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

CIIAFTER L

HISTORICAL.
EARLY BEGINNTNGS.

1. 1. The question of providing technienl education in India has
engaged the attention of the Government of Ixdia and the authori-
ties in England since the middle of the 19th c-ntury. The Court of
Directors of the East India Company in the historical despatch on
education of 1854 asked the Government in India to consider how
useful and practical knowledge might bz imparted to the great mass
of people in India. No action was however taken in India to carry
out the wishes of the Directors. Wkhen 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. Tt 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 sidedness 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 memorandum of technical education
supporting ' the Education Commission’s recommendations to add
& ‘““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.

(oLLEGE oF ExGINEERING 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 and 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
ceatury mainly to meet these needs. The Poona Engineering Class
and Mechanical School, the npucleus from which the College of
Engineering was later developed, was opened in 1854, its aim being
to provide suitable instruction for siibordinate 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 (e)
maistries. In July 1863 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 Licentinte of Civil Engineering was
remodelled and architecture and mechanice] engineering were added
to the number of optional subjects. (lasses in agriculture and
forestry were also provided until separate arrarigements were made
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elsewhere for 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 also provided for
the special training of mechanical engineers. Tn 1911 it was decided
to make a separate provision for the course leading to the degree of
Bachelor of Science and the Cellege 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 courses in civil,
mechanical and electrical engineering, and provides short term courses
for the training of civil maistries.

(GoVERNMENT OF BomMBAY REsoLUTION, 1856,

1. 3. Asearly 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 tothe 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 witha 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 the 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 tobe given agrasp of scientific facts which they could readily

apply toany trade and the institution was tobea training school for
managers and foremen of industries. ‘

V. J. TeoBNI10aL INSTITUTE.

1. 4. The proposals ‘of the Government embodied in the above
!:esolutlo_n coupled with a number of other events which took place
in the eighteen eighties led tothe foundation of & Technical Insti-
tution in Bombay. A fund raised to commemorate the beneficient
administration of the Marquis of Ripon was earmarked - 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 fifty years’ reign of Queen Victoria
and the Bombay Municipal Corporation seb apart 2 sum of Rsy 80,000
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for a permanent memorial of the fund. Sir Dinshaw Manokjee
Petit made a generous endowment of Rs. 3,00,000 and Lord Reay
readily responded to the proposal for the establishment of a technical
institute by promising an annual Government grant. All these factors
led tothe foundation of the Victoria Jubilee Technical Institute
in Bombay.

RerorTts oF Sir 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
Indie when they deputed Sir. E. C. Buck in 1895-96 to discuss
with the Provincial Governments a number of problems including
that of practical education in primary schools. It was realised that
the impact of the factory system and the literary type of education
imparted inthe schools were having anadverseeffect onthe 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 onee 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 recommend
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,

TeE SmMra Epvucationan 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 energies of the ever increasing
nurpbers of the educated classes. Lord Curzon accodingly summoned
in Simla in 1901 an Educstional 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 insufficiently co-ordinated
with any particular local industries or trade. The Government of India

Mo.v Bk Na 18—1a
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generally. agreed with the conclusions of the Conference and especially
with the recommendation that industrial schools should be devised to
encourage local industries and trades; that the best type is the local
trade or craflts schools; that they should be organised on educational
and not on economic considerations ; and that in moffusil areas they
should be devoted to the study and development of single indigenous
products ; that in towns they should deal with manufactures, education
for several industries there being located in one building and that only
those pupils should be admitted who intended 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.

1]
Tue ATxinsoN—Dawsony CoruITTEE oF 1912.

1.7. A committee consisting of Lieutenant Colonel E. H. de V.
Atkinson, R. E., and Mr. T. 8. Dawson, Principal of the Victoria Jubilee
Technical Institute, Bombay, was appointed by the Government of
India to investigate the question 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 be 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 obteining such apprenticeship
in the works. They recommended the establishment in suitable centres
of afternoon classes for fextile jobbers and maistries for theoretical
and practical instructions iu the regional language. Their special
recommendation was that the minor technical institutions should be
placed under the control of one central technical institution in each
Province in which such institutions existed.

CoMaiTTEE oF DIRECTION FOR TrerNICAL EDUCATION IN BoMBAY.

1.8. Bo 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 Presidency. The proposals of the Board .
were examined by a committee appointed by the Government and were
then approved by the Government generally and the Institute was
recognized as the Central Technological Institute of the Bombay
Presidency 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 Institute and was in & position to benefit by its special
knowledge and experience and to procure whenever needed the advice
and assistance of the staff of the Victoria Jubilee Technical Institute.
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The control of technical and industrial education in the Province was
vested in this Committee. When 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 whick has occured in the higher technological and
engineering .education. During the last two years five new
Colleges have hbeen opened in addition to the only Engineering
College in the Province. The establishment of the University Depart-
ment of Chemical Technology has alsa provided facilities for post-graduate
training and research in various branches of Chemical Technology.
Considering however that the technically trained persons are required
in far larger numbers in the lower ranks, the growth of institutions to
cater for these and the pumber of students attending such institutions
-seems to us to be quite inadequate.

IxpusTrIAL 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 laissefaire 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 transport 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 suituble 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 that were started.
From this class of labour it was impossible to obtain the * higher
type of artisan capable of supervisoxry 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 attentlon
of manufacturers in Great Britain and it was natural that a demand
should be made in India for Government to provide similar facilities,
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.”
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The Industrial Coramission also pointed out that whereas many'of
their recommendations regarding technical and industrial education
were such as should be ecarried out by the Provincial Govern-
ments, it was necessary ultimately, if not in the immediate future,
to provide India with educational institutions of a more advanced
character which no single Province could support or fill with students,
yet which each Province would need to a greater or less extent. They
Tecommended 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.

Visvesvarava CoMMITTEE, 1921.

1.10. Recognizing the necessity for a wide extension of technical
education and industrial training, the Government of Bombay
appointed in their Resolution No. 923-E.D., dated the 17th February
1921 & 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. )

AmBorT AND WooD REPORT, 1936.

1.11. In 1936 the Government of India invited Messrs, A. Abbott,
formerly H. M. Chief Inspector of Technical Schools, and 8. 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 woik of
educational reform, **

They felt that it was idle to expect the younger generation to make
a contribution to the good life of their country unless as individuals
they were offered satisfying personal and social experiences in the school :
that concentration on literacy and the consideration of literacy as
the primary aim of education was a mistake. *“Conning books, learning
by heart and chanting in unison, have their legitimate Place in the
discipline of learning but they do not by themselves constitute an
education for young chilrden.” Regarding voeational education they
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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 ecould not do well in the academic
education was entirely wrong as no counfry 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 2 new
educational policy.

Tar WarpHA ScmEME, 1937,

1.12. Asa result of the assumption of responsibilities of Government
by the Congress Ministries in seven Provinces an All-India National
Yducation Conference was convened at Wardha under the Presidentship
of Mahatma Gandhi. This conference appointed the Zakir Hussein
Committee whose report sabmitted 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 Grovernment set up
experimental schools and training institutions for teachers on ¢ Wardha ’
lines. ' '

Rao Bamapur K. G. Josar 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
¢ould 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 Voeational 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. '

SareeENT CoMmmItrTEE REPORT, 1940,

1.14. Not much thought appears to have been given in this country
for the training of low grade personnel which reslly forms the bulk of the -
employees in almost all industrial and business concerns until the Second
World War created ap urgent demand for technical personpel of all grades,
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The Central Government appointed a Technical Training Inquiry
Committee in 1940 under the chairmanship of Mr. John Sargent, Educa-
tional Commissioner with the Government of India. Reference has ‘Peen
made to some of the observations and conclusions of this Committee
in appropriate context.

