the number enter!~ for _ _d.egree_ , classes:_)~, 
a _s~_prqportion gf ~hos~ go}ng ~n f<>_~-~~a!:rrl!-1~$.: ~j.:; ;;.:; 1:s 
• uo-v ~ Na18-l!G 
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117. It is likely that of this number, ~ore th~n half would be pupils 
from technical high schools where proVIsiOn ~ll have to b? made f?r 
about 670 admissions every year. This figure ts bound to mcrea~e m 
future ooll8equent on the application of cornl'ulsory Primary EducatiOn. 

118. The Committee is of the opinion that the ratio between students 
f<>llowing the academic courses in High Schools and th?se f~llowing the 
courses in technical high schools should be 8: 1 and on this basis the places 
to be provided in technical high schools would come to roughly 4000, 
(R. 86-13.2). · 

119. The number of technical high schools to be provided will be· 
about 90 or about 4 per district of the province. By 19/i(j the total 
number of technical high schools in the province would be abottt 12 and 
we recommend that Government should aim at establishing one technical 
high school in each district within the next five years. The capital 
and recurring expenditure for a technical high school are given in 
Appendix-G. (R. 87-13.2) . 

. 120. It is stated in para 26, Ch1pter V, that the number of pupils 
likely to be trained in the Junior Technical, the Industrial and the Trade 
S.chools in the intmediate future would be 6000 and a few years hence, 
it would be 12,000. Looking to the requirements of industrial personnel 
we would allocate 2000 places to Junior Technical School, 3000 places 
to Trade School and 1000 places to InduHtrial School, The recurring 
expenditure for 2000 rlaces in the Junior Technical School is estimflted 
to be Rs. 8,00,000. (R. 88-13.2). ' 

121. The locations of "Arts and Industries Centres" are given 
in Table No. 12-Chapter V, and the cost of different units is given in 
Appendix-F. (R. 89-13.4). 

122. Vocational education is many times costlier than general 
education and adequate expenditure on vocational education would 
contribute towards the removal of the proverbial poverty · of .. this 
country. On the continent of Europe technical education is centrali.sed>. 
controlled and financed by the State, although other bodies make 
a contribution. This counts for the high stan<itrd of workmanship and 
efficie~cy in in~ustl)' on the continent. In E.1gland general and 
technical educatiOn IS controlled by the Local Education Authorities 
whic~ receive ~ants f~om the Education Ministry. The figures· 
pubhshed from t1me to ttme by the Ministry of Education E-1<>land 
waul~ serve to _indicat': how mu~h the expenditure· on g~nera'L and' 
techniCal educatwn ~as 1ncr~ased m recent years. If we are to go by: 
the example of the 1ndustnally advanced countries is the West it is 
app'!-rent that Government should bear either the whole. · cost of 
e~~cation and._control it or_lea':e it .in the hands of private: agencies 
fPV1Df> them liberal· grants·ln"ald; · As 'teQhnica,l ;edu~ation iil· cootly 



and as the p~ivate agencies are not likely to come forward. to the desired 
extent, we recommend tha.t GJvernment should foster technical 
education both by establishing technical and industrial schools and 
higher . technical institutions entirely financed and controlled 
by Government and by encouraging private efforts by substantial 
grants-in-aid both recurring and non-recurring. (R. 90-13.13). 

123. The Grant-in-aid Code, 1939, of Government lays down the 
rules and conditions for recog.<ition andfor grant•-in-aid to schools 
and colleges. We recommend that the recurring grants to vocational 
institutions should not be less than 50 % and grants on buildings, sites 
furniture and equipment should be between 50 and 75 % of the 
admitted expenditure. (R. 91-13 .15). 

124. Over and above the grants the Government should make 
available to governing bodies of aided institutions interest free loans 
for building, equipment etc., to encourage them to establish vocational 
institutions in different regions. rt is expected that 30 % of the 
expenditure may be met from the fees and 20 % from the local 
sources. (R. &2-13.15). 

125. We recon1mend that Government should provide adequate 
number of scholarships and free places for the poor but deserving 
students in technical institutions of different grades so that they should 
be able to receive their education in such institutions and continue 
their studies in higher institutions. (R. 93-13.17). 

126. Governing bodies of aided institutions should be empowered 
to build up depreciation and obsolescent funds and contribution towards 
such funds should be admissible for grant-in-aid. (R. 94---13.18). 

127. Government should make available interest free loans to 
institutions managed by private agencies to build hostels for students. 
(R. 95-13.20). 

128. In the administration of the system of the grant-in-aid due 
regard should be giv.en to en~ure that the governing bodies of aided 
institutions would m all crrcumst:mces be able to conduct the 
institutions with full efficiency combined with reasonable economy. 
(R. 961-3 .18). 

129. In foreign countries business and industry ha.ve helped tec.hnical 
institutions by gifts of equipment and machine~. Co-op~r~•twn of 
industry in this country should be sought for roducmg the m1t1al costs 
of equipment and of repl~ement. . 'Y e recommend tha.t Gvvernment 
should examine the poss1b1hty of ralsmg a par.t of the nec.ess~ry fw:lds 
for promotion of technical, industrial and vocatto~l educatwn mcludmg 
higher technical education from a levy of a speCial tax on the export 



bf ra~ ni.a.terial, from this country and on the wages paid. by the 
employers of industrial establishments. (R. 97-13.23). 

· · 130. The eYidence we haYe gathered in respect of general tax on 
industry for technical education is not conclusiYe. Technical education 
cannot be a.dequately supported from the funds from the ProYincial 
GoYernments alone and we recommend that the Central GoYernment 
should be requested to make a contribution to meet the needs of such 
education"! schemes of the Provinces. (R. 98-13.24 and 25). 

131. ·We also recommend that GoYernment should encourage the 
formation of educational trusts such as the Carnegie United Kingdom 
Trust, the Cassel Trust and !\liner's Welfare Fund, the Scottish 
Country Industrial DeYelopment Trust and the Scottish Rural 
Industries Equipment Fund and Training Scheme, etc., existing in 
other countries, by suitable means. (R. 99-13. 22). 

Not<.-In this chapter' R' means RECOlTh!ENDATION 1\lld the numerical figures, 
the number of the recommendation and paragraph reference. 
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APPENUIX A. 

No. 1-C/ 

From 

To 

Sir. 

THE CIIAIRUA..N. 

INDUSTRIAL AND TECHNICAL SECONDARY EDUCATION COliMl'l'TEE, 

Cjo, V. J, TECHNICAL INSTITUTE, 

BoMBAY 19. 

. I am forwarding herewith a. copy of the general quootionnaire of the Industrial 
and Technical Secondary Education Committee, appointed by Government &!! per 
Resolution No. 7653 da.ted 1st May, 1947, for favour of reply at an early date and 
not lAtter than 25th August, 1947. 

The terms of reference of the Committee aro as follows:-

To examine and make recommendations on-

1. the pace and nature of progress in technical, industrial and vocational training in 
the Province below the collegiate stage, bearing in mind pa.rtioularly, 
(~).the p~ospective needs of the Province, 

(b) the inCreasing requirements of industrial and technical education consequent 
on the expansion of primary education, 

2. the locations of the institutions that may be necessary and the courses of study 
suitable at each, 

3. the extent and method of financing the scheme of industrio.l and technical ednca... 
tion and in particular the field for Government and private efforts and the 
methods of grant-in-aid to private institutions. 

4. meth~ds· o£ recruitment and termS of remuneration of the staff for the instiflu· 
tionsJ 

5. desirability of carrying out surveys to determine the needs of industries in the way 
of technical personnJ, and 

6. establishment of Loca~ Advisory Committees. 

The Committee will welcome any statements of vielV'S or suggeitions within the 
field of enquiry referred to it. While replying to the questionnaire you may co\"et 
the whole of the field or any pr..rticular part of it which lies within your special 
knowledge. The. Committee will, however, feel specially grateful if you wilJ give 
deta.ili•d answers .to those que;;tio~s in which you are particularly interested or with 
which you are specially well a.cquamted. 

Your obedient servant, 

Chairman. 



APPENDIX A. 

industrial and Technical Secondary Education Committee, 
Bombay Province. 

QUESTIONNAIRE-'A'. 

I GENEitiL 0RGANlSATION. 

1. ls it desirable t·ha.t the various Governm~nt and private ~nstitutions which are 
imparting technical and vocational training~ sh?uld be co-ordinated and devel~ped 
on the basis of a. Provincial progrn.mme1 whtch m turn, may be based on e. N a.t10na.l 
programme. 

2. Ia it desirable that this programme should take into account:-

(a} the development of gen~ral_ education_. _vocational selection and g_uidance, 
changes in technique and orga.msa.tton, the extstmg and future needs of the mdustry 
for technical personnel! 

(b) the ocoupa.tiona.l, cultural and moral interests ?f the ind~tri~l workers, the 
personnel requirements of the employers, the economtc and socu~ol mterests of the 
community and the economic policy of tho country f 
3. I~ order to promote this co-ordination and facilitate this development should 

tbero be a Technical Educat,ion Council in the Province? 

4. If so, would it be adequate to include representatives of:
(i) General education 1 
(ii) Vocational guidance f 
(iii) Technical education 1 
(iv) Planning and Economic Policy f 

, : ,{,V)_ <;>r.ga.nisationa of employers and workers? 

II. VocATIONAL AND TECHNIOAL EDUCATION. 

5. Is it desirable to provide for all children, on reaching a specified age, an initiation 
into t\le-oooupational life, within the compulsory educational system by developing, the 
idea of and the taste for manual work, so as to facilitate their future vocational guidance f 

• 6:\- Jf.so,_ what should be:-
' (a) the importance Of manual work in the school ouniculum ? 

(b) the nature of such work? 
(e). the ·age of·oommenoement of the preparatory course 7 
·(¢) •. the duration of the course f 

7, (a} Is it de.:~irable in drawing up programmes to avoid any voca.tionalspeoialisa.tion 
and that_ practical work should nevertheless take into account the na.ture of the principal 
occupations and industries of the district 7 

(b) Do you consider that this preparation may be wholly included in the period 
o~ compulsory school attendance r 

(i) if the schoollea.ving ago is 14 years, 
(ii) if the school leaving age is above 14 years. 

(c) What should be the nature of the preparation, speoia.lly as ragarda--J
(i) the relation between tho theoretical courses and practical work ? 

' (ii) the degree of specialisation? 

.·(iii) th~ ~elation between the preparation and the duration of sub~uent voca. 
tlOnal trammg r 

8. (_ci) Is it desirable that young workers should rooeive a. full-time 'V'oca.tional 
educatiOn b~fore they enter ~mploymont ? (Please indicate for which classes of workers 
such educatwn appears destrable to you.) 

(b) Is .it prefora~Io that you~g workers who are already in employment should receive 
a part-t1m~ vocatiOnal educa.twn 1 (Please indicate in which bl'&nohes of activity 
o.nd for wh10h olo.ases of workers such education appears desirable to you,) 

(For .Purposes of this question, young workers rua.y bo taken to include seD1i·skilled 
o.nd skilled workers, charge hands, and foremen.) 
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9. Where vo~ationa.l tr.aining is. given beforo employment, do you COnsider.th3f.i___. 
(a) performance of practical work should take place under conditions as similar 

as po33ible to those of a.n actual industrial establishment and under the supervision 
of persons with pra.otica.l experience of the trade ? 

(b) periods of training in the schools should be continued with periods of practical 
work in a.n industrial establishment ? . 

(c) some economic assistance should be granted to young and meritorious persons 
attending the co w-oes of training Z 

10. \Vhere vocational tra.ining is given during employment, do you consider that:
(a) co-ordination should be ensured between workshop and school 'l If so, what 

means would appear the best suited to ensure the co-operation. . · 
(b) separate workshops specially n.da.pteJ for the p:.1rp03e3 of giving training should 

be set up in such industrial establishments as would find it feasible 1 

11. Is it desirable to recommend the establishment in each region of a network of 
vocational and technical schools, adjusted to meet the industrial requirements of each 
region 1 

12. In order to make attendance at vocational schools possible for young people, 
who would not otherwise afford it, is it desirable:-

(a) to effect admission without fees? 
(b) to grant scholarships? 

13. Among the three categories of workers, [vi:z. (i) skHled workmen and craftsmen 
(ii) staff in intermediate grades, and (iii) managerial staff] needed by your firm:

{a) What is the manner in which the three· classes of workers are at present recruited 7 
(b) What is the approximate number of each category of workers required? 
{c) Do you think that the present system of recruitment could be improved? 

If yes, in what way ? 
14. Should there be courses organised in several grades for the training of:

·(a) skilled workers and craftsmen? 
(b) staff in intermediate grades? 
(c) managerial grades? 