Trr First axD SEcond WarpEA SUB-COMMITTEES.

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-committes 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 Mr. 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,
Rajkumari Amrit Kaur, Dr. Shyamaprasad Mukerjee and Pandit R. 8.
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.

Ter REPORT OF THE (ENTRAL ADVISORY BoarD, 1944,

1.16. The Board accepted the conclusions and recommendations
of the Second Wardha 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, datda and material could have been
achieved. Among all the pages of the Board’s committee’s reports those
pertaining to technical education are full of valuable and constructive
ideas and this hasnaturally 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 Post W ar 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),
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CHAPTER II,
INTRODUCTORY.

APpoINTMENT OF THE COMMITTEE,

. 2.1, 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 eco-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 0F THE COMMITTEE,

2.2. The Committee was composed of the following members —
1. P.N. Joshi, Esq., M.8c. {Tech)., F.R.I.C,,

Pnnc1pa1 V.J.T Instltute, Bombay,
(CHAIRMAN).
2. V.D.Ghate, Esq,, M.A,, B.T., T.D. (London),
Dy. Director of Public Instruction, Poona.
3. R. U. Patel, Esq., B.Se. (Loudon),
Dy. Director of Industries, Bombay.

Prof, G. R. Paranjape, L.E.S, (Retired), FNI., 0.B.E,,
Now Chairman, 8. 8. C. E. Board, Poona.

5. G, 8. Paramasivya, Esq.,, M.8¢., AIR.E.,
Principal, Lingaraj College, Belgaum.
6. 8. 8. Desnavi, Esq., B.Sc., B.T.,
Jt. Principal and Secretary,
The Mahomed Haji Saboo Siddik Institution,
Bombay.
7. 8. P. Ogale, Esq.,
Managing Director,
M/s. Ogale Glass Works Ltd.,
Ogalewadi (District—Satara).

8. B. K. Muzumdar, Esq., M.A.,

: General Mananrer
i The Arvind M1lls 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 0F REFERENCE OF THE COMMITTEE.

9.3. The Terms of Reference of the Committee were 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 particularly :

(#) 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 Committees. ‘

2.4. The work of the Committee commenced on the 15th of Ma
1947 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 :—

(6) by issuing a general questionnaire to a large number of
individuals connected particularly with technical education and
training ; to private and public educational instibutions and societies :
to recogmised 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 ; '

{¢) 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 coromercial and industrial establishments ;
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140 of 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 socisties; 50 to
engineering, commercial and industrial associations and 120 to
engineering and industrial establishments. It will be seen from
Appendix-C that we bad 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
cne 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 defired as “ one
who by virtue of his general and technical education, practical training
and subsequent experience is fitted to undertake work requiring o high
degree of personal responsibility in one or more of the branches of electri-
cal engineering.”* In the U. 8. 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 introdue-
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
t6 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 relovant part of which
is re—produced below :—

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

*FVide page 7, Tho practical Training of Professional Electnca.l Engmeers—The
Institution of the Electrical Engineers, July 1947. .
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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
ghould 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 2 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 ibstitutions
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 & 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 meb several individuals and representetives 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 wvaluable information and active co-
operation from & 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 information 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.

ACEKNOWLEDGMENTS.

2.8. The re-organisation of technical and engineering education
to meet the needs of the post-war development of the industry has
engaged the attention of the educationists and professional institutions
in this country and toa very much larger extentin Great Britain
and in U. 8. A. As s result of this a number of reports from profe-
ssional institutions and committees 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 deliberationsand in the preparation of this report. References
bave 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 accepted in the educational
world and have wherever necessary indicated the authority for the use
of the partioular term and its connotation,

2.9. The Committee wishes to place on record its appreciation of
the assistance which its Secretary Mr. C. E. Krishnamurti, gave
from the commencement of the Committee’s work. His wide and
detailed Lnowledge regarding the working of the institutions under
the Board of Technical and Industrial Training was of great help
to the Committee, both in the 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 soagto 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 IIL.

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

3.1. Our terms of reference require us to make recommendations
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 expansion in the Province and the
form or forms it would take. It would largely depend upon the plan
adopted by Government for post war reconstruction and development.
Tt is however safe to assume that there will be sufficient industrialisation
to creste 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
regarding 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, executives and research
workers required for the development of the industries as envisaged in
these teports. 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 ineluding civil,
mechanical, structural, electrical, aerorautical, naval, mining, chemical,
fuel and sanitary engineering. In the West, engineering has made a
wide appeal to young people as the profession has 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-
nery or in the building trade. The growth of the engineering industry
in this country in general and in the Province of Bombay in particular
has not so far been commensurate with the growth in some other fields
of industrial activity such as the textile inqustry. The growth of heavy
engineering in particular has not kept pace with the industrial require-
ments of the Province. The Metals and Engineering Industries
Sub-committee appointed by the Provincial Industries Committee
has recommended that Government must place the greatest importance
on the development in this Province of the Iron and Steel, Non-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 2 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
néed 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 envisaged 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.

Errcrricar ENGINEERING.

3. 4. The Government of Bombay are making a copsiderahle
headway with their Blectric Grid Scheme. It is anticipated that the
first stage of development will be over in the very near future. Net
only will a number of small power plants spring up all over the Province,
but power supply in the Northern 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 X, W,
steam turbo sets will be installed in addition to the existing sets at
Ahmedabad and & 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. We have made above a reference to the industry for making
electrical machinery for the manufacture of generators, switchgear
ete., and the personnel required for that purpose is excluded from this
beading. We consider here the need of the electrical engineering
industry for the heavy engineering, the radio communication engineering,
and the telephone and the telegrapb services. With the development
of the Grid Scheme referred to sbove there will be an increased demand
for the trained personnel for the power-house staff, for inspection of
transmission lines, for instullation, 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 aleo an increased demand for technical personnel. The Posts and
Telegraphs Departent also require a large mumber of trained wireless
telegraphists, as also the civil aviation, the mercantile marine, and
the overseas communication departments.

3..6. The industry for making light electrical equipments such
as table and ceiling fans, geysers aad other household appliances has
not yet progressed beyond the initial stage in the Province. There
is considerable scope for expansion in this direction, as well as, for the
manufacture of other products such as measuring and indicating
instruments, laboratory apparatus, refrigerating equipment, automatic
control devices, all of which would be in greafer demand with the
development of the eleciric Grid.

BuiLpmve.

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 apprentlceshlp or trammg for thesu trades except
_those which were established during war-time under the Centril Gover:-
‘merit. Technical Training Scheme, some of which are still continued for
‘the benefit of those, who have been relieved from the army.

3.8. The building industry like many other old established mdustr]es
_has not moved forward with the same rapidity as the newer industries
like electrical engineering where the need for scientific knowledge and
‘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. Bug
‘it is a matter of great importance that the building industry should seek
to secure a more adequate proportion 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 construe-
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 mmstnes 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 alse
to such 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, suitzble 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 architeets to show their skill in the erection of struc-
tures with a beauty 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.

3.11. The development of the textile industry in Bombay Province

" with regard to cotton textiles is far in advance of the rest of India.

The growth of the industry dates back to 1854 and the vicinity of
uo-v Bk Na 18—2
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the cotton growing districts, the facilities of the port for the import
of cotton and export of the cotton yamn sneouraged the development
of the industry first in the Bombay City and later in the other chief
centres viz., Ahmedabad and Sholapur. The industry is now possibly
the most important factor in the economic life of the Province and any
deterioration in the position of the industry within the Province may
have a serious effect upon its entive economy. The surplus production
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 personmel in the textile industry to which the Committee
has made only an incidental reference. In this connection we would
like to zeproduce the words of Andrew Nesmith :—

“An industry like cotton must educate or perish. The future
demands craftsmanship and quality of a high order ... Norule
of thumb as applied in the old days will fit the age in which we are
row 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 opporfunities 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
tochnical men for the executive jobs mostly from Lancashire. In course
of time their places were taken by persons who had obtsined their
piactical training in the textile mills and rose to positions of weaving and
spinning masters and managers by dint of sheer ability. Life in the
textile mills was very hard and educated men were averse to seeking
oareers in the industry. There was a time when persons who had
obtained education and training in the textile manufactures 2t technical
institutes either in India or sbroad were considered as unsuitable for
employment. But gradually the outlook of the employers changed
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
through this industry. The importance of this industry and its
prosperity are so vital to the economy of the Province that no aspect
of it which would undermine its efficiency should be overlooked. We

“‘Ed.ucution and Trgix_n'ng for the Cotton and Rayon Industry, 1946. Published by the
Raoruitment and Training 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 wesver and spinner.

CHEMICAL INDUSTRY.

3.14. Chemical industry has not developed in this Provinee 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 and allied products, the alkalies and
allied products and other chemicals. The Committee has recommended
the establishment of sulphuric acid plants with a total output of 35
tons per day in Bombay and Ahmedabad. Similarly it has recommended
an incressed 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 fitbure 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 et Kharaghoda and Mithapur,
sodium hypo-sulphite, sodium sulphite, sodium bin-sulphite and
sodium thio-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 analytical 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 cominittee be a paying proposition and would at the same
time make available certain chemicals such as methyl-alcoho! and
acetone for industrial purposes. There is a move for the establish-
ment of a dyestuff industry in the Province and from the press reports
it is understood that the location of the dyestuff factory will he in the
neighbourhood of Bombay City. There is also a move on the part of
the Government of India for establishing near the ports a petroleum
distilling plant. The Chemical Industries Sub-Committee has also
made a good case for installation of petrolenm refining industry ip

Bombay.
mo-v Bk Na 18—2¢
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3.17. The glass industry which is now regarded as a key industry
is gaining ground in the Province. The potteries, refractories and
cerainic industries however are still in their infuncy apd there s
good scope for their development in the province. The Committee
has reconmended the establishinent of a cememt factory in the Provi-
nce with a target of production of 200,000 tons per annwin. There
is also considerable scope for the extension of the inedible oil indus-
try and the allied industries v7z., coaps, paints and varnishes.
Vith the natural resources of bauxite in the Province, the aluminium
industry could heset upatasite such as Kalyan and minor chemical
industries such as hydrogen peroxide, could be established in the
same locality. There is good scope for plasties industry in the
Provinee, one of the natural plastics, casein being mnanufactured
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.

3.18. Fundamental. training in inorganic and organic and physical -
chemistry is necessary to students who would ultimately aspire to
occupy the managerial and other 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-
vatories for development of their products. Im foreign countries
in additien 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 Cruilds 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 i manufacture and testing for
whom a certain amount of scientific training is necessary and the
local technical institutions should provide adequate schemes of study
for such persons. . ’

PrINTING AND ALLED 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 expansion. There
is. however practically no arrangement for training persons for the print-
ing industry. Atfempts in this direction have been made by schools
such as K. E. 8, Topiwala Industrial School, Alibag, the K. E. 8. V. K.
School, Panvel, and the Mahsrashtra Mudran Shala, Poona, and the
Government Apprentice Scheme at the V. J. T. Institute, Bombay.
But these ave totally inadequste to the requirements of the industry.
These schools p:repare students for hand composing and priating. Tha
Courses are very elementary in nature, the students are £ only for
employment as compositors and they cannot be employed for work
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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 impressed
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 printing presses effective. Without such co-operation
a scheme imposed from education authorities alone would not have
88 good a chance of success. With this view, we are in complete agree-
ment and we are satisfied that it is on these lines that real progress could
be made. The needs of stndents of Printing Technology in outlying
areas and small towns eannot be ndequately met locally. Courses for
such students should be provided at the larger and properly equippad
schools of printing which we recornmend should be started in the Pro-
vince at suitable centres.

LocarisEp INDUSTRIES.

3.23. The Jari Industry at Surat is an example of a highly specialised
local development of an industry which has a wide market for its pro-
ducts 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 jari industry has received encouragement and support from the
Department of Industries and the Department has helped the industry
as far as possible in the solution of its problems. The skill, resource-
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 & Trade School may be run at Surct for trainiag the
heriditary artisans to improve their technique and toproduce 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 comparable wita the gold thread which wsed to be produced in
France sorne years ago. We have made 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 instibute on imparting education
for the 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 Agricultura]
Department and is outside the scope of our terms of reference.
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3.95. In no industry is it so difficult to provide satisfactory technical
education as for agriculture. There are three reasoms for this:
(1) Agriculture is distributed over the whole country and Is often
‘earried on in the sparsely populated areas; (2) It is an industry of
great complexity touching many trades; and (3) the expenses per
head involved in the provision of adequate technical education are
very great. The question however is of great importance as agrmplture
i the main occupation in India and as two-thirds of the popula'.tlon of
the Bombay Province are stated to be dependent upon agriculture
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 Government to such
industries as bee-keeping, fruit preservation, gur-making, installation
of improved type of Ghanees for extraction of vegetable 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 presperity to the countryside by providing leisure time
occupations to persons engaged in agricultural pursuits. It is obvious
that institutions for such industries would come more under vocational
education and we therefore recommend that agricultural institutions
of the non-collegiate grade should be brought under the control of the
Counecil of Vocational Education, the establishment of which we have
recommended in Chapter XII.

Rurat INDUSTRIES,

3.26. From an examination of the statistical data showing the distribu-
tion of industries in the Province and the average number of persons
employed in them, it will be seen that a fairly large number of industries
are located in the rural areas. (vide Tables Nos. 1 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 towns and which has also completely changed the marlket
places in the Province. Not only do the people from the rural areas
msake their purchases while on occassional visits, but a close inquiry
will show that they prefer to buy ready timber scantlings for house-
building and other purposes from large towns with the result that the
village craftsmen, such as carpenters and smiths, on finding less work
in the villages have migrated into towns.

_ 3. 28. The Small-scale Industries Sub-committee made recommenda-
tions for the encouragement of several types of small-scale and
cottage industries which if well established in the rural areas will
undoubtedly bring prosperity to these arcas and give employment to
skilled workers and craftsmen in 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 loors 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-leom 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 rural 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 industry, as the large-scale industry is constantly
importing its workers from theruralareas. 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 suitzble 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 $raining in Agriculture and allied rural occupations mentioned
above 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
wiil be a certain speciality in local industries and a marked increesed
efficieney 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 cconomy 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 snch 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 the
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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wonld Tun ‘more effectively ‘by "the Taluka or District co-operativé .
societies or Rutal Development Asso intions on o grant-in-aid basis.
REQUIREMENTS OF TECHNICAL PERSOXNEL FOR LARGE-SCALE
' INDUSTRIES.