15. In the interest of industrial workers, is it desirable that fc.oilities should be 
given for transfer from one school or grade, to another, including access to higher 
t~chnical education at a. University or eq uivo.lent institution 1 

16. Do you consider that measures should be taken to protect future vocational 
adaptability of industrial workers 1 

If so, should those measures in particular:-
(a) aim at developing theoretical knowledge ? 
(b) avoid· excessive or premature specialisation? 

17. (a) Do you consider that subjects of general a.nd social educational value should 
be included in all curricula. for vocational a.nd tochnieal education of all grades 1 

(b) ·Do you consider that questions conneCted with domestic science should be included 
in the curricula for vocational educa.tion partioulo.riy for women 1 

18. With regard to supplementary education do you consider it desirable that:
(a) the educational establishments should be sufficiently neo.r to the industrial 

esta.bliBhments, to be a.coossiblo to workers in employment 1 

(b) should the attendance of workers at school, be included in their normal working 
hours in the works, especially :-

(i) of apprentices t 
(ii) of young workers who enter industry at an eArly stage. to enable the:m, to 

obtain better posts later 1 
,(iii) of adult workers who wish to acquire 8 definite teohnical qualification or.to 

extend or improve their technical knowledgo ? 

III. VocATIONAL EDucATION FOB WoMEN. 
19. (a) Is it desirable that a. sufficient number of V'ooati_onal.scho~le including schopls 

!or domestic science, should be established for the ocoupahons ill whtch "\Vomen and gtt'lrt 
are mainly employed t 

(b) what are the main occupn.tione in which women and girls could be employed f 
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. (o) shouid the workers of both sexes have equal rights of admission to all other 
vooationn.l and technical schools, provided that women and girls are not required to 
~der~ake w~~k prohibited by law ? · 

. IV. CERTIFICATES J.ND EXCHANGE OF STUDENTS, 

... 20. (is) Is it desirable that certificates issued after examination should be co-ordinated 
and recognised on a National basis t 

(b)- Should there be representation of employers in the organisation of examinations 1 

21. (a) Should there be a regional and National exchange ofstudents and apprentices 
·on completing their training, to enable them to acquire wider knowledge or experience 1 

(b) , ·Do you consider that the organisation of employers and workers should collaborate 
in such exchanges t 

V. RECRUITMENT AND EXCHANGE OF TEACHERS. 

. 22. (a) With regard to the teachers responsible for theoretical or practical training 
'What should be the method of recruitment:- · 

(i) for theoretical subjects? 
(i-i) for practical subjects ? 

(b) What qualifications should be required, particularly in respect of industrial 
experience and teaching ability, for the various types of service 1 

(c) What methods should be used for training teachers, recruited for teaching in 
technical institutions 1 
. (d) Among methods of improving qualifications of teachers and of keeping their 
knowledge upto date, should the following be included ? 

(i) establishment of contacts between industrial establishments and teachers, 
(ii} courses in educational institutions for individual teachers, 
(iii) travel and research, 
(iv} short vacation coJJrses for groups of teachers. 

(e) Is it desirable to extend financial assistance and other facilities for teachers with 
a view to improving their qualifications 1 

(/) If so what measures would you suggest:
(').grant of special leave at regular intervals t 
(ii) .stiponds 1 

(g) Do you consider that regional and National exchange of teachers should be 
orgo.nised. 

(i) to improve the standards of instruction in different regiou.s 2 
(ii) to atford opportunities for the staff to work under different environments and 

to acquire wider knowledge and experience 1 

23. Do you consider that persons normally engaged in industry and commerce should 
be appointed to part-time positions of teachers ? 

. VI. REGIONAL ADVISORY COMMITTEIDJ. 

24. (a) Is it desirable that collaboratiOn between the comp~nt administrative 
departments, vocational and technical educational institutions, and orga.nisationrJ" 
of employers and workers, should be ensured through local or regional advisory 
committees 7 

(b) Do you consider that the duties of these committee~ should be:- · · 
(i) to promote and co-ordinate official and private efforts in regard to vocational 

training, selection o.nd guidance, in the locality or region ? 
(ii} to supervise the curricula and to ensure that they are adjusted to the changes 

in practical requirements r 
(iii) to supervise the conditions of work of young persons in vocational school8 

and to ensure that the work done by them is not intended for commercial profit 1 
(iv) to supervise the conditions of work of young persons who spend part-tin1e in 

school and part-time in works and to ensure that the work is suitably restricted a.nd 
is essentially educative in character? . 

{v) to organise regional employment bureaux to supply technical personnel to local 
industries • 

. 25. Should there be propaganda to direct the largest possiblcnumberofpupils towatda 
technical or-vocational education ? 

If so would you indicato what forms such propaganda should take? 
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APPENDIX B. 

Industrial and Technical Secondary Education Committee, 
Bombay Province. 

QUESTIONNAIRE-'B'. 

1. What other courses in addition to the existing ones do you consider necessary to 
be introduced in your institution ? • 

2. Do the existing courses satisfy the needs of industry, trade or profession fu the 
District, served by the institution ? · 

3. Will the new courses meet the requirements ? 

4. What is the scope of employment of candidates passing out of your institution 1 

5. What are the main industries or vocations of people in the District l 

6. A Tabulated Sta~JMnt (for the years 1943 to 1947) with the foUowing p'a.rticulars 
may please be furnished:. 

(a) Existing courses. 

(b) Number of students admitted to each course. 

(c) Number of successful candidates. 

(d) The nature of the job or positions held by the past students. 

(e) The names of the teaching staff, including workmen, with grades of pay. 

(/) Finance.-Income from

(i) Municipality, 

(ii) Local Body or District Board, 

(iii) Private Body~ 

(tv) Grant-in-aid from Government, 

(v) Fees and other sources. 

(g). Expenditure.-

( I) Salaries and Provident Fund, 

(ii) !dminiatration, 

(iii) Rent, Municipal Ta"Xes, Insurance, Repairs, Gas, Electricity, Consumable 
stores, Miscelln.neoua. 

'1. Have you any sugg'estions to make regarding the mode of assessment of ~ant: in· 
aid to recognised institutions through Government and the extent of such grant-m.zud ! 

Name of institution. 

Postal Delivery District, 
;J:ead of io.etitution. 



APPENDIX C. 

List ot IndlVIduals and other bodies who senUn written repUes to 
Questionnaire 'A'. 

•MEA.."!S THAT ORAL EVIDENCE WAS ALSO OBTAINED. 

GROUJ.> A-EDUOA.TIONISTS. 

1. • Mr. B. Sengupto, Head, Meoh. Eng. Dept., V. J. T. Institute, Bombay. 

2., • Dr. P. K. Kelkar, Head, Eleo. Eng. Dept.,.V. J, T:Institute, ·Bombay. 

3. • Mr. P. W. Dharap, Deputy Head, Eloo. Eng. Dept., V. J. T. Institute, Bombay . 

. 4. • Mr. G. R. Bhide, Gen. Senior Lecturer, Mooh. Eng. Dept., V. J. T. InstitUte. 

5. • Mr. P. E. Chiohgur, Superintendent, Saboo Siddik Teoh. Institute, Bombay, 

6. • Principal, Sa.boo Siddik Institution, Bombay. 

7, • Mr. R. D. Sathe, Head Master, Elphinstono Tech. High School, Bombay. 

8, Mr. C. L. Parmar, Head Master, Northcote Tech. 'High School, ShoiaPur. 

9. Mr. V. K. Kelkar, Prof. of Mech. Eng., College of Engineering, Poona. 

10. Mr. C. A. Christie, Principal, Robert Money High School, Bombay~ 

U. Mr.S .R Ta.wde, Educational Inspector, Central Division, Poona. 

12. * M~. D. G. Dha.vle, Superintendent, D. E. Society's Tech. Institute, Poona., 

13. * Mr. M:. K. Pa.ra.njpe, Superintendent, School of Radio Physics, Poona. , 

14. Mr. V. L. Sawant, Supe~intendent, King Ed. VU Tech. School, Dhulia.' 

15. Mr. K. Ka.rdile, New Engineering, Coli ge, SangJi. 

16. Mr. M. R. Bhise, Inspector of Tech. and Ind. Schools, B. P. Bombay. 

17. Mr. V. R. Ka.ma.th, Dept. of Chemical Technology, University of Bombay. 

18. Mr. A. G. Bha.W, Dir6ctor, A. F. Tech. Institute, Bombay. 

19. Mr. S. Raja, Superintendent, Government Tanning Institute, Ba.ndra. 

20. • Mr. R. M. Desai, Principal, F. S. Parekh Technical Institute, Surat. 

21, Mr. A. L. Saiga.l, Principal, Kalbahavan Technical Institute, Barod&. · 

'22, • Mr. T. A. Desai, Principal, R. C. Technica.l Institute, Ahmedabad. 

23. Mr. L.A. D&ve, Retd. Head Mooter, R. C. C. High Sohool, Ahmedabad, 

24. Mr. S. 0. Cha.kravarty, Principal, Morvi Technical Institute, Morvl. 

25, Rev. S. Bonet, St. Xavier's High School, Bombay. 

26. • Mr. K. M. Patil, Superintendent, Sohool of Industry, Ratnagirl, 

27. Mr. A. A • . Mackay, Scottish Orphanage, High School, Mahim •. 

28, • Mr. S. R, Bhise, A. R. Son•v•l• High Sohool, Bordl. 

29, *.Mr. V •. K. Joag, Principal, Nowrosjee Wadia. College, Poona.. 

30. • Dr. D. D, Ka"e, D. E, Society. Poona.. 



173 

31. Secretory to Government, Educational and Judicial Dept., Kolhapur, 

32. Hon'ble Minister for Education, Baroda State .. 

GaoUP B.-ENamEEBINO AND OTHER AssooiA.TIOlfs, 

33. The Institution of Engineers (India), Bombay Centre. 

34. The Toxtile Aaaooiation (India) Bombay. 

35. The Assooiation of Electrical UD.derta.kings, B. P., Bombay. 

36. The Indian Merchants Chamber, Bombay, 

37. The Millowners Asaooiation, Ahmedabad. 

Q:aou:p C.-INDIVIDUALS AND OTHERS OONNEOTED WITH , INDUSTRY. 

38, Mr. Foster Guthrie, Century Spg. and Manufacturing Co., Ltd.~. Bombay. 

39. Mr. B. M. Borkar, Ramnarain Sons, Bombay. 

40. Mr. Chaturbhujdas Cbimanlal, Baroda. 

41. Mr. T. G. Choudhari, Madhowji Dharamsey ~Hils, Ltd., Bombay. 

42. Mr. N. V. Ullal, Khatau Mills Ltd., Bombay. 

43. Mr. M. P. Kanga, Director of Industries, Bombay. 

44. Mr. D. M. Khatau, Khatau Mills Ltd., Bombay. 

45. Mr. M. V. Pant Viadya, Bombay. 

46. Mr .. V. V. Gup_te, Central Cott;on Committee's Technological LaP.,- Bombay, 

47. Mr. V. A. Ajagaonkar, Bombay. 

48. Mr. J. S. Malik, Municipal.Engineer, Ahmedabad. 

49. Mr. M. A. Ba.byoon, Arvind Mills, Ltd., Ahmedabad. 

50. Mr. M. M. Vyas, Raj nagar Milia Ltd., Ahmedabad. 

51. Mr. S. K. Patil, Bombay P. C. C. , Bombay. 

lS2. Mr. S. B. Datta, Lakshmi Cotton Mills, Ltd., Sbo!a.pur. 

53. Mr. J. B. Sane, Khatau Mills Ltd., Bombay. 

54. Mr. B. D. Kulkarni, Modern Mills Ltd., Bombay. 

lS5. Mr. D. T. Mama, Soindia Steam Navigation Co. Ltd.,Bombay. , 

66. Mr. S. C. Banerjee, Hindustan Construction Co., Ltd., Bombay. 

5i. Mr. D. B. Kntrak , Khatau Mills Ltd., Bombay. 

58. Mr. N. M. Dave, New Standard Engineering Co., Bombay. 

59. Dr. D. B. Kirtikar, Bombay. 

60. Mr. A. L. Guilford, B. E. S. and T. Co., Ltd., Bombay. 

GnoUP-D. ENGINEERING AND !NDU:STRI!L EsTABLISllMENTS~-

61, • C..Uco Mills Ltd., Ahmedabad. 
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62. Godref and_ Boyo" Ma!iufaoturing Co., Ltd.,: Bomooy. , 

63. Autogonenous Welding and. Ropa.iring Co.; . .BODihay,; ... :.-

64. Imperial Chemioal_ Industries, Bo_mbay. 

65. Irivest& lll:a.cbino Tools and Engineering eo·.,.Bombay. 

66. Tho K.ohinoor Mills Ltd,, Bombay: 

67. Volk•rt Brothor8,.Bombay. 

68. The Parasuram Pottery Works, Morvi.· 

69. Aloook and Ashdown Co., Ltd., Bombay. 

70. • PaiBa. Fund Glass Works, Talegaon • 

. · 71. 4.ma Ltd., Bomooy. 