.'3.31. We are happy to state that we found in practically every trade
and industry of any magnitude, a realisation of the importance of techni-
cal education and in some quarters, particularly in Ahmedabad
a willingness to co-operate in providing for employees all reasonable
ficilities to improve their technical knowledge. The educational
requirements of the industry are never static. It is therefore necessary
that an administrative machinery should be set up to ascertain them
from time to time. We deal with this important subject in Chapter XII
wherein we have made our reconunendations regarding organisation and
administration of technical education.

3.32. The most important fact that we have to realise is that we are
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 -
progress in the industrial 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 industries, which have so far grown without a plan and which
50 far have been manned by persons who cre supposed to have acquired
tlieir skill merely by practice in the industry, will survive and be success-
ful only if they arc hereafter served by a large, enterprising and skiiled
army of workers. We can raise and maintain such a force only if we
resclve 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
revealed that India has got a considerable amount of latent ability which
with ‘adequate training could be immediately harpessed to munition
production. This latent ability must be harnessed now for the peace-
titne . production. The world has progressed considerably during 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
the industrial personnel, from the captain of the industry down to the
industrial workers, should be trained adequately to this end.

3.34. It is very often stated that the skilled worker is merely a repe-
titive worker. But it must be stated that even in these days of mass
“production thers is scope even in the lower ranges of employment for
indepeéndent thought and judgment. The modern worker is not
merely an automaton dependent on orders from above, but he is eXpected
torbie both” technically skilled and capable of acting independently with



20

initiativé 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 bame 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. TFrom 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 industry. -
According to 1939 figures, Bombay Province with 23 per cent. stood
second in India in respect of the percentage of industrial workers, the
first heing Bengal with 28'7 per cent. According to the 1941 census
the percentage of population of Bombay to the whele of India was
5-4 whereas that of Bengal was 155. * Bombay Provinee thers-
fore had in proportion to its population, the highest percentage of
indastrial workers. The mujority of these worked in large industries.

3.36. Targe-scule industries are those where power is used aund
the number employed exceeds 500. Such industries are easily
recogriisable 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: (¢} the “ manipulative industries, namely certain
branches 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 satisfuctory ;
and (D) the “ pon-manipulative or operative industries ”, pamely the
manufacture of sugar and chemicals and oil and rice-milling wheve on
account of the automatic and semi-automatic character of the plant
or of the simplicity of the process, the necessary knowledge can - be
more quickly acquired.

THREE CATEGORIES 0F TECHNICAL PERSONNEL REQUIRED
FOR LARGE-SCALE INDUSTRIES

3.37. The industrial workers employed in large-scale industry may
be classified into three classes: {1) Directive or wmanagerial 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 persens of the direeting and managing grade employed
in any large-scale industry 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 the Office -
of the Economic Adviser tn the Government*of India. ’
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The majority of answers to our questionnaire referred to this grade
of technical persomnel as persons with high academic qualification
supplsmented by years of training and experience in large industrial
establishments. But a few industrialists are of the opinion that by
gradual promotion a skilled workexr starting his life as a wage-earner
coulu 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 wiil
be comparatively very small. Facilities for the education and training
of the personnel of this grade though very important falls outside the
scope of the terms of our 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 grads
of workers intermediate between the management and operatives which
ought to have suificient 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 theorefical 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 kinds 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 & 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 courses in engineering or technology or from persons
who have supplemented their practical training with part-time education.

SkiLLED WoRrkERS.

3.40. In any industry by far the largest category of workers belong
to this grade. In this country they are mostly people who have pro-
bably entered industry with little or no education and have acquired
the necessary skill by a long process of learning through doing.
Attention has been drawn in 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 & 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 Iow 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 Messts. 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 irom 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 FOrR 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 mdustrial 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 the Iast. of Mech. Engrs. 1943, page 174,
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. 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 cngaged
in 1944,
1. Aviation 1 65
9. Electrical 6 35
3. Instruments vee 10 60
4. Tool & Dye ‘e 0 20
5. Machinery Manufacture ... 10 50
6. Hosiery ... Not available. 80

Experience with women workers during the war Lias 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 ete. In peace-time
also-women work normally in many industrial spheres. In the electrical
industry axmature 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 maling arts. We have suggested elsewhere the establishment
of Central 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) We 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, ladies dress-making, hosiery,
tailoring und 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 & training ground for teachers of domestic
subjects throughout the Province. We 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 the 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’). ‘
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3.44. The problem of special practicalycourses to serve the
requirements of girls was the basis for the establishment of the Women'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, unless 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 gemeral public. We,
therefore, recommend that these institutions should be encouraged to
develop into full-fledged Vocational High Schools for girls and should
prepare gitls for various optional courses provided at the §. 8. C. Examina-
tion with suitable modifications wherever necessary and the girls
should get admission in the Arts Colleges. '

3.45, Ve 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 Welfure Centres on the lines run by t.hc
labour department at Ahmedabad for the benefit of men in the neighbour-
hood of mills and factorics, if successfully inaugurated, might do much
to improve the lot of girls and women employed therein. Such Centrex
should provide both vocational and cultural education.



TABLE 1.

Factories Registered under Section 2 (§} of the Factories Act, (1934), Number of Factories in the Bombay Province 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 ig ordinarily so carried on, but does not include a mine subject to the operation of the
Indian Mines Act—1923.
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TABLE 2.
Average number of workers employed in the Factories under Table—1.
Title of Induatries . Average No, of Workers
perday
- Government and Local Fund Factories.
Carpentry .. 2734
Dockyard .. 9241
B ectrical Eno‘lneenng L e 83
E.igineering \General) .. - 4405
B etrical Power G-‘neratmn and Transmlsswn 605
Eagineering (Miscellaneous) .22
Forage Presses 105
Mints 2051
Ordnance Factories ... 20259
Printing Presses ae .. . 4074
“Railway Workshops ... e 26491
Saw Mills ... v - 260
Telegraph .. - - - - 233
“Water Pumpmg 290
Miscellaneous 1335
All Other Faclories.
(TEXTILE) .
Cotton Mills .. 385278
Hosiery ... 2083
Silk Mills ... 4789
Woollen Mills . B 6273
-Miscellaneous e 10282
, Engineering _
Coach Building and Motor Car repairs 4320
Electrical E.gineering .. T 1651
Eectrical Power Gunera.tlon & Tra.nsmassmn 1319
General Bagineering ... .. e e 12401
Kerosene Tins and Packing 2530
Metal Stumping 5994
Railway Workshops ... Ceve s . 488
Ship Building and Eagineering ... L 7071
Steel Trunk, Lock and Cutlery : 1750
Tramway Works 947
‘ MiﬁGEB&nﬁOuS. : ] 6735
_ ﬁ . Minerals and Metals - :
. Foun&rles wd R . w2404
Miscellapsoys = .5 g '

rre tre LrLTiert 214:9
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TABLE 2-—contd.
Food, Drink and Tobacco

Bakeries, Biscuits and Confectionery

Coffee .-
Dairy Produce L
Flour Mills -
Food Canning and Botthng

Tce and Aerated Water T
Rice Mills ... e,
Tobacco . .
Miscellaneous

GILemicaIs and Iiyé's

Chemicals ..

Dyeing and Bleachmg
Gtas Works -
Matches

Soaps

0Oil Mills

Paints

Miscellaneous

Paper Mills
Printing and Book- bdeng ebe.
Miscellaneous .

Process relating to Wood, btone and Glass

Bricks and Tiles
Cement, Lime and Potteries e
Glass '
Saw Mills ...
Stone Dressing
Miscellaneous

Leather and Shoes
Tanneries ...
Miscellaneous
: , -Mrscellaneous
Brushes “es - e

Canvas Proofing -
Fodder and GmmoPhone Records
Laundries .
Rubber Goods
Rope Works
Miscellaneous

Poper and Pn"“nqwing. |

Process connected with Skins and Hides.

8m
© 101
251
1098
625
319
2120
2513

2411
11188

798
1992
1829
9494
- 342
4518

1927 °
10265
. 686

1

919
34
3806
2138
902
5ids

41
- 682
312

181

B4
122
1517
162
10318



TABLE 3.
Number of Factories in the Bombay PrMm tn 1946, notified under Section 5 (1) and {2) of the Fadlories Act, 1934.

o
& :
R I S
.o . . ; - 8 :
g 2 o 2
TITLES OF INDUSTRIES s g £ _§ - =
5 3 T . % 7 2
PO g @ B g & 3 = s B -
<]
IR RN EE R R N
. g 3 & 3 g c 5 & = = 2
S RfsdESfsdds588 285248 4
Government ‘and Local Fund :_Facl;ar{cs. :
Siw Mills .. . e X
Miscellaneous . . . 1
All Other Factories, (Téa:h'!e).
OottonSpinniné, Weaving and other factories .. 8 4 2 12 1 1 11 7380 68 1 17 18 & 1
Sitk Mills ’ o i o 1 45
MAisc'ellane‘ous Yo .. o 9 3 1
'E'i;gineering.

Coach Building and Motor Car rqp;iir oo 1
. - : T C

14



flectrical Engineering ., e
£lectrical Generation and Transmission
General Engineering .

Metal Stamping - e
Railway Workshops
Steel Trunk, Lock and Cutlery ..

Miscellaneous .

»a as

Minerals and Melals,

Foundries e
Lead Mills C .
Miscellaneous ‘e ‘e

Food, Drink and Tobacco.

Bakeries, Biscuits, Confectionery ..

Rice Mills e .
Tobacco .
Miscellaneous e o

19

5 o2 1
1
T 4
1
7
1 41 &4 31
9

49

)
s
2
o
o
1
2 7 7
19 2 4 6 19
2 2




TABLE 3—contd.

wlguey]
f9nH
Jes30G(E
wnseq
andselig
yowolg
joIng
BIOUH
S[eqUlq Gousq
prQEpemyy
BI9)8g
andejoyg
Jgvupomyy
¥u00g
M3smyny
B[Oy
Ysopusqy 9804
[SopueYy 488y
aBN
BB,
weqangng Lequiog
pus|s pue L3 Lsquog

TITLES OF INDUSTRIES.

0

Chemicals and Dyes.

Dyeing and Bleaching .

il Mille

Paints

.a

Miscellaneous

Paper and Printing,

N

15

o . w91

Printing and]Binding

Miscellaneous



Process relating to Wood, Stone and Qlass

Bricks and Tiles . . . 5 21 . ] ;’59 ¢ 1 7 2 7

Glass . . .. .. 2 b

Saw Mills .. e . .20 2 1 & 3 3 1 2 31
Miscellaneous . e .o 2 ‘

Progess connecled with Sking and Hides.

Leather and Shpes . v .. 20
Tanneries .. . . o T 1 1
Miscellaneous . . .. 18 10

¥

The Factories Act—1934, Government of India. Section—5(1) and {2). .

5(1). The Provincial Government may by notification in the Official Giazotte, declare that all or any of the provisions .of li-hls At?it;
applicable to factories shall apply to any place wherein a manufacturing process js being carried on oris ordinarily carricd on whether Wlh
or without the use of power wherever ten or more workers are working therein or have worked therein onunyone day of the twelve months
immediately preceeding.

5{2). A notification under sub-section (Z) may be made in respoct of any one such place or in rospect of any class of such places or
generally in respect of all such places.
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TABLE 4.
Average number of workers employed in the Factories under Table 3.

Average Ne.
Government and Local Fund Factories. of Workers
. per day.
Saw Mills 59
Miscellaneous 10
All Other Factories
{Textile)
Cotton Mills T 3449
Silk Mills . 563
Miscellaneous 178
Engineering
Coach Building and Motor Car Repair ... 32
Electrical Engineering 7
Electric Power Generation and Transm.lssmn 52
General Engineering ... - 1189
Metal Stamping 167
Railway Workshops ... 16
Steel Trunk, Lock and Cutlery T 127
Mlscellaneous . e .. e- 626
Minerals and Metals
Foundries 180
Lead Mills 3
Miscellaneous e " 153
Food, Drink: and Tobacco
Bakeries, Biscuits and Confectmnery e 2566
" Rice Mills 854
Tobacco Do T e 14723
Miscellaneous 1119
Chemicals and Dyes _
Dyeing and Bleaching... ... 135
Oil Mills 243
Paints s 36

Miscellaneous ven . v 45
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TABLE—conid.
Pdgoer and Printing

Pr_inting and Binding ...
Miscellaneous e

Process relating to Wood, Stone and Glass
Bricks and Tiles . S

Glass

Saw Mills ... .

Miscellaneous

Process connected with Skins and Hides

Léather and Shoes
Tanneries ...
Mi‘lscellaneous

Miscellaneous

16€5
83

' 3608
C 257
b54
39

461
258
576

6567



TABLE 5.
Distribution of Factories according to Working Strength.

Number of Factories with Average number of Workers per factory as shown below.

20 to 49 650 to 99 100 to 499 500 to 999 1000 to 4999 5000 and over
Industries. . .

Workers Workers Workers Workers Worlkers Workers
Textile . 180 b5 62 16 155 ki
Engineoring . 244 20 88 12 20 6
Minera's and Me'als . 25 9 11

Food, Drink and Tobacco . 45 13 18 2 1

———— —
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TABLE 6.

Growth of Population and Industries in the Bombay Province.
1. Growth of Population in certain large towns.

Towns. Population (000).

1921 1941
Bombay ) . 1176 1490
Ahmedabad e 271 591
Poona . 1684 2568
Sholapur 120 213

2. Distribution of the increase in the number of workers employed -
in Large Industrial Estabiishments. ‘

Provinoe or State. Number of Workers in Number of Workers in

1921 1939
Bombay . 3,7L,731L 4,80,301
Bombay States 3,740 30,301
3. Distribution of Population and Industrial Workers.
{ Based on Ali~1ndia Figure of 100.)
Percent- Percent. Porcentage Porcentage
age of age of o of
Province Popula- Industrial X Population Industrial I
or tion in  Workers — in Workers —_
State, 1921 in 1921 P 1841 in 1939 P
(B) i) (®) i)
Bombay we 63 25-3 4-01 54 23:0 4-26
Bombay States . 23 03 013 23 15 0-65

4, Elootrical Generation and Distribution.

1
Units consumed for Induatrial
purposes.

1938—1939 1842—1943
6,69,315

Units Generated.

1938-—-1939
9,860,479

1942—1943

Bombay 1,114,377 4,91,375

Reproduced from the TLoocation of Industry in India, prepared by the Qffice of
the Economic Adviser to the Government of India.
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TABLE 1.

Location of new Thdustries in the Bombay Province as ‘recomm.
ended 6y the' Provincial Industrics Commities.

[ —

“Nature of Industries. T Location.

Metals and Engineering—

Basic Tron and Steel Industries‘ Kalyan, Bombay.
Rolling Mills (Steel) .
- Non-fegrrous M(etal Industries- - } Bombay.” e e,
Aluminium Smelting and Reﬁmn Bombay Province.
Diesel Engines and “Prime Movers Satara District.
. Machine Tools . ... Bombay Province.
‘Electrical | Mfschmery " 'and ~"Bombay and “Provinee: — - -
" Accessories..