72. Mather and Platt Ltd., Bombay. 

78. Sholapur Spinning and Weaving Co., Ltd.', Sholapur 

74. The Swastik Oil Mills Ltd., Bombay. 

75. • The Indian Institute of Art in Industry, Bombay. 

76. Burma Sholl, Bombay. 

77. Firestone Tyro and. Rubber Co., Ltd., Bombay. 

78. Babcook and Wiloox (India) Ltd., Bombay. 

VooA.TtoNA.L !NSTIT11TIONS wxi:on RESPONDED TO QUJ:::sTI'oNNAmB A A.~ of oRB'.· 

19. Kiog Ed. VII Teohoical Sohoo~ Dhuiia. 

80. The New Rex Tailoring Clsss, Bombay. 

81. P. K. V. S. Mahila Kala Niketan, Bombay 

82. Kumarika and Stree Mandai, Vile Pari<>. 

83. K. E.S. Topiwala Industrial Sohool, Alibag. 

84. Talimi Kendra Jyoti Sangh, Ahmedabad. 

85. Jain Ma.hila. Sama.j, Bombay. 

86. K. P. Stree Udyogshala, Ahmedabad. 

87. Instituto Indo POrtuguese, Bombay. 

88. Mabila' SbiYan Kala Mandir, Malwau. 

89. Da.woodbhoy Fa.zaJbhoy Muslim Women's Handicm!t .I~1sti~ate, _Bom_bay 

90. Gujera.ti.Hindu Streo Mandai, Bombay. 

91. The Morvi Teohnicnl Institute, Morvi. 

92. Government Leather Working School, .Bandra.: _: 

93. Yer~!~ ~<!l:lBt~~~ -~c~?-~1~ ~~o_na: 

94.. D. M. :Petit lndWitrial Sohool, Sirur. 
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95. Primary Handicraft Classes, Bombay .. 

96. Ladies Industrial Home,_K.ha.r. 

97. School of Industry, Sa tara. 

98. Bharatiya Kala Vikae, K.har. 

99. • Nowrosjee Wadi& College, Poona. 

100. Government Power Weaving Instructio~a.l Institute, Sholu.pur. 

-WI. Gujerat! Hindu Stree Manda!, Santa Cruz. 

102. Robert Money Sohool, Bombay. 

· 103. • Maha.ra.shtra !-Iudran Shal&, Poomt. . 

. 104. • S. N. P. P. Polyteohnio Institute, Sural. 

105. Abdulla. Fazalbhoy Teohnioal Iri.stitllte, St. Xa-vier's College, Bombay. 

106. C. N. Industrial Sohool, Ahmedabad. 

107, K. E. S. V. K. Printing Pross, Pan vel. 

108. Vooatlona.l Training Sohool, AnkJeswar . 

. 109. Khalsa College Teol_mioal Institute, Bombay. 

110. • Private High School, Raja pur. 

111. I. P. Miaeion Industrial Sohool, Boraad. 

112. • School of Ra.dio Physics and Electronics, S. P. College, Po(lD.S. 

.113. - Radio Sohool, Poona. 

-114. R. H. Patuok Industrial Sohool, Andheri. 

115. Government -Tanning Institute, Bandra. 

116. Idea.! Tailor and Cutter Institute, Ahmedabad. 

117. J. N. Petit Parsee Orphanage, Bombay. 

118. S. A. Boys Industrial School, Ahmednagar . 

. 119. The Poona. School and Home for tho Blind. 

, 120. David Sassoon Industrial School, Bombay. 

121. Textile Technical School, Bombay. 

122. • Deccan Education Society's Technical Institute,. Poona.. 

-123. • R. C. Technical Institute, :Ahmedabad. 

124. "' F. S. Parekh Technical Institute, Surat. 

-·125. Northoote Technical High School, Sho1n.pur. 

· 126 . .- * School of Industry, Ratnagiri. 

·127. Mahomed Haji &boo Siddik Institution, Bomb· y. 

"iu: -~ · v. J.lllunioip&I-Technioal Sohool, Poon&. 
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APPENDI.X: D, 

Centrea Visited and Meetings Held, With Dates. 

Centres. Date. Meeting with, 

Bombay • ; 3rd July 1947 Commit teo 
meeting. 

Bombay •• 8th August 1947 Committee 
meeting. 

Bombay •• 9th August 1947 Committee 
meeting. 

Poona. 

Poona. 

Poona. 

Poona 

Poon.a 

14th October 1947 .. Prinoipal and 
staff. 

• • 14th Ootober 1947 .• Superintendent 
and staff, 

.. 14th Octcbor 1947 Principal and 
ataff. 

•• 15th October 1947 •. Superintendent 
and School 
Committee. 

.. 15th Octcoer 1047 .. Principal and 
staff. 

'Vitrieases Examin.ed~ 

Mr. R. D. Sathe, Head ]daster, 
Elphinstone Teohnical High 
School, Bombay. 

Mr. P. \V. Dhara.p, D(lputy 
Head, Electrical J<~ngineering 
Department, Victoria Jubilee 
'feehnical Institute, Bombay. 

l\Ir. G. R. Bhide, General 
Senior Lecturer, Mechanical 
Engineering Department, 
Victoria Jubilee Technical 
Institute, Bombay. 

l\Ir. B. Sengupta, Head, Mocha. 
nioal Engineering Depart. 
men.t, Victoria Jubilee 
'l'cchnicallnstituto, Bombay. 

Dr. P. K. Kelkar, Head, Eleo· 
trical Engineering Depart
ment, Victoria Jubilee Tech. 
nionl Institute, .Bombay .. 

. l\Ir, V. H. Aoharya., Head, 
Sanitary Engineering Depart· 
mont, Viotoria Jubilee 
Toohnioal In.stituto, Bombay. 

Principal V. K. Joag and .staff 
of Sir Cu.sro\v Wadia. College, 
Poona . 

Dr. G. S. 1\Iahajani, Fergu.ssop. 
College, Poona. 

Mr. V. G. Dbavle. and staff, 
D. E. Society's Toohnioal 
Institute, Poona . 

Dr. Khnir, Principal, Poooa. 
Anath Vidyarthi Griha. 

Mr. Gangal, Superintendent, 
:Maharashtra l\Iudra.n Shala, 
Poona. 

Mr. R. T. Sathe, Superinten~ 
dent and the Chairman nnd 
members of the Municipal 
'l'echnical Sohool Committee, 
Poona. 

Mr. J. A. Taraporevala, Prinoi· 
pal. 

Professor B. B. Sarkar, Pro· 
fcssor T. N. Tolani, and 
Professor Chandra.sekaraya, 
College of Engineering, 
:roona. 
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APPENDIX D-conld. 

Centres. Date. 

Poona •• 16th Ooteber 1947 

Meeting with. 

Principal and 
sto.~. 

Witnesses Examined. 

Principal Dandekar, S. P4 
College, Poonn.. 

Professor Paranjpe, Superin
tendent and staff of School of 
Radio Physics and Electro· 
nics, Poona • 

Poona • • 16th October 1947 . , Head Masters • • Mr. V. K. Koparkar, Modern 
High School. 

l\1r. V. N. Virkar, New English 
High School. 

Talegaon 

Ahmedabad 

17th October 1947 .. Manager and 
staff. 

20th October 1947 .. Local representa. 
tives. 

20th October 1947 .• Superintendent 
aqQ s~aff, 

li!O•V Bk N• 18-1~ 

Mr. S. R. Godbole, 111. H. S. 
Sathe High School. 

Mr. N. V. Kinkar, Deccan 
Gymkhana High School. 

Mr. B. V. Bapat, Nutan 
Marathi High School. 

Mr. S. R. KanetJmr,· Pro .. 
gressive Education Society's 
High School. 

Dr. K.hair, Anath Vidyartbi 
Griha. 

Rev. D'Souza, .Orncll · High 
School. 

Rev. P. Rikein, St. Vincent's 
High School. 

Mr. Lunn, · Bishop's High 
School. 

Dr. D. D. Karve, Fergusson 
College. 

Mr. G. P. Sohoni, R!l.ja. 
Janarasingh High School. 

Mo.nagor a.nd staff of Paisa 
Fund Glass Works, Talegaon. 

}rlr. S. L. Handa, Superinten. 
dent, Industrial Training 
Workshop .. · 

Mr. R. M. Nayak, Principal, 
Saraswati High School. 

Mr. N. K. Patel, Manager, Now 
India Engineering Works. 

Mr. S. G. Karandikar, 
Engineer, Jubilee Mills. 

Mr. Jinabbai Desai; C. N. High 
School. 

Mr. B. L. Handa, Superinten
dent, and staff of Government 
Industrial Training \~'ark
shop. 
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~PPENDIX D-con!d. 

Centres.- ·Date;. 

Ahmedabad . 20th October 1947 . . 

Ahmedabad . 2ht Ootob>r 1917 

Ahmedabad • 21st·Ootober !947 

Ahmedabad • 218t OctOber 1917 

Ahmedabad • 21st Ootoberl9H 

Meeting with. 

Local Textile 
Repre..q~tatives 

Local Represen. 
ta.tivcs. 

Principal and 
staff. 

Members of the 
Millowners' 
Association. 

Members of the 
Textile Labour 
Association • 

Witnesses examin6d. 

1\Ir. Amba.lal So.rabha.i, Calico· 
Mills. 

Mr. Gautam Sarabhai, Ca.Jico 
Milia. 

Mr. S. A. Kher, Manager, 
Cf\lico Mills. 

Ur. B. K. Muzumda.r, Arvind 
Mill• Ltdi 

Mr. C. H. Desai, Manager, 
Arvind Mills Ltd. 

Mr. Babycon, Engineer, 
Arvind Mill• Ltd. 

Mr. Wilson, Spinning Master, 
Arvind Mills Ltd. 

Mr. Desai, Sizing Master, 
Arvind Mills Ltd. 

Mr. Jha.veri, Dyeing and Print-
ing Master, Arvind Mills Ltd. 

Mr. Dube, Chief Engineer, 
Jebangir Vakil Mills. 

Principal T. A. Desai and staff 
of R. C. Technical Institute. 

President, eight members and 
Secretary of the Millowners' 
Association. 

President and six members• 

Surat .•• 22nd Oci~ober 1947 ... Members of the Vice.pr63ident and 15 members 
Surat Chn.mbor 

s.irat 

Surat 

Surat 

Surat 

of Commerce. 

· ... 22nd OCtober 19.!7 ••• Repre3enta.tive3· 
of S. N. P. P. 
Polytechnic;. 

.•• 22nd October-1947 ... Principal and 
staff. 

... 23rd October 1947 ... Representatives 
of Surat 
Borough Muni
cipality . 

. ••• 23rd October 1947 ... Representatives 
· of local industries 

PreSident-, P8r8i Pancha,Yat; · 
Mr. F. E. Bha.rucha.. 
Mr. B. B. Pra.dhan, J;?rjncip~l, 
S. K P. P. Polytechnic.- .. '-

Principal R. M. Desai and staff. 
F. S. Parekh Teohnioal In· 
stitute. 

Presient, other Officers, and 
members of the Sura.t Borough 
Municipality. 

Representatives of the Jari 
Industry. 

Representatives of the Wire 
Dra~ing Industry. . . . 

Representatives of. the -Textile 
Industry. 

Repre.<Jenta.tives of the En
gineering Workshops. 

-··•_! : :( ;...::" 
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APPENDIX D-contd. 

Centres. Date 1\feeting with. 

Surat ••• 23rd Ootolier 1947 ..• Local representa-
tives. 

Surat ..• 23rd October 1947 ... Local Philanth. 
rapist. 

Bordi 24th October 1947 ..• Principal and 
staff. 

Bangalore 3rd Janua.ry·I948 ..• Superintendent 
and staff. 

Hubli 

Hubli 

Hubli 

••• 5th January 1948 ... MemberS ·of the 
B. V. Bhoom· 
raddi Polyteoh · 
nic and local 
businessmen. 

.•• 5th January HiS ... Members of tho 
Head-Masters 
Aaso.:Jiation. 

... 5th January 194S . . . Mom bdra of the 
Hrud l'rbs~r's 
Association. 

Mo-v Bk Na 18-12a 

Witnesses ex:a.mined. 

Air. Brown, Surat Electricity 
Co. · ·· · 

Mr. B. J. G. Shastri, Indus
tri&list. 