Textile Machinery ... ... Bombsy and Ahmedabad.
- Bafes, Cabinets, ete. ... ... Bombay Province.
Cycles ... Bombay Province. T "
Radio Receivers and Transmlbbers ‘Bombay- Province. o
- Refrigeration Industry. "' Bombay and Province,’
* “Beientific and - Burgical - Instru-- Bembay.- ... . ... _
ments.
Agricultural Implcments L e Bombay Provmce.
. Rajlway Wagons «.. Manmad.
Fermus and Non-ferrous Castings: - Bonibay, ~Pooms —und——Bembay
-. -Provingce. -
f Test houses and Commerc:a] Pilat] g b
~ Testing Plants. } ombay Province, R
" General Engincering Industfy ... - Bombay Province. -
Miscellaneous Industries ... ‘BombayProvince.
= ~~Electrical Power (generation and Bombay Province.
. . transmission). T
. Road Transport ... ... Bombay Province.
_ Tron Ore Redl near’ Vengurla 'Ba.nda.-

' -~ Saventwadi State,.. .. ...
Cottage and Smell- Sca?e Indusmes—
+ Automatic power looms L ees Bomba.yr Provmce
- Spinning Mills ... Surat, Dhulia, Jalgaon, Malegaon,
. : Sholapur, Ba.galkhob Gadag,
Hubli, Belgaum.

Central Dye houses ... . .. 'Sholapur‘ Malegaon, Bagalkhot.

'Woollen Mﬂls e . " Gadag, Dharwar and gAhmed
s © - .. .. nagar, '

Gametb " .. Bombay Provmce f‘___'
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TABLE T—contd.

Nature of Industries.

Location.

Cottage and Small Scale Industries—contd.

Hoslery
' Sericulture

Jari thread Research Laboratory.

Copper wire-drawing Mill.

Fibre Development and Research
Institute.

Coir Industry

Hand-made Paper

Tamning, Leatherworking and
Glue,

Mechanical and Metal workshops.

Carpentry and Wood working ..\

Lac
Glass Bangles

Pottery, Bricks, ete. ...

Fruit Canning
Essential Oils, Confectmnery, BIS-
cuits, Bidi, Snuff and Incense.

Chemical Industries.—

Acid plants
Organic Fine Chemlcals

Coal Gas ... vee

- * Tq be gtven effect to tmmediately.

... Bijapur,

Bombay Province.

Belgaum, Dharwar, Nasijk,
Satars, Poona and Ahmedabad.

Surat.

Surat.

North Kanara,

Kolabs and Thana.

North Kanara, Ratnagiri, Kolaba
and Thana.

Ahmedabad, Erandol and Junnar.

Bombsy Province.

Ratnagiri,

Khandesh, Kaira, Broach, Panch-
Mahals. .

*Baramati.

*Rarad.

*Bijapur, Sholapur and Hubli,

Khandesh, Kaira, Broach, Panch-
Mahals. -

*Karad, Khed, Roha and Baga.l
-khot..

Panch-Mahals, Surat Khandesh
. Dharwar, Bijapur, Godhra. -
Ahmednagar, _ Bel-

gaum, Nasik.
Derol-Panch Mahals  District.
Khanapur-Belgaum  District.
Honavar-North Kanara.
Jalgaon-West Ehandesh.
Surat, Ratnagiri, Ahmednagar.
Bombay Province.

Bombay and Ahmedabad.

. Bombay, Baroda and Ahme-

dabad.
Bombay, Ahmedabad, Surat,
Poons and Sholapur.
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TABLE T—contd.

Naturs of Industries. Location.

Chemical Industries.—conid.

Wood Distillation ... ... North Kanara and Billimora.
Dye Stuffs. ... Bombay.
Aluminium refining and rolling ... Bombay.

Food and Forest.— ‘
{One Research Station for the Province.)

Miscellaneous.—
Tanning, Leather goods. ... Bombay Province.
(Mechanised production) ‘ '
Courses.—
Metallurgical Degree Course. ... University of Bombay.

Artisans for manufacture of Toys. ... School under the auspices of

the Bombay Society of
Model Engineers.

l;Jan Thread Trade School. Surat,
Research Laboratory (Silk and J an) Surat,
Fibre Research Instltute ... North Kanara, Ratnagiri,

Kolsba and Thans.
Fruit Canning Research Institute. Poona.

District Industrial Research Schools for—
Coir, Paper (Hand-made), Tanning,
Leatherwork, Glue, Mechanical Work-

shops, Carpentry, Lac, Glass, Pottery
and Bricks, Fruit Canning, ete.
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CHAFTER 1V
THE EDUCATIONAL BACKGROUND,

“ The object of education is to cause us to like and dislike what we
ought to do.”
Aristotle

* The life of xan is founded on technology, science, arts and religion.
All four are interconnected and issue from his total mentality.”
A. N. Whitehead.

4.1. 'What 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 8 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,

Ams or EnvcaTtion.

4.2. Education affecting as it does every citizen in a democratio
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 :—

(1) T'o equip a boy or a girl to carn his or her living.—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 itscitizens toearn 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 as engineering, textile or
chemical manufacture, medicine or law. Whereas it is not possible
for a person to hold positions of responsibility requiring technical
knowledge in the industry ox 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,
ir deemed to be necessary 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 genmeral and technical education to craftsmen,
artisans and skilled operatives in all industries, practically nothing is

¥0.-v Bk Na 18—4
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i is country for this laree category of industrial workers,
(Iigiic:%zlted K'mgd}c:m accordingoto the Educu tion Act of 1944 there
will be adequate provision for the part-time day education of young
people between 15 and 18 who are not in full-time atter_ldance at any
school. - This means that every young person below 18 will 1.).(3 receiving
some formel instruction in school and such education will be
given for the development of varied capabilities for the young, to
extend their knowledge, to increzse their skilie 2nd to develop their
social interests. Further education will be imparted through the
institutions maintained by the local authorities or through other
agencies run by youths organisations. The aim of the 1044 Education
Act is to secure (a) full-time and part-time education for persons
of compulsory school age, and (b) leisure time occupntion m such
organised cultural training and recreative activities as are suited
to their requirements for any persons over the compulsory school
age who are able and willing to profit by the facilities provided for
that purpose. '

- The greatest joy that a person derives is from his work which he
believes he has done to his own satisfaction. This by itself goes
a long way to make a man a good citizen, No amount of educational
training for citizenship 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 a double purpose,

(2) To equip & person to play kis part as & citizen in a democracy.—
It 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
citizenship is & very difficult problem because the modern world it-
self is complex and the issue upon which the affairs of nations turn
i3 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 zbility 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
s conscious that for the healthy growth of a democratic society some
part of the leisure which science has made possible should be given
1n one way or another to the community to which we belong,

{3) To enable a person to develop all the latent powers and facultics
"of mature so asto enjoy & good life.~In other words we must receive
-education which will enable us to make a constructive use of our
Jeisure, 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 his faculties well trained and tastes well develop-
‘ed is able to see in the world around him, more beauty, more variety,
Janore scope for his sympathy and understanding than he saw before.
‘Modern education has however failed. to make us truly educated.



51

Most of us are ignorant of the supreme art of living, A reform i
~ our educational system would be incomplete unless it teaches us how
to make intelligent wse 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 demoolatic 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..
Responsxblhty to plan the way ahead rests hoth on the community
and Government. The discharge of this duty will require a very great

effort from all concerned. To help to quicken the pace of the cultural

industrial and social life of the people requires co-operation from all.
those in the Universities, educational associations and voluatary
organisations who are striving to that end. To develop a system of
vocat;onal preparation to meet the exacting needs of to-day, requires
continuous co-operation with leaders in mdustry and commerce.-

4.4. The enormity of the educational problem in India is revealed
by the figures in the Sargent Report. India has now a population of:
330 millions which s 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.8.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 $o 15 in the urban areas. The United States’
of America which comes next in population with 134 million inhabitants
kas a compulsory education system extending to 6 years in elementary
school and 3 years more in the senior high schools. This 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 Aect of 1944 education 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 returns of 1936-37 it is seen’
that only 20%, of the children in the age group of 5 to 14 were atien-:
ding school. If these fignres 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 edueation’
throughout India, (About 10 crores of rupees in 1942—43) at least 75%,:
is completely wasted since loss than 259%, of the children who ‘enter.
the schoel remain in it {ora full period of four years and four years.
is the minimum period in which there is any 1eusonable probabihty
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 Provinee at patticular stages of training from’

yo-v Bk Na 18—4a
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o heginning of school Life at the age of 6 plus upto the age of
;I;eplissg' at \fhich pupils leave colleges as graduates in Arts, Science,
Agriculture and Engineering,

(@) A glance through the figures in the table would show that
nearly 1/8th of the total number of pupils leaving lower primary
sohools, follow up the study in the upper prumary schools, and nemgy
1/6th of them join secondary schools. Thus we find that nearly 30%
of the tota] 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 the lower
primary stage for lack of facilities. The figures for all India are 23
and 77 per cent. respectively, as will be seen from the preceding
paragraph.

(&) The proportion of boys to gitls in the lower primary stage
'is 2.3 to 1and the proportion of boys to the total number of pupils
is 1 to 1.44,

(¢) The proportion of boys to girls in the upper primary stage is
3.5 to 1 and the proportion _of boys to the total number of pupils
is 1 to 1.98 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 194546, The proportion of boys to the total number of pupils
is 1 to 1.28 for 1944-45 and 1 to 1.14 fer 1945-46,

4.7. Tt 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 number 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 Hducation Act. With
immediate effect a little over 1,50,000 children between the ages of
7 and 8 have been brought into schools under Government’s scheme
of compulsory primary education, which has been in operation
in 14 out of 20 districts of this Province. Taking an average of 30
pupils per teacher, this would involve the recrnitment of nearly
5000 teachers of which nearly 2000 have already been recruited and
the rest, it is understood, would be selected in due conrse. 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
now, the total number of additional teachers 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 8%
crores of rupees per year.

4.8. Government have also converted some of the primary schools
into Basic schools in some compact arcaz. The sxperiment was started
with the introduection of basic education in standards I and IT 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
treated 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 fime-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 of the teacher’s
salary but this idea has now been given up at least for the time being.

4.9, There i8 a certain amount of confusion as regards the term
‘Basic Education’. In the Wardha system of Basic education, for the
age group 7 to 14 education centres round a eraft ; 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
principles of the Basic Education as accepted by the Central Advisory
Board and which are pertinent to the question of providing post-
primary or post basic education may be stated here :

(1) ‘Basic’ education skould 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 second 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, ..
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 basic’ 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
designed to prepare pupils for entry to industrial and commercial
occupations as well as to Universities.

(4) Special arrangements should be made in these schools for
assimilating pupils who decide to continue their education after com-
pleting the full course in the ‘basi¢’ school, i.e. after reaching the
8th class.
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We have dealt with the abovs questions as our terms of reference require
us to examine and make recommendations on the inereasing require-
ments of industrial and technical education consequent on the expansion
of primary education.

4.10. Tt will be seen from the above that pupils, on leaving the
primary school will enter the upper primary or the middie school {the
senior basic stage) at the age of 11 plus. There is some difference of
opinion among educationists regarding the desirability or otherwise of
directing pupils at this stage into vocational schools instead of continuing
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 high schools. This problem is now complicated by the question as to
the stage where English should be introduced for those who wish to go
in for higher education later. Some people advocate that English muss
be taught at least for six years in the schools for persons who would later
go in for higher education and others are of opinion that four years of tl.>
high school stage 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 with no attemapt at direct vocational train-
ing. 1In this context it would be interesting to note the findings of the
eommittee 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 types of schools selection of
- students could 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 cither in the lower forms of the high schools or the upper
forms of the primary schools according to convenience. As eighty per
cent. of the pupils are expected 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 bas insisted upon this essential
unity. Their report states that the whole basic course of eight years
should be considered as a unit. “ The main reason for the division
of the basic course in two stages, is that at about the age of 11 or 12,
with the onset of adolescence, certain mental and physical changes oceur
in the boys and girls which necessitate a corresponding adjustment hoth

*Testing for the socondary technicai school-Report by joing . R
and A. P.T. I, England.—1945. port by joint Committeo  of A. T. T
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in the content - of the curriculum and the methods of instruction. Hence
the need arises for treating the instruction given before and after this
psychological hreak 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 Report, p. 7).

4.12, Basic (Primary and Middie) education as envisaged by the
Central Advisory Board embodies many of the educational ideas
contained in the Wardha 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 he 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, (4) the intrinsic merit of
hand-work ; () 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 persconality 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 & middie 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. KExperience has shown
that those who undergo such instruction are almost irresistibly drawn
into sedentary occupations and become 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 skill
should be introduced in all middle schools as a part of general education,

AcTivity CeEvTrEs FOR Hicr Scmoorn Pupris.

4.15. The natural process of learning proceeds from the known
to the unknown, from the concrete ta the abstract and from the familiax
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environment of the child to the unexplored fields of knowledge. It
is generally acknowledged that engaging the child in an interesting
activity helps to entice him to explore unknown fields. Headmasters
and associations connected with education and individuals and bodies
connected with industry and business agree with ws that this principle
‘should be extended from the primary and middle schools where it is
‘now intended. to ke applied to the higher standards of the high school.
Tt was the considersd opinjon of many teachers that teaching pupils
to do things in an 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 scheol stage as it is done
in some other countries and to a small extent in this conntry. 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
tmportant towns Aetivity Centres for the benefit of high school boys
In the locality. Such Centres should be established in places where
there are about half a dozen schools in the wvicinity 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 bo 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 giver in Appendix F.

4.16. In our discussion with the headmasters of the wvarious
schools 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
should be established in the first instance in the places recommended
by us in 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
schools has been raised to a high level of dignity, both because of the
Importance of handicrafts as a subject in the curriculum and because
of its direct and almost inestimable bearing on other subjects and on
the general tone of the schaol itself. The craft room of the modern
scho?l fulﬁllls a wide function in that, it influences the school as a whole
and is definitely aln_re to its general, asthetic and cultural development.
The success of the introduction of handicraft in the school curriculum
would neturally depend upon the ability of the craft teacher and his
resourcefulness in addition to his knowledge and technical skill. In

the brief 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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piogress made in this field was mainly due to lack of suitably trained
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 recogunise 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.

ArMs anp Purnroses.