Mr. R. J. Popawala, Indus
trialist. 

Mr. K. C. Kapadia, Indus· 
trialist. 

lfr. N. H. Kharwar, Indus· 
tri&Jist. 

Mr. R. M. Desai, Principal, 
F. S. Parokh Technical In
stitute. 

Dt. Sarosh S. Ga.ndhy. 

Principal and staff of Gokhale 
Education Society's High 
School. 

Mr. D. S. Venka.nna and staff 
of the Sri Jayachamarajendra 
Occupational Institute, 
Ba.ngalore. ' . -' . . ~ -' . . ... .:.. 

Mr. L. Y. Tona.nna.va.r,"Direc
tor, B. V. Bhoomraddi 
Polytechnic, Prinoipa.l 
Ma.hajan, Prof. Kankaraddi 
and Mr. H. F. Kathima.ni, 
Life Member, K. L. E. 
Society. 

l!r. R. V. Shirur and G. S. 
Yeloma.ti,-Cotton merchants 

Mr. B. B. Mumdapur, G. A . 
High School. 

Mr. G. B. Koppal, City High 
School, Hubli. 

Mr. S. G. Shenolikar, Karna.tnk . 
. !f~~h School, ~ha.~ar. 

Mr. N. L. Bapat, K. 'E; B"s. 
High School, Dharwar. 

Mr. L. K. Muzumda.r, Vidya-
ranya. High School,_ Dha.rwru:. 

Mr. R. R. Kupsad, M. H. High 
School, Hn.veri. 

1\lr. B. P. Ka.liwal, Middle 
School, Haveri. 

Mr. S. V. Kalmath, M. H. 
High School, Gadag. · ' 

Mr. S. Y. Gungol and 1\Ir. V. S. 
Kollop, R. L. S. High School. 
Dbarwar. 
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APPENDIX D-<ontd. 

Centres. Date. Meeting with. 

Belgaum ••• 6th Janu&ry 1948 .•• Principal and 
. staff. 

Belgaum ••• 6th January 1948 ••• Members of the 
Head Mn.ster's 
.Association. 

Be'gaum 

Kirloskar
wBdi. 

KirJoskar. 
wadi, 

•• 6th January 1948 •• Members of the 
K. L. E. Society 

'7th January 1948 .. General Manager 

8th January 1948 .. StaffofKirloskar 
Works. 

8th January 1948 .• Local AgricuJ. 
turists. 

O~alewadi .. 9th ,Tanuar,y 1948 ,. Managing Agent. 

'Vitnesses .Examined. 

Principal G. S. Paramo.siva.yya, 
and staff Lingaraj College, 
Belgo.um. 

Mr. B. B. Mumda.pur, Chair
man of the Head Master's 
Association . 

Mr. C. V. Shiro!, G. A. High 
School. 

Mr. S. B. Potdar, B. K. M. 
High School. 

Mrs. Ba.nubai Abo, Ma.hila 
Vidyalaya. 

Mr. A. R. Pandit, Tallakwadi 
High School. 

Mr. Yadav, M. M. High School • 
. Mr. Koppika.r, Sardar High 

School. 
.Mr. B. A. Mundas, Gokak 

High School. 
illr. S. · V. J ogalekar, Ma.hila 

Vidalaya. 
Mr. C. S. Bagi, Vice-President, 

Linga.ra.j College. 
Mr. V. V. Jatti, Hea.d, Saience 

Department, Lingara.j CoUege 
l\Ir. AI. R. Molyu., Secretary, 

Board of Headmasters. 
Dr. B. S. Jirge, Chairman, 

Board of Management, K. L. 
E. Society. 

Mr. M. S. Bngali. 
Mr. B. V. Jakati. 
Mr. R. S. Mahantahntti. 
Rno Sahib M. P. Wali. 
Mr. S. B. Kubsnd. 
Mr. V. M. Uppin. 
Mr. M. R. Patil. 
Mr. M. B. Inamati. 
Dr. K. G. :Mundagnur. 
Mr. Niyappn. Aun~ Hattukt 
Mr. V. V. Jatti. 
Mr. B. S. Hnnchinal. 
Principal G. S. Parn.masi· 

v:n.yyn., Secretary. 

Mr. Shankerrao Kirloskar, 
General Manager and other 
representatives of Messrs. 
Kirloskar Bros. Ltd. 

The Managerial and Supervi· 
sory staff of Messrs. Kirloskar 
Bros. Ltd. 

The Agriculturists in and 
around Kirloskarwadi. 

Mr. S. P. Ogale, Mr. V. P. 
Ogale, Mr. N. P. Ogale, 
Mr. A. P. Ogale, and Mr, S. 
(}. Padhye, 
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APPENDIX D-concld. 

Centres. Date. Meeting with .. 

Ogalewadi . , lith January 1948 .. Head-masters of 
·Karad and 
Ognlewadi. 

Kolhapur .. 12thJanu~ry 1948 .. Staff of O'brien 
Technical In
stitute, Kolha
·pur. 

Kolhapur .. 12th January 1948 .. :iron'ble Chief 
• .Minister and 

Raja pur .. 13th J~nuary 1948 .. 

Ra.tnagiri . , 14th January 1948 .. 

Officers of 
Kolhapur State. 

Principal and 
'staff of Private 
.High School, 
Rajapur. 

Collector and 
'members of the 
Committee of 
Management, 
Sohool of 
Indus try, 
Ratnngiri. 

Rataagiri .. 14th January 1948 .. Superintendent 
lind staff of the 
School of Indus
try, Ratnagiri. 

Bombay 

Bombay 

Bombay 

Bombay 

8th and 9th Novem- Committee 
lier 1948 . . i\!eeting. 

31st December 1948 • Fist editing 
· Committee 

1\leeting. 
17th, 18th, 19th and Seoond. Editing 
20th Feliruary 19·19. ·committee 

}!eetiQg. 
Hlth March 1949 .. Final Committee 

Meeting. 

Witnesses examined. 

Mr. G. S. Altekar, Chairman, 
Shikshan :Manda), Karad. · 
Mr. P. N. Valavade, •rilak 
High School. 

Mr. D. P. Phatak, Kanya 
Shala. 

Mr. S. S. Vaidya., Maharashtra 
High School. 

Mr. M. S. Deshpande, M. S. 
High School. 

Mr. V. R. Joshi, Bala 
Vidyalaya.. 

1\Ir. J. 1\ol. Badhe, Superinten
dent nnd1 staff of O'brien 
Teohnical Institute. 

Hon'ble .1\Ir. V. K. B&ga.l, 
1\lr. :M. R. Dm1a.i, Shikahana.

dhikari. 
1\lr. B. B. La.t.te, Secretary, 
Education Department. 

Mr. J. M. Badhe, Superin
tendent, O'brien Technical 
Institute. 

Principal, S. B. Kulkarni, 
Mr. D. J. Sardeshpande. · 

1\fr. S. P. Mohite, Collector. 
Mr. Y. G. H. Munshi. 
Mr. A. V. Modak. 
Mr. M. D. Joshi. 
Rao Bahadur R. B. Shirke.· 
Mr. R. N. Shinrle. 
Ruo Bahndur S. N. Surve. 
Mr. S. I~. Raje. . 
Mr. S. S. Rajadvbaksha. 
Mr. S. li!.'Subhodar. 
Mr. G. G. Pa.tnnkar. 
Mr. Y. B. Shinrle. 
Mr. A. S. Anand. 
Mr. K. M. Patil. 

Mr. K. M. Patil and atatf. 
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Part-lime Trade or Industrial courses for Men and Women. 

1. Carpenter. 

2. Wood carving. 

a. Furniture & Cabinet Making. 

4. Wood-tUl'ning & Lacquering. 

5.~ Motor Body Boilding & Upholstery. 

6. Smith (Black, Tin & Copper). 

7. F~undryman.. 

S. Dra.ughtsma.n. 

9. Turner. 

10. Fitter. 

·11. Grinders. 

12 .. ..Ma.ohinist. · 

13. Tool Maker. 

. 14. Vulca.niser. 

15. Welder (Gas & Electric). 

·. i6; Boiler Maker. 

17. Boiler attendant. 

18. Boiler Inspection. 

19~. Ship Building. 

20. Wiremen. 

21 .. _Electrida.n. 

22. .Spinner'. 

23. We.aver. 

24. Dying & Calico Print~ng. 

25. Textile Designer. 

26. Book Binder. 

27. Compositor. 

28. Pri~ting Machine Operator. 

29. Colour Printing. 

30. Lithography. 

31. Block Maker. 

32. Colour Photography. 

33. Ca.bleJointer. 

34. Overhead Linemen & Faultmen~ · 

'J5. Instrument l\lecha.nio. (Mecha.nict~ol, 

Electrical & Scientific). 

36. Armature Winder. 

37. Ra.dio Maintenance. 

38. Wireless Operator. 

39. Telephony. 

40. :Motor Mechanic. 

41. Engine Artificer. 

42. Air-conditioning & Refrigerator 
Mechanic. 

43. Masons & Bricklayers. 

44. Plumbers. 

45. Surveyors. 

46. J>ircraft Operation. 

47. Aircraft construction & Repair. 

48. Watch Repair. 

49. Horology • 

50. Optician. 

51. Glass Blower. 

51. Ornamental Glassware Design. 

52. Cine Projection. 

53. Painting & Interior Decor&t"ing·. 

54. Laundrywork; 

55. Typist, Stano and Clerk. 

56. Hair Dressers. 

57. Boot Maker, & Leather Goods, 

58. Bakery. 

59. Canteen Worker. 

60. Nuraing. 

61. Midwifery. 

62. Knitting. 

63. Embroidery & Fancy Wotk. 

64. Domestic Science. 

65. Costinne Tailoring. 

66. Animal Husbandry. · 

67. Horticulture. 

68. Sericulture. 



APPENDIX: F.r--cvntd. 

Occupations in which wo.r:D.en ·Business Training fi)J' 
could replace men •.. Girls & Womon. 

1: --BOok.bindiil&Silding"& deo0i-8ting 1. SaiCSDlBDShip~ 

2. _Envelope manufacture.·' 2. Religiow.",-chariijr& "' elfaro w'Ork6rs 

:i. Tag lnaD.Uraoture:-· 3. -- Libf~fi8.~. 
- . ·- -----

4: Paper industries. 4. Toach_era. 

G. Paper bag. or box ma.nufa~tw:e. 5. Decorators & Designers. 

6. Cardboard box manufacture. 6. i>raftsmer:i & Tracers. 

7. Candy Factories. 7. Dressmakers. 

8. Clothing industries. 8. Upholsterers. 

9. Knitting mills. 9. Photographers. 

10. Lace & Embroidery Mills .. 10. Compos_itOrs. 

11. Linen & Silk Mills. 11. Block makefs. 

12. Paint, Varnish & Colour manufactUre. 12. Comme~ial Artists & Sign 

13. _ Food (Tinned & Prese<YedUnd~e.. __ .l3._bll\t.ld)ru:p.et..W..ol\Y•"'· 
stries. 

14. · Phai-maceutioa.J ~ndustries. .. _14.· ·.Watch Repa~rers . 

15.- Ferrous&· Non-ferrous metal Indti- 15. · Compouna~rs. 
stries. · 

16. Automotive. & Eleotrioa.l Industries~· 16. La.uriderers. 

. -

Writers. 

17.-Dyeing; Bleaobing·&-Galico---prin~··-- --17.-Nursing ··&-allied Medica.l-Ocoupa. ··· 

- ~ng. 

18. TanD.ing & Leather industries. 

19. ~ Pl~ter & Clay industries. 

20. Wireless apparatus industries. 

tionB. 

·IS. Ineurance agents. 

19. Estate agents. 

20. Stook & Share br<>kers. 

21. Refrigerator & Air Conditioning . 21. Laboratory attendants. 

Factories. 

22: Toys .oia.n.Uraotur8. 

23. Mat,. Carp~t, Hat & Cap indust~.ies. 

24, Litho & Power Printing Machine 
·Industries. 

25. Match Industries. 

26. Oil & Soap Industries. 

22. stUvayors & Eatima.tors. 

23. Cooking, Catering & Speciality 

Ser\·ice. 

2-!. Textile Designors. 

25.- Cosmetology & Beauty · Parlour 
Practice. 

26. ·MiUinary & Flower making. 
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APPENDIX F. 

Art and Industries Centre. 

EsTIMATED CosTs OF UNITS. 

Industrial 
Art. 

1. Carpentry 

(20 pupils) 

--
2. Wood 
Carving. 

(10 pupils) 

Articles likely 
to be made. 

Simple joints, 
wedge, paper, 
weight, door,han· 
dle.s, foot-rule, 
round ruler, 
name board, hat 
and coat rack, key 
board, letter file, 
wall bracket,book 
rack, stool, ping 
pong bats, book 
rest sitting plank 
(pats), · 
roti pat and 
roller,tea tray, 
towel rail. 

Chip carving 
and other 
decorative 
carving 
relief. 

in 

Making wooden 

Equipment. Staff. 
Approximate 
Expenditure 

Per Annum. 

10 Work benches, 
10 Bench vises, 1 Instructor Raw :Ma.terial-
20 sets of hand toolq 1 H1m1mal Rs. 4050 
1 Power saw, Staff snlary-
1 power planer, Rs. 1452 
5 water grinding 

stones, 
10 Oil stones, 
5 Cupboards, 
5 racks, 
10 rip saws, 
10 tennon saws, 
10 keyhole saws, 
20 mallets, 
20 joiner's hammer 
10 G Cramps, 
5 joiner's cramps 
5 glue pots. 

10 sets of 
hand tools, 
1 water stone 
4 oil stones, 
2 cupboards, 
2 racks, 

1 Instructor 

l Hammal 

Equipmont
Rs. 10,220 

Raw mate-
riai-Rs.l350 

Sta.f!-Rs. 1452 

animals and human 10 mallets, Equipment-
forms. 

3. Fret-Work Picture and photo 
frames, · 

(20 pupils) animal and bird 
forms, jig saw 
puzzles, pen rack, 
paper rack, 
trinket boxes, 
toys' &nd models. 

4. Metal 
platework. 

(10 pupils) 

Cutting, punching, 
pressing,bending, 
beading, 
soldering, 
brazing, etc., 
in the ma.king of 
square, rectan
gular and round 
tin boxes of 
various sizes 
for boot polish, 
biscuits 

10 hammers-! lb. 

10 treadle fret 
saws, 

20 band fret 

Rs. 24Su 

1 Instructor Raw ma.teriS.l~ 
Rs. 2700. 

sa.ws, I Hamma.J · 
1 gross saw blades, 
20 bench clamps, 
10 work benches, 
3 cupboards, 
5 racks, 
20 braces with bits, 
5 glue pots. 

5 Hand screw 
presses, 

I power shear, 
5 band punching 

machines, 
20 soldering irons, 

20 sets of hand 
tools such as
shears, hammers, 
mallets compas
ses, punch foot 
rule, 

Staff-Rs. 1452 
Equipment-
Rs. 4280 

1 Instructor Raw material
Rs. 1080. 

1 Hammal 

Staff-Rs.1812 
Equipment
Rs. 19,520. 



Industrial 
Art. 

5. Art 
Metal 
Work. 

(10 pupils) 

6. Black 
Smithy. 

(20 Pupils) 

7 House 
Wiring and 
Jointing. 

( 20 Pupils) 
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Articles likely 
to be made. Equipment. 

cig"'rottes, etc. try square, etc., 
5 work benches, 
2 cupboards, 

Carving and 
etching on brass 
and copper 
sheets and 
vessels, and 
filling them with 
coloured lacquer 
and enamels. 

Nails, hooks. 
flat spoons, 
knives, sickles, 
khurpies, 
chisels, tongs, 
door handles, 
window hooks, 
chains, segree. 
cocoanut scraper 
racks and 
stands for 
household 
utensils. 

Simple joints, 
soldering joints, 
attaching. lugs 
to wires. Binding 
wires on to 
insulators. 
Simple house 
wiring for 
single, two 
and three point 
controls, 
pendant fi::tings, 
tests for faults. 

2 racks, 
5 gas stoves. 

10 sets of hand 
tools, 
5 work benches, 
5 hand . lathes, 
2 cupboards, 
2 racks, 
5 buffing and 
polishing machines. 

'1 power hacksaw, 
1 power blower, 
10 smith's 
heD.I'tbs, 
20 sets of 
hand tools, 
2 swage blocks, 
20 anvils (I owt.) 
5 lb. sledge 
hammers (10 nos.) 
20 sets of 
fullers, top 
and bottom 
swages, tongs, 
hammers, cold 
chisels, drifts. 
punches, etc. 
3 cupboards, 
5 racks. 

6 doz. single and 
two-way 
switches and 
intermediate 
switches. 

3 doz. Twinnobs 
6 doz. dilferent 
types of lamp 
holders, 
5 gross, two, 
three a.nd four 
wire cleats,. 
2 gross, round 
wooden blocks, 
1 gross rectan
gular blocks, 
6 coils. lfiS 
V. I. R. wire, 
2 coils, 3/32 
C. T. s. wire, 
2 gross wc.od, 
screws .of 1!', 
1 r. and 2",No.G. 

. Stalf. 
Approximate 
Expend1ture . 
Per Annum. 

1 Instructor, Raw .Material
Rs. 810. 

I Hammal 
Staff-Rs.l452 

Equipment
Rs. 3720. 

Instructor, Raw Ma.torial-
Rs. 4050. 

2 Hammals Stalf-Rs.l700. 

Equipment
Rs. 12,000. 

I Instructor, Raw Material
Rs. 2100. 

1 Hammal. 

Staff.Rs.l812. 

Equipment
Rs.7220. 
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---------I ndustria.l 
.Art. 

Articles likely 
to be -made, Equipment. 

20 sets of hand 
tools, 

20 solderingiro:ts, 
10 gas stoves, 

5 cupboards, 
-5 racks,-
20 4'x4' wall 

boards, (Deal) 
20 brace with 

. bits, 
2 :Meggers, 
5 bell and battery 

testers, 
1 gross carbon 

filament lamps~-
6 doz. metal 

filament lamps 
(40 w), 

l black board. 

~. Cardboard Greeting cards, 1 Hand shear-
Modelling file covers, calendar · ring machine, 

cards, soap boxes, H) sets of hand 
rectangular lnxe.s tools, 

(10 Pupils) for shoes, sweets, 6 glue p~ts. 
pharmaceuticals, 10 wooden vises, 

9. Book-
binding. 

etc., photoframes and Cramps, 
and mounts, letter 5 screw hand 
on.se, blotting pad, , preSses of diffa-
stenoil cutting, rent sizes, 
tcmplet making, l black beard, 
toy houses and 4 work benches, 
furniture, presses 10 stools. 
card trays of differ-

.-- ent sizes and---· 
shapes, lamp 
shades in coloured 

·cards. 

Close and open 
binding, section 
binding, finishing 

10 sets of book-
binding tools and 
accesssories, 

(10 Pupils) with flexible and I ha.rid shearing 
stiff cover a, past- machnine, 
ing on different 5 hand cutting 
coloured marb~e IIU\chines, 

·paper, oa.lioo 2 screw presses, 
a.nd leather, deco- o· work benches, 
rative and artistic 10 stools, 
binding, etcing and 2 cupboards, 
ornamenting on 2 racks, 
leJ.ther and calico. 3 glue pote. 

10 Artistic Transferring designs 10 sets ofleather 
Leather on leather and working tools and 
Work. colouring them with accessories 

different stains 2 sowing 
(10 Pupils) making of purses, .Jiuu>hines · 

handbags, valet . · 2 cupboards, 
oases, potfolios etc., 2 lacks, · 
with 3 work benches. 

Approximate 
. Ex:pendituro 
Per Annum. 

1. Instructor Raw Material
Rs. 500. 

I Hammal Stalf-Rs. 1452. 

1 Instru-
otor 
I Hammal 

1 Instruo-
tor 
l Hammal. 

Equipment-
Rs. 7820. 

Raw Ma.teria.l-
Rs. 500. 

Sta.ff-Rs. 1452. 
i -_ (r~~ 

-Equipment--
Rs. 7,000. 

Raw Material-
Rs. 10~0. 

Stalf-Rs. 1452. 

Equipment--
Rs. 2730. 



------
Industrial 

Art. 
Art:cles likely . 
t.o be m'l.de. 

,?JP fastening acc_ording 
to requirements. 
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Equipment: 

10 stools, Spi:.;it. _ _ . 
stains and colours 
a.ccording.to 

Staff. 
_Approx_ime.te 
Exf•tmd.tur6 · 
Per Annum:· 

requirement$. 
--~~------------ ----~------
ll Calico 

Printing 

( 10 Pupils). 

Printing with Rapi- 5 working tables, 
dog en and rapid faat 50 sets of hn nd 
colours and with printing blocks 
indigosols colour, and accessories, 
and white diachn- 2 cupboards. 
rges. 

12. Clay and Different kinds of 10 sets of hand 
Plaster vegetables, fruits, tools, 

Modelling. animals and human 20 plaster moulds·· 
. busts. 2 racks, 

1 cupboard, 
( 10 Pupils) 3 work beaches, 

10 stools, 
20 c~ay m(oulds •. 

1 I'nstructor Raw Material-
. Rs. 1350. 

I Hlimmsl Statl-Rs. 1452. 

!-Instruc
tor 

Equipment
Rs. 2000. 

Raw Ma.terial
Rs. 270. 

Staff..,..Rs, 1_45_2. 
i.H.:mmai· 

Equipment
Rs. 5000. 

13. Pottery Transferring designs 10 sets of hand tooJS 
Decoration on pottery and _ and a.cc_Maories,_ . I Instruc-" 

colouring them. 3 work benches, tor 
(10 P11pi1s) Painting onfiower 10 stools, 1 Ha.mmal 

vases, water pots, . 2 cupboards,_ 
etc. · 2 racks, 

· I black board. 

ltaw ~Iate~i~-:
Rs. 500. 

Staff-Rs. 1452. 

'Equipment
Rs. 1730. 

14. Drawing Freehandandsca.le 20 Drawing boards 
and pain· drawing and colour and T squares, t Instructor Raw Material
ting work. Commercial 20 sets of scales 

art t.nd sign board and set sq ua.ros, 1 Ha.mma.l 
painting. Poster 20· iDstru;mC;nt boxes, 

(20 Pupils) painting. 20 colour boxes. 

15. Mat and Str&w a.nd willow 
Carpet weaving. Carpet 
Weaving Weaving acCording 

to set patterns and 
(10 Pupils) designs. 

I gross assorted 
colour tubes, 

. brushes, dishes, 
water pots, etc, 

I gross drawing 
boa.rd pins, 

5 drawing tables 
and· benches, 

3 cupboards, 
. ~ racks, . 

l black board. 

10 pit looms, 
10 carpet looms, . 

' scissors, shears, 
sticks, shuttles, 
and accessories. 

2 cupbo~rds,. · 
2 racks. 

.. linstruc. 
tor 

Hamm:al; 

':.• 

Rs. 540. 
Staff-Rs. 1452. 

Equipmont
Rs. 4600 

Raw Material-
Rs. 1080. 

Staff-Rs. 1452. 

Equipment-
Rs. 5600. 

16 Embroi~ -Ha.ild embroidery, 20 ei:nbro:dery'fi-a- · 1 ]Jistruc~ 'Raw Material.:· 
·dery:and., .Different ty.pes.~fr.·. · mes a.nd&ecesso-·, ·. otor .. - ·---Rs. 1080.· .. · 
Fancy work stitches used •. Trans- :ries. . 1: Ha.mma.l -·Staff-"Rs. 1452 •. , , 

ferof . r 
2 cupboards, 



Iniu~trinl 
Art. 

(20 pupils) 

17. Knitting 
( IO papils) 

I8. Simple 
Tailoring. 

(20 pupils) 
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Artic!es-likely 
to be made. 

designs on cloth. 
Preparation of 
table cloth, 
tea.-poy cover, 

cushion cover, 
pillow cases, and 
other u.sefal arti
cles. Patch work, 
Applique, with 
different cut pieces 
of coloured cloth. 
Fancy stitching. 
Drawn thread work. 

Crotchet,shuttle 
and neeile work 
in the ma.:dng of 
laces, blouse pie
ce3, sleeves, etc. 
Making Socks, pul· 
lovers, caps, etc. 

Different stitches. 
The sewing ma,.; 
chine-Its care and 
operation. Cutting 
paper patterns for 
cha.ddi, ja.bla., 
s1.ilor suit, 
umbrella; frook, 
blouses, pyjama., 
etc. 1\laking any 
or aJI of the above 
i terns according to 
ability and taste, 
of the pupils. 

Equipment. 

I black board 

10 sets of knitting 1 
needles and 1 
accessories. 

2 cupboards. 

10 sewing ma-
chines, 

20 sets of Scissors 
and tailor's 
accessories, 

5 Drafting tables, 
10 stools, 
3 cupboards, 
2 racks, 
I black board. 

Note. 

Staff. 
Approximate 
Expenditure 
Per Annum. 

Equipment
Rs.IOOO. 

Instructor Raw material 
Hammal Rs. 500. 

Staff-Rs. 1452. 
Equipment

Rs. 800. 

1 Instructor Raw Material
Rs. I620. 

I Hammal Stalf-Rs. 1452. 

Equipment-

Rs. 7000. 

l. Each unit will a.ccomoda.te a.t a. time the number of pupils given under each craft. 
Each centre is expected to work for 6 hours a. day for three shifts, at two hours per shift. 

2.- The- head of the -centre.- the-supervisory and- other staff required, will depend 
upon the size and capacity of each centre. 

3. CoS~ of Ia.nd and buildings will depend upon the accommodation required for 
offering instructioa in a stipulated number of crafts. Approximate floor a.rea.s for 
different kinds of shops are given in APPENDIX-K. 

4. The sJ.laricJ of staff do not include dearness and other allowances and contribution 
to the Provident Fund. The recurring expenditure has not been computed to include 
consorvancy charge3, pa.y of watchmen, electricity cb.a.rges and --office contingencies:. 

5. Each centre will have ·one central stores section from which all the ·necessary 
tools and raw material will be drawn for purposes of instruction and the . .finished 
products and tools returned to the stores a.t the end of the day's work. 
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Technical High School. 

(Estimates of coslll. Recurring and non-recurring) (40 pupils in each standard.) 

l CAPITAL EXPENDITURE. 

1. (a) Building. 

4 class rooms (Standards IV to VII) .. 
1 Physics and Chemistry Lab. . • 
I Science lecture room 
1 Applied Mechanics Lab. 
1 Applied electricity Lab~ 
1 Drawing Office 
1 Carpentry shop •. 
1 Machine and ~'itting shop 
I Smithy ond Foundry shop 

20'>..2CYX4 
45'x30'xl 
25'x20'xl 
40'x2o'xi 

·45'.x:25' x 1 
30'x20'xl 
45'X25'Xl 

108' X 40' X I 
60' x 40'x 1 

{b) Principal's office, Office rooms, staff room, library, museum, store 
room, sanitary accommodation, etc. 

sq. ft. 

1600 
13!i0 
500 
800 

!l2o 
600 

1125 
4320 
2400 

13,820 sq. ft. 

According 
to standard 
aizes for aca
demic 'high 
schools. 

Approximate area. = 6,180 sq. ft. 
(c) Hostel, conservancy, bathrooms, mess, etc. 

(according to size and capacity} 

Approximate area = 5,000.I:!:q, ft. 

ToW.l area. 

2. (a) Class rooms, laboratories, workshops and office buildings. 
(20,000 X Rs. !Of· per sq. ft.) • . • . 

(b) Hostel, mess, bath, eto ... 
(5,000 X Rs. 10/· per sq. ft.) 

(c) Furniture a.nd fittings for class rooms, laboratories and Workshop, 

4 claas rooms .. 
1 Physics and Chemistry Lab. 
1 Science lecture room 
1 Applied mechanics Lab. 
1 Applied electricity Lab. 
1 Drawing office 
1 Carpentry shop 
1 Machine shop 
I Fitting shop 

Rs. 

(d) (i) Furniture for Principal's office, office rooms, 
library, and staff rooms . . . · ·. · · 
(ii) Museum, store room, eto. With fittmgs 

(e) Hostel furniture, utensils, etc. · · 
(/) Gymkhana room 

Rs, 
8,000 
4,000 
1,200 
2,000 
2,000 
2,000 
2,500 

800 
1,500 

24,000 

Rs. 

15,000 
7,000 
7,000 
1,200 

30,200 

25,000 sq. ft. 

Rs. 

2,00,000 

50,000 
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\VORKSHOP AND LABOR..\TORYEQUIPMENT. 

3. (a) Carpentry shop . 
Set of carpentry tools for 20 pupils 

· Miscellaneous equipment 
(b) Fitting shop 

(<) Machine Shop 

·~ sm:a.ll sha.per · • o . • 
:2 Sliding, surfa.oing and screw cutting lathes, 8' .. 

bedvith·individual electric drive • • 
·S·Slid.ing, surfacing and screw cutting lathes, 3!' .• 
· bed with individual electric drive .. 
1 -Pillar drilling m&.chine . -. 
1 ··small drill press 

· 1 Hacksaw machine. 
1 Tool grinder 
Too4J; and i~~truments 

(d) Smithy and Foundry 

·5 Hearths 
Blower, pipes, vales, etc. 
10 Anvils 
Smithy tool<> .. 
1 small cupola with blower, pipes etc. 
Moulding boxes, ladles, tools, etc. 

(e) Physics and Chemistry laboratory apparatus and 
chemicals 

(/) Applied mechanics laboratory apparatus 
(g) -Electric wiring and erection charges 
(h) 1\liscella.neous stores 

Total (3·• to h) 

APPLIED EL"SCl'RICA.L LABORATORY. 

4. 2 A.C.-D.c. mo1:-or generator sets complete with 
starter, eto. . ; 

I Battery charging set . ·. 
I A.C.-D.C. motor gt'neriltor set 
I D.C. series motor, 2 B. H. P. 
5 Transformers 
4 Post office boxes . . . . 
Ammeters, voltmeters, Me&gCr, and other meters 

and measuring instruments and re!listancN .. 
Miscellaneous stores .. 
Wiring and erection charges 

Total 

Rs. 
2,000 

500 
4,000 

Rs. 
5,000 

10,000 

24,000 
1,500 

500 
1,000 
1,000 
5,000 

2,000 
2,000 
2,000 
1,500 
6,000 
1,000 

8,000 
R,OOO 
5,000 

800 

. 90,800 

Rs. 

5,400 
1,700 
2,500 

800 
1,000 
1,000 

6,600 
1,000 
3,000 

23,000 

Grant total-(lteiDB-1, 2, 3 and 4 ab.we) Rs. 418,000 

II RECURRING EXPENDITURE. 

(a) Teaching Staff. 

1 Head Master (Rs. 435xl2) .. 
1 Technical Superintendent (Rs. 3IOxi2) 
6 Graduate Teachers (Trained) (Rs. 140x6xl2) 

Rs. 

5,220 
3,720 

10,090 
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. 1 Technical Dr~ugts~a.n (Rs. I4o x. 12) ... 
1 Assistant Engineering Superintendent (Rs. 140 x 12) 

Total Rs. 

(b) Office Staff. 

2 Office clerks (Re. Six 2 x 12) 
1 Accountant (Rs. 81 x 12) 
1 Store-keeper (Rs. 81 x 12) 
2 Peons (Rs. 40 x 2 x 12) ... 

(c) Workshop and £®oratory stag. 

" 1 Foreman •.• (Re. 90xl2) 
1 Turner· (Rs. 8lxl2) 
I Fitter . " (Rs. 8lxl2) 
I Black-em1th .. ; (Re. 8lxl2) 
1 Carpenter (Pattern maker) 

1 Moulder 
I Electrician 
1 Wireman 
1 Laboratory Assistant 
6 Workshop Assistants 
2 Hammals ... 

(Rs. 8Ixl2) 
(Re. 8Ixl2) 

"(Rs. 8lxl2) 
(Rs. 8lxl2) 
(Rs. 8lxl2) 
(Rs. 50x6xl2) 
(Rs. 40x2x!2) 

... 

... 

(d) Provident fund contribution on salaries under 
II (a), (b) and (c) above at 8! par cent 

(e) Scholarships and Prizes - , ... 
(f) Material for workshop and misceiJa.neous 

stores 
(g) Office contingencies 
{h) Rents and Taxes 
(i) Electricity . 
(j) Games nnd Sports 

Rs~ 

Rs. 

1,680 
1,680 

22,380 

1,944 
"972 

972 
060 

4,848 --
1,080 

972 
972" 
972 

9n 
972 
972 
972 
972 < 

3,600 
960 _"_. __ 

13,416 
----

3,379 
3,000· 

6,850 
1,000 
3,700 
"627 

1,400''• 

Rs. · ·19,956· 

Note.-

Grant total Iteme-H (a), (b), (c), 
(d), (e), (f). (g), (h), (i), 
and(j) above .. ; " .. :Rs. "60,600 

(i) Average pay in the scales recommended in '£able No. 14 ... h~ been taken for 
computing the salaries-of staff. · ·· - · · · · 

-·- --· (ii) -The recurring expenditure does not in·oiudeoonserva.ncy charges, dearness and 
ot-her allowances, which will be admissible as per rules of Government in force from 
time to time. 
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Summaf'y of Capital Cost and Recu."ing Expenditure Jar a Tech. High Sclwol. 

I. C.o\.PITAL ExPENDITURE. 

I. Land 

A minimum· of 2 acres of 
land would be required 
to house the school 
buildings, workshops, 
hostel and a. playground. 

2. Buildi-ngs. 

(a) Class rooms, Labora
tories, workshop and 
offices. 

(b) Hostel, mess, etc. 

(c) Furniture and Fittings. 

(d) (e) and (f) Do. 

The cost is 
not worked 
out as the 
price of hmd 
varies 
according to 
locality. 

Rs. 

2,00,000. 

50,000. 

24,000. 

30,200. 

3. Workshop ond Lab. E'l'<ipment. 

(a) Carpentry shop, 
(b) Fitting shop, 

(c) Machine shop, 
(d) Smithy and Fonndry, 

(e) Physics and Chemistry 
Laboratory, 

(f) Applied Mechanios 
Laboratory, 

(g) Wiring and Erection 
charges~ and 

(h) Miscellaneous stores 

4. Applied Electrical 
Laboratory. 

Equipment 

90,800. 

23,000. 

Grant Totnl .. Rs. 4,18,000. 

II. REcUJUUNa ExPENDITURE. 

(a) Teaching staff 

(b) Office Staff 

(c) Workshop and 
Laboratory Staff. 

(d) Provident Fund 

(e) Scholarships and Prizes 

(/) Material for workhops 

and miscellaneous stores 

(g) Office contingencies 

(h) Rente and Taxes .• 

(i} Electricity 

(j) Games and Sporta .. 

&a. 

22,380. 

4,848. 

13,4ld. 

3,379. 

3,000. 

6,850. 

1,000. 

·3, 700· 

6~7 

1,400. 

Grant Tt>tnl .• · Rs, 60,600 
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List o! Equipment lor a. Meohanloal EnsiPeerlng Workshop and AWeci Trades. 

(For a class of 20 students) 

Pattern making, Carpentry, Woodwork. 

Descriptio~ 

Work benches, 8'x3'x2' high 
Grinding wheel, with stand. size: 4•xl8* dia. 

(water) .. 
Sharpening Stone. (Emery) 
Oilstone, smooth or blue hone. 8"'x2"'xl.' .. 
Wood turning lathe, max.· oapa.city 6"' dia . 

.x 4'-o• bed. Complete with _self-driven, ;motor 
to suit 3 phase A.C. supply, 400 volts, 50 
cycles 

Set of turning tools, for ,;~od iurni~g 
(12 Tools) . • . • . •• 

Circular Bench Saw. Dia.. ofSa.w-12 ... , complete 
with motor drive to suit 3 pha.se A. C. ~qpply, 
400 volts, 50 cycles. (one spare Circular-saw) 

Wood working vioes 9.... . . . . . . 
Set of carpentry tools. Chisels t', t", t•, 1 .... 

PAiring chisels and gouges• !"', 1•, Box.-wood 
four fold foot-rule. 24"' Marking gua.ge, Saw, 
12" Wooden Mallet, Wooden plane. 
g• Dividers, Joiners hammer 

Files, rasp for wood filing. 1<r' 
File, Triangulp.r 6"' long 
Hand Saws. 24"', 18"', 12"' 
Cross Axes. a• width . . . . 
Jack-iron Planes Stanley's 14* x 1!"' 

Nos.reqd. 

12 

1 
2 
l 

2 

2sets 

l 
20 

22 sets 
20 
20 
1 set 
2 
2 

FowDaY .u<D SMIT!IT. 
Anvll2 Cwt. eaoh • • • • 10 
Forge, complete with etand . • 10 
Sledge hammers. 8 lbs. with handles 10 
Ball pene, Hammer 1 lb. with handle 10 
Ball pone Hammer I i lbs. with handle 20 
Swage block C •. I. . 1 
Chisels Cold 22 
Smith's tools 22 sets 
Try Squares, 6' long 22 
Inside and Outside Calipers. • 12" • • 22 pairs 
Water Tanks (C.J.) 12 
Moulding Boxes various types and sizes . 30 
Moulding tools 22 sets · 
Showols with handles • • 5 
Buckets, Galvanised 4 
Kodalies with handles . . 2 
Watering ca.n 2 
Pick-axe 1 
Pressed Steel Pans (Ghamelas) 10 
Mallets, Wooden . • 6 
Motor Blower (Centrifugal) complete I 
Mason's Trowels (sma.llsize) 3 
Moulding sand • • . • li Cwts. 
H&nd sieves, 18"' Dia. medium and fine mesh 20 
Materials for preparation of sand 
Pit Furnace 1 o_wt. oa.pa.oity , ' • t •, 

)IO·V Bl> N~ ~8-l~ 

Rate 
Rs. 

100 

,100 
5 
6 

1,600 

24 

2,500 
40 

40 
a· 
2 

10 
8 

40 

1~0 

'2~0 
8 
3 
4 

200 
3 

100 
4 
4 

100 
900 
100 

5 
5 
6 
6 
8 
3 
1 

1,500 
2 

15 
5 

Total oost. 
Rs. 

1,200 

100 
10 
6 

3,200 

48 

2,500 
800 

880 
60 
40 
40 
16 
80 

1.~oo 
2,500 

80 
30 
80 
2~0 
66 

2,200 
88 
88 

1,200 
900' 

2,200 
25 
20 
10 
12 
8 

30 
5 

1,600 
6 

225 
100 

fi() 

m 
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Description. , . 

Di!.a:wirig.:Boards 24""xl5". (!Imp. size) 
'T' Square to ·match 
Set Squares Celluloid 
45°-8 ... or 6"" 
ts0°-S" or 6* ' 
Draughtman's scales 
12"' long. (wooden) 
Steel rule 6 ... marked in inches and millimet.res 
Se1t of card scales ' 
Drawing office tables with Stools. 
Drawing instrument Boxes 
Cartridge or Drawing Paper. 
Diawing Pins. Brass. 
Drawing Pencils, HB 
Di-Eiwing Pencils H 
Drawing Pencils 2H 
Indian Ink bottle (black) 
PeD.cilS EraserS'' 
Brushes, Camel hair, No. 3 
Water colour boxes 
Blue-Printing frame 
Drawing Paper, Printing Paper, Tracing Paper, 
Indian Ink, etc. to be procured according 

to demand. 

Nos. Reqd .... 

20 
20 

20sets 

20 
10 
20 
20 

.. 22 

2 gross 

20 sets 

3 
2 Doz. 
6 Nos. 
2 
2 

MECHANICAL ENGINEERING WoRKSHOP 

Lathes, sliding, surfacing and screw .Cutting, 
··6t• centre, ·4-feet gap bed, complete with 

accessories such a,.q faceplate, chuck, centres, 
tool holder, counter-shaft speeds and m.oto_r_ 

, drive for 3 _phase A.C. supply. 
Plo.ning machiries ~man 4 feet table, 2'--Q"' feet 
( ~idtb of table, complete· with tool holder, 
. .motor drive for 3 phase A. C. supply · 

D.rflling machine, Pillar or radial type. Max • 
. :capdcity 16 tO H"', with motor drive for 3 phase 
A. C. supply. . · · •• 

Slu:1Jl pillar drilling mnchine, cnpacity ¥·to 
1/32" with motor drive · 

S_baping machine 1 foot .stroke, <-.omplete with 
table and accessories and· motor drive . , 

UI).iVersal milling machine complete with access•-
~ies. and motor drive. · .. 

Tool grinder, Double wheel with stand and 
motor drive 

Micrometer screw guage Capacity 0 to 1"'· 
Drill1ockets fol' Morse taper shanks 1" to 1!" 
High speed stebl tools .. 
~ln.in carbon s~el tools! ... or!'"' sq. . . 
Twist drills with Morse taper shanks 3fl6* to I!" 

· an4 parallelshan)<s lj32' to ! • · .". 
S~el rules 6"long ·with incheP-1/96, 1/64, lj32, 
,}J16,lf8.1jl0, ljlOO •nd in.millimetors 

Steel rules 12'"'long . '." 
Steel rules 18" or ~4"long 
Ma~ine Saw (H_a!!k Saw maohine} 
Cahpars, outside and inside 9"' lOng 

6 

I 

1 

I 

4 

I 

1 
2 
1 set 

30 
60 

2 seta 

25. 

3 
I 
1' . 

20 S~ts 

Rate 

10 
4 

4 

3 
3 
2 

!50 
50 

3 

18 

I 
3 
2 
3 

75 

3,500 
'· 

5,000 

2,500 

600 

3,000 

6,000 

2,000 
so. 

200 
15 
5 

100. 

2 

4 
5 

500 
.5 

Total 
amount. 

200 
80 

80 

60 
30 ' 
40 

3,000 
. 1,100 

6 

90 

a 
.6 

12. 
6 

150 

21,000 
I 

. 5,000·: 

2,500'' 

600 

12,000 

.6.000 

2,ooo· 
160· 
200· 
400 

. 300 

200. 

50' 
'I2 

. '5 
.soo· 
100' 
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Description. 

Scribing-block· .• 
Slide Caliper with vernier scale to measure d.ia. 

up to 4"'. . • 
B. R Whit, Dies and stocksl/16' to It' com· 

plete set .. 
Taps. with handles eomplete set Whit. 1/16" to 1!'' 
One set B.A. taps and dies · · · ~ .. 
Pipe Threads-Dies and taps!" to 1!* complete 
Fitters benches. 6 ft.x 2'-6 ... x2 ft. . .. 
Parallel vices 6" quick opening · 
Steel straight edge 4 ft. ,long. . .. 
Double ended spanners to suit B.S.,V. Nuts f' 

to It' ... . .. 
Feeler guages . 0015"' to . 050' •. ,. 
Git:der .spanner 9" long .•• 
Girder spa.nner 4!"' long ... 
Box spanners, complete set for B.S. W. nuts 

t' tot' ..• . .. 
Spirit levell2" ·•;:. · .. 
Screw Driver. 6", 12" and 18"' 
Knurling tool ..• 
Ball pene hammers 1! lbs. 
Ball pene hammers lib. 
Try sq nares 10"' •.. 
Try sq ua.res 6.., 
Bevel protractor 
Fitters tools, chisels etc, 
CentOO punches, steel ... 
Hack saw frames different sizes 
Hack saw blades assorted 
Bastard cut, smooth a.nd rough fileS, "flo.t~ ' 

IJq uare, round, ha.Jfround, triangular and one 
or two with one edge smooth, without any 
cut (20 Nos.) each 

Handles for files wooden 
Emery grinding wheel9" 
Tinman's Hand shears, small9" ... 
Tinman's Hand shears for plat~sl" thick ... 
Milling cutters. Plain surface mills, Side mills,, 

an!i gear cutters 14 D.P. one set complete ... 
Slitting saws 1!"' and i ... 
Tachometer, Dial type 
Stop Watch ..• . .• 
Wooden cupboards with shelves 6' x 3' x 18" 
Cupboards for studentS 
Sup&intt'lndent's table with revolving chair, 

book rack and side table. Complete set 
Office tables for clerks, staff, etc .... 
Chairs for office, library, visitors room, etc. 
Stools for Laboratory, etc. 
Benches for students .. . 
Desks for students .. . 
Workshop cupboards and students lockers 
Office equipment (minor items) 
Office steel safe 
Show ca.se cupboards ... 
Visitors table and library table 
Students dining tables 
Steel filing oabjnet 
Steel or wooden rack ... 

Nos; 
Reqd. 

5 

2 

1 set 
1set 
lset 
1set 
'10 

io 
I· 

4 sets 
2 sets 

'4 
2 

2 sets 
. . I 

' 3 sets 
I 

10 
2 
I 

10 
I 

24 
10 
20 

1 g~oss 

3 sets 
6 Doz. 

I 
2 
I 

· I set 
2 
I 
I 
5 
4 

1 set 
42 
20 
12 
24 
24 
10 

I 
4 
2 
2 
I 
4 

Rate 
Rs. 

40 

20 

500 
ISO 
120 
900 
100 
'60 
10 

50 
10 
'5 

'·' 

Total 
Cost. 

200 

40 

500 
!50 

"120 
900 

1,000 
600 

. j.!·. 10 

'5 " . 

200 
20 
20 
10 

40 
.· 10 

3' 
. 20 

4 
4 
4 
4 

10 
2' 
2 
3 

20 

80 
5 

100 
15 

100 

'500 . 
·25 
50 

100 
150 
200 

500 
75 
20 
10 
30 

100 
100 
500 
400 
200 
400 
50 

200 
75 

80 
"• 10 
. 27 

20 
40 
8 
4 

40 
10 
48 
20 
60 

240 

240 
30 

"100 
30 

100 

500 
50 
50 

100 
750 
800 

500 
900 
400 
120 
720 

2,400 
1,000 

500 
400 
800 
800 
100 
200 
300 
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Cost of Ei!ulpment ror Automobile Course. 

Description. 

Motor Car 

' ' Stationa.ry Motor Car engine complete with trans-
mission arrangements. (Chassis) FoUl' different 
makes. 

Sectioned model of complete chassis with engine 
and transmission arrangements. · 

Different typea of Carburettors, distributors, fuel 
pumps, ignition systems, lighting systems, eto. 
(complete set). · 

Motor Compressor set and servicing appliances 

Valve grinding cutters, pressure guage, Boring 
ma.ohine, Hanning tools, eto. · 

H&nd tools a.nd accessories, other tools, etc. 

Hydraulic hoists. 

Books 

Charts showing different makes of C&l'S and commer. 
t?ial vehicles with their particular· systems of 
ignition, fuel, brake, eto. 

No. 

1 

1 set 

6 seta 

Total 

Appro:<. Cos.t 

Rs. 

6,000 

20,000 

8,000 

3,000 

6,000. 

2,500 

1,200 

2,000 

lioo 

300 

48,500 

·---
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List oi Equlpments lor a lew Courses. 

I. AUTOMOBILE 
10 STUDENTS .• 

REPAffi: 

Pair of Pliers. Combination 
typo ••• 10 

Hammer. Ball pone If lbs ... 10 
Screw Driver. to• long, 1• a.hdf" .. 

blade ... 20 

Flat Chisel f' ... 10 
Box Spanner 3/16" to f' with. 

a tomy ... 2 sets. 

Double Ended Spanners 3/16' 
to t• ... 2sots. 

Adjustable spanners. 10' ... 4 

Feeler Gauges 2, 3, ·4, 6, 8, 10, 
12 •nd 15 tbousande of an 
inch ' ... 1 

Steel rule 12"' with inches and ·'; · 
milimeWrs ... 10 

Calipers 6"' inside ..• 
Calipers 6' outside ... 
Dividers 6"' 
Hermaphrodite calipers 

Tbread pitch gu&goe. Whit-

...10 

.. ;10 

... 10. 

... 10 

worth & Auto ... . .. 2 sots 

Ring Spanners from i"' to i' · · ... · 2 sets'. 
Cross·out Chisel f' ... 10 
Vernier Calipers a• ; .. -4 · 
Micrometer o• to I' ... 2 
Haokshaw 12' adjustable ... 4 

Combination square with Bevel 
Protractor ... I 

Dial, Tachometer ... 1 

Motor Car. (Ford or any other. 
model) · · ... I 

Stationary Petrol Engine with : 
all aooessories . . . . . . . . . . 1 

Section Models of: 
(a) Engine · · 
(b) TrallSDlission Gear, 
(o) Clutoh. · 

Cylinder Reborer. (Motor, 
driven) ·'···-· '···~.;2-. 

Carburettors ~ 
(a) Zenith, 

Cl&udeJ, Hobson &nd other ma.k~ · 

Charts depicting ditforonh 

(a) Makos of Cars. 
(b) Iguition SysteJDR, 
(c) Brakes. · 
(d) Fuel Systems. 
(e) Wiring Diagrams eto. 

Work Benches with lookers.( 8" 
xWx2') ... 5 

Universal Va.lve Grinder ... 1 
Oil Injootor ·... l 

Honning Mschioe {With elctrio 
drill) ... 1 

Cylinder G•uge ... I 

V•lve Cutters .•. 1 sot 

Mag~eto Tester ... l 

Ba.t~ery Teater ... I 

Tyre and Rim service Wren~hes 2 seta 

Grease Guns ... 2 

Compression Tester ··~ 1 

Hydrometers , ... 2 

Foot Pump ~ .. '1 

Ha.ndPump •.• 1 

Motor Compressor set 220 v. 
A. C., S. P. output about 10 o. 
ft./mt. (with reservoir) ... 1 

Hydraulio Jaok(lift) for 
Servicing ... 1 

Condenser ... 1 

'Universa.l Wbool Puller ... 1 

Tyre Pressure Guage .... 2 

Solde•ing lfon, (ordbiary) ... I• 

Soldering iron, {electric) ... 1 

Benoh Vices. (Fitters) ... 10 

Bonoh Drilling Maohine i' oope· 
city ... · ... I 

Cupboa:de e• x a·. It' .. 2 
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MOTOR BODY BUILDING AND 
UPHOLSTERY: 10 "STUDENTS. 

Work Benches with 1ookerS. 
(8'X3'X2') 5 

Bench Vices Sfl Ja.w-8'. . ·. ' ' . 3 

Trestles. 

Brace with Bits a.nd Centre Bit.. 2 

Joiners Cramp 8ft. · 2 

G. Gr~mpss• 2 pairs 

Adzes. 2 

Light BeD.ch A.~es. 4 

Hand 'Saws 2'-0 .. 5 

Co-~pa.ss Saw 18', 3 

Key Hol6 Sa.w 9"'. 5 

Mallets. 
.. 

10 

jack l>l~ne If" blade. 10 

Smoothing plane !!' blade. 10 

Round Sole plane It" blade. 10 

Rabbet plane, Bevel; Croovi'og, I of 
Tongue, ~ound. · oaqh. 

Firmer Chisels!-", t"'. i'"· and,l" 10 &~ts. 
Firmer g.Juges. I'" a.nd !" 4 33~a. 

Joiners ~rMrs I lb. (:wi~h ~'lil . 
p Iller). . 10 · 

Light Hammers 8 ozs. 10 

Bradawls. 10 

GimletS !•, l", i"', i"', I!"'"' 2 sets 
Auge.m i: ... , !"', i'"' · 2 sots 

Spoke Shaves. 4 

2' -0"' Box Wood four fold foDt 
role. 10 

Pair of Dividers 6 ... 10 

Glue Pots. 2 

Try Sq ua.re~ 6"' 10· 

Ma.sons Square 2' "--0' blade. 1 

!\larking Gauge 10 

Primus Stove (Etna. Burner.) I 

Magnetic Ha.~er for Uphols-

tery I orll: lbs. ~ 

Leather S.ewing Ma.ohiD.e. 
(Me!lium Type). 1. 

OilCans. ·.2 

Hand Bench Grinder 6 .. or 8"' 
Wheel. 1 . 

Oil Stones 6'X2' 

Screw. DriverS! ... blade. 

S_craw:Driv8rs !"'blade. 

Screw, Drivers ~~ hl!}ode. 

Double Eq.de~ Spanners f"' i;~ ·. 
It"'. . l. h , • .., 

Box: Spanners! to 1 

Lucas Girder (minor) .spanners • 

Luc~ Girder. (majOr) 

Tin sb~&r 12"' 

Soldering iron I lb. 

Soldering iron !electric) 
500 Watts. 

2 

5 

2 sets. 
2 .s~ts 

2 

2 

2 

l 

1 

2 

-----:-------------...... -
SPR,\Y PAINTING: . 10 ST~nE.-<n. 

Motor Compressor S:Ot with air 

receiver, 2 H. P. motor 220V. 

A. c:, S. P. Complete. i" 

Spray Cans. 10 

Sets Nozzles~ ;; 

Colou.r (Paint) Containers. 5 

Exhaust fan. Motor driven. ~ 1 

I H. P. 220 V • .A: C., S. P. . ,·1 

" ' Dow:Files IO"'.smooth·:- ·' 5, 

Stones for removing colour .and: 

fo< Sar&ping body. ~.Q. 

Cupboard. 4'X2'X1t'. 1 
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VULCANISING•: 10 STUDENTS.· 

Motor Compressor set with. ~ 
Reservoir (220 V. A. C., S. P.) 
1/2 H.P. . · .:. ·1 

Bufftng 1\Iaohine with Motor. • . 1 
Portable Electric Wire Brush .. , 1 

Tube Plate; (4 ClamJl8.) I 

Spot Pa.tohers. .. /j 

Tyro Vulcanising Moulds of diff
erent standard sizes with air, 
pads. 0 

I 

Air Bags of 6 different sizes. 2 of 
-each 

Rollers~2*X2*. 
Tyre Spreader. 

2 
.. I 

Corrugated Ball Bearing Stitcher ... 2 

Smooth B. B. Stitchers. 
Valve Nut. Wrenches. 

Rou:nd Noze Rasps. 
Small Emery Wheels. 

Rex . File (Rat tail rasp.) 

Flexible Rule 3' -0'. 

Goggles. 

-Sand :....Stone· 6"'--X-1 ~-

Buffing Briish.. . . 

Rubber• Cutting Slieara. 

Tyre Probe .. · 

Flexible Knife.·' 

Pointed-;-K.nife. '' 

Notched Knife~ 
: . ~ ~ ; ; •. ' f ·' . ! ' 

.. 2 

.. 2. 

2' 
2 

2 

2 

. .. ·4 
pair~. 

.. -2··· . 

'-· ... ;~ 4 

•.• 2 

2' 

Hollow Groun'd.r~ubber Knife .•. 1 

•.. l 

Valv, Puno.h.. . · 
lr······· .. ·,,, ,•1.:':-••l , .... 

Pricking Awl. 

Cl!lD~ntfug Bnlsb·.3". · · 
, ' f"'l .I'' r ~ ."1'-. :·~ , • r- -t• ' r 

., .. ., 
Round CemeUb'rB.rush.! I ,.:• ... · 6 ., 

BOAT BUILDING: 10 STUDENTS. 

Accessories for· a steaming Kiln~ 
lfidship and Foro Body Moulds of 

various Shapes. 

Trestles. 
. .. 

Work Benches :with lookers. 
(o'x2f). 

j!. 

/j 

Brace with bits and Centre bit. 2 

Metal Clamps 6'"', 7"1 8'"'. and 9'"' ·1·2--of 
Adzes. each. 

... 5 

Panel Saws. 

Compass Saw·Js"'.... , 1~ 

Jack Plane If' blad0. 

Smoothing plan~ ·If' :blade 

R~u~d sole plane lf'"'~blad6.: 

Rabbet pJane, Bevel,Grooving, 
Tongue, Round. 

M~ch plo.nes. 

Firmer Chisels i ... , f'"', -!". 1". 
Firmer Gouges 1* and If'"'. 

Mallets. 

Carpenters Ham~~~ I ib~ 
Light Hammers 8 ozs . 

Brada.wls. (fine). 

Light Bench Axes. 

10 

2 

10· 

10 

2 

I of 
each·. 

_·5·. 

-10 sets 
5 sots 

10 

10 

:, 
/j - ... , 
/j 

Gimlets 1j-'"', 5/8", f'"', 1 ... , and 1j-'"' 1 set 
Augers. -!", 3f8", l'"'· . 2 sets 

Spoke Shaves .. ~ -·. 7-

Draw Knives. 2. 
Electric Hand Drill I J2'"' capacity. 
(Portable). · · · · . I 

,,· . . r-; 
Bench Vices 8 ... Jaws. -10. · 

2ft! foot rule four fold (wooden~)'.lO .·1 

Pair of Dividers 6 .... · : 

Straight Edge Steel 4'-<l'. · 

Cupboard 5'><2fli:li':., : 
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CARPENTRY: 10 STUDENTS. 

Work Benches· with lookers 
(6'X2i'X2') 5 · 

Hand Saws IS' 10 
Tennon Saws. 10 
Jack Planes lj' blade 10 
Smoothing planes It' blade. 10 

Round Sole planes li' blade. 5 

Rabbet plane, tongue, grooving I of 
Bevel and Round. , each. 

5 of 

AGRICULTURAL CARPENTRY 

And.Smltby: 10 STUDENTS. 

Smiths
1

.Hea.rths complete with 
Tuyeres, Hoods, Chimneys and 
Water Tanks. li 

Anvils 2 owts. 5 
Motor-blower 220 V. S. P., A.C. 
giving out about 20 c. ft. of air 
per minute. · 1 

Sledge haDUDers, 10 !be. 
with handles. · 5 

Firmer Gouge. 1•, 1"' 

Firmer chiselS 1•, · t•, !"', 1 .. 
each. Swage Block 14'Xl4'X6' I 

Mallets. 

Carpenter's ha.mmers lib. 

10 sets 

10 

10 

Light bench axes. 5 

Gimlets in, i ... , !"', 1•, and li" 2 sets 
Augers 1"', r, i". 1 set. 

Bradawls. 5 

Spoke Shaves. 

Dra.w Knives. 

Rip Saw. 

Adzes, 

3 

3 

2 

3 

2 

2 

Hammers 21bs. (with handles) 5 

Flatteners [with handles (2'X2')l5'· 

Set ho.mmers. 

Fullers !'XI' 

Swages tope and· bottom f', 
!"', f"', and 1"' 

Tonga:-

Flat Nose. 
Round Nose. 
Square Nose. 
Bent Nose. 

WOOD TURNING AND 

2 

6 pairs. 

10 pairs. 
2of 

each 

10 
5 
5 
6 

Breoe with set of bits. 

Cr&mps. 6'--o•. 
G. Cramps 9" 2 Pairs Lacquering: .. 10 STUDENTS. 

Trsstle. 

Mortice Chisels 1• 

Mortice Gouges . . 

Carpenter's Vices 8.., Jaws. 

Oil Sotne o·x:r 

I 

ll 

2 

5 

2 

2' -0• Rule, four fold, Box wood 10 
Steel foot rnles 12' 10 
Pair of Dividers.6... 10 

Compaas Saw Is• · 

Key Hole &w 9' . 

Ma.rking Gauges. 

Cupboa.rds : (5'X2fXI1') 

I 

5 

10 

2 

Hand Turning Lsthes 4' centres. 5 

Wood turning lathes 4• to 6 .. 
Centres Complete with counter 
shafts, stepped Cone Pulley, and 
belt shifting gesrs. 6 

A. C. Motor 220 V. S. P., 3 H. P. 
with Sta.rter ete., complete. 1 

Benoh Vices o• Jaws. ·. 10 
Work Benohes with lookers. 

. (6'X2t'X2') 5 
Wood Turning Tools of dilferent' 

types.. li ·sets. 

Painting Brushes Nos. 3 and 4 · 
(Windsor and Newton). 

Colour Pots t lb. oapaoity 

Copboa.rd. (6'X3'XW) . 

!Oof· 
eaoh 
10 

l 
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ELECTROPLATING AND 
BATTERY CHARGING 

10 STUDENTS. 

Eleotropla.tingVa.ts3' X 2' X If' 3Nos. 

Electroplating Vats 15"' X 12"' X 9" 2 

Battery Charging Unit for 6, 12 
and 24 Volts from 220 Volts A. 
C., S. P. supply and V a.cuum 
TuboType. 

( Voltmeter.Charge-disohargo type. 
Knife switch, D.P. D. T. Pilot 
Lrunp on switch boa.rd. Amme· 
ter same as voltmeter) 

1 each. 

Motor Generator set from 220 volta 
A. C., S. P. to 6 V, 250 amps. 1 
D. C. with starter, switch board 
etc. 

Mo-• Bk Na IS-14 

A pair of buffing machines wit 
motor drive 220 V. A. C., S. P. 
1/2 or I H. P. motor with IJ:' 
shafting with bufis, pulleys and 
bolt shifting arrangements. . .. 2 

Hydrom~tors - .:. 2-

Caustic Soda Bath I 

Water Bath 3' x· 2' X I!' 

Aoid Bath. 3' X 2' X If' 1 

Sot of smooth .files 611 :flat, half
round and round. . •• 2 sets. 

Cupboard 5' X 2f' X It' 
(Teakwood) 

Emery Papers Nos. 0 & 1 

I 

•.. 20 
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Suggested Floor Area lor dil!ereut types of Shops. 

Area in Squ~ Feet. 

Typo ofehop Minimum Adequate 

Automobile 2,000 4,600 

Ca.bii:tet .•• 1,200 3,600 

Carpentry 1,200 3,600 

pra.l'ting ... 1,000 . 2,000 
Electrical 1,200 3,500 

Industrial Arts (Ullit) 1,000 1,500 

Interior Decorating 1,200 3,600 

.Me.ohine ..• 1,200 3,600 

Pattern 1,200 . 3,600 

Print 1,200 2,500 
Shoot Metal 1,000 2,000 

Trowel 'l'rades 1,500 3,500 

Weldlng ... 1,200 2,500 

Motor body building and Upholstery 3,000 5,000 

Smith. (Tin, Copper, Block·smith) 2,000 3,500 

V uloa.nizing 1,000 3,000 

Armature Winder 1,600 3,500 

Radio maintenance ,,. 1,200 3,000 

Motor mechanic 1,500 3,500 

Instrument mechanic 2,000 3,600 

W a.tch repair 1,000 2,500 

Book binder 1,000 2,500 

Block mo.ker 1,200 3,600 

Costume Ta.iloring 1,000 2,500 

Bootma,kor 2,000 3,500 

Barbering 1,000 2,600 

Catering ... 2,000 3,500 
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