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,
gself-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 ard 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 aspeoct, 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 scheol 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
& unanimous evidence that craft work in our basic school did not tire
out children. In our discassions, the headmasters and teachers in the
High Schools have assured us that the additional hours we have suggested
will mot be & 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 Svnior Schools, by W. B. White and T. Watson, published by Univorsit¥
of London Press, Page—=g,
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we do not expect these Centres to be self sufficient, 2 good many articles
turned out in the craft section of such a school will have a cash’vulue.
In fact a good deal of the equipment which the schools require for
their own use in the class-room and in the laboratories should be mode
in the craftrooms either by individual pupils or by groups. 'Ijhe making
of an article which is appreciated and is to be used fur a definite purpose
through the application of specific eraft, demanding from the students
resourcefulness, ingenuity and perseverance constitutes veally valuable
craftwork practice in schools. : '

4.90. The principle of providing a satisfyiug activity with a view to
developing the latent faculties of the pupil should nob, 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 esclusive. In technical ability a
distinction should be made between those who show marked practical
ability along with ability in academic studies and others who have a
marked practical ability but where the academic ability is not high.
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 : (1) Academie, (2) Vocational, (3) Arts and Music, and (4) Trade.
It is also obvious that for such students, who go to the academic
high schools, as they definitely possess scademic ability, as well as,
ability in any one or more of the above, provision should be made for
the full development of their faculties. It is for this reason that we
recommend that art education, which is closely allied to craft education
should be encouraged in the “ Art and Industries Centres”. The gift
in some children of a sense of the beautiful in form or colour will find
an expression in such centres. The teaching of drawing and painting
which some schools are unable to provide for satisfactorily would also
be fostered here. :

4.21. It is also mecessary 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 therefore have a eraft section, an art section and an experimental
sclence section.

4.22. We would like to utter at this stage a word of caution.
It is fashionable in these days to say that our education is too literary
and bookish and that the remedy was the introduction of more manual
work in the curriculum of the school implying therchy that all the present
evils of the high school education would therehy disappear. We do
not believe 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
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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 childrer 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 Iife 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 pursuits 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 should
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 interésting and can hold the intellect, but because they are
not and the intellect must be trained to hold them,* ,

*C. E. M. Joad—About Education, page 48.



Distribution of Boys and Girls in the various Schools and Colleges of the Bombay Province.

TABLE 8.

19411942, 1942—1943. 1944-—19045. 1045—1946,
Description. Boys. Girls. Total. Boys. Girls. Total. Boys. Girls. Total. Boys. Girls. Total.
No. of pupils in Lower
Primary Schools .. 1010107 396446 1408553 979308 395995 1375303 965867 424083 1389950 995842 437400 1433242
No. of pupils in Upper ’
Primary Schools .. 127769 30298 158067 128490 32512 161008 135854 38391 174245 135209 39787 174996
No. of pupils in
Secondar;? Schools.. 140402 43299 192701 141725 44708 186433 179594 652595 232189 205042 58472 263514
Other Schools.
"Art Schools . 626 100 726 4069 95 5064 642 117 759 720 128 846
Medical Schools .. 772 9l 863 724 108 832 764 130 884 783 153 936
Commercial Schools .. 1453 151 1604 1559 206 1765 1049 176 2125 2956 283 3239
Agricultural Schools .. 122 — 122 139 — 139 189 — 189 183 —_ 183
Engineering Schools , . 275 — 215 275 — 275 331 — 331 363 — 363
Technical and Indus-
trial Schools - 2953 2004 4957 2043 1804 4507 3286 2774 8060 3872 3813 7685
Torar .. 6201 2348 8547 5809 2273 8082 7151 3197 10348 8877 4375 13252
Arts  and  Science ’
Colleges .. 12304 2727 15031 10372 2618 12000 16107 3870 19077 16771 4118 20889
Engineering Colleges. . 314 1 315 312 —_ 312 338 1 339 428 1 429
Agricultural Colleges. 234 _— 234 220 —_ 220 305 2 307 437 2 439

02
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CHAPTER V.

TECENICAL AND INDUSTRIAL EDUCATION AT THE SECONDARY STAGE,

5.1, 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 & 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.”* Itis our view that
while making provision for technioal 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 ove-

a definite period to enable pupils to receive whole day or part-time train-

*Page 61, Education at the Cress Roads—Lord Eustace Percy.
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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 industrial apprentices and workers in special schools
or in the regular technical institutions as an additional activity.
Although the courses of instruction to such students would extend over
a definite period, instruction 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 actuaily engaged
in wage-earning jobs, Both forms of education may be elementary or
advanced ciepending 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 Pdrticularly 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 opehings for deserving and ambitious
scholars at.every 'étage. ]

5.3. The present picture of téchnical and industrial education below
the collegidte grade can be visualised {rom Tables Nos. 9 to 12 at the
end of this Chapter. It will be seen from Table No. 10 that the number
of teehnical schools in the Bombay Province has grown from 29 in 1921
t0 90 in 1943 and the students attending such institutions have increased
from 1315 to 6001. The figures for 1947 as seen from Table No. 11
are 94 and 6391 respectively. It will also be seen from Table No, 11
that out of a total of 31, 467 students attending engineering and techni-
cal schools in India in 1947, 6391 were from Bombay 4.e. of the total
number of students attending engineering schools 23 per cent. were from,
this province, This is an index both of the industrial progress and
the facilities provided for technical education in the province. In the
various institutions under the control of the Board of Technical and
Industlfi'ql Training, 43 different courses are offered ranging from ladies’
tailoring to higher courses in radio communication. The classification
for the stm}dardrof adn}ission shows that it varies from the ¢ ompletion
of the primary stagé to passing the Inter Science Examination. The

following table shows the number of courses available at different stages.
Table No. 9—(a)].
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Admission standard requiring sompletion of No. of Coursos Available.
IV Standard, primary 18
V  Standard, primary 2
Primary School Certificate or
IIT Standard English 3
IV  Standard Scccondary 2
V  Standard, Secondary 4
VI Standard, Secendary . 6
S.5.C.E. 10
Inter Science ., - 1
Tota].,.T

- 5.4, - The growth of these courses appears to have heen somewhat
fortuitous’ and their proper co-relation with industry neglected.
Recognition by the Board of many institutions in the province has been
probably accorded with a view to encouraging the growth of technical
education and in the hope that the mstlt.utlons Would gradually develop
until they reach a stage when standardisation of courses and their co-
ordination with 1ndu9try could be throughout conveniently adopted.
The Boaid 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 thet no standardisation has been effected and with a view to
making recommendations regarding the fitting in of the present courses
with the general plan of technical education we have in view, we
appointed a sub-committee consisting of Mr. R. U. Patel, Chalrman'
.Mr. 8. 8. Desnavi, 3Mr. P. E. Chichgur- Superintendent, Mahomed Ha]l
Saboo Siddik Institution, and Mr. C. E. Krishnamurti, Secretary.
The recommendations of the sub-committee were considered by the
main committee at its meeting held on the 9th August 1947, The
recommendations, as finally’ approved by the committee for bringing
all the courses under the Board in line with the general plan as recom-
mended by us, are incorporated in Table No, & where in column 5 our
suggestions regarding modifications of the courses are given along with
the institutions where such courses are offercd. It is not expected
that the modifications that we have suggested would be brought. into
‘effect immediately and we therefore recommend that the suggestions
that we have made will be borne in-mind while giving eifect to the general
plan of technical education which we heve recommended. The
standurds of admission to the different cours's should conform with

those laid down in our general plan.
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'5.5. General plan of education—(a) A reference to the general plan
of educatlon (Plan-1) will show the various avenues open for obtain-
ing-education, general; or vocational, from the lowest to the highest
stage. _,,Algatlsfactory vocational educatlon must be based on adequate
general eduycation.  As was pointed out earlier the Provincial Govern-
ment | has alr.eady made a beginning to give effect to the scheme
of compulsory and, free primary education in this province up to
11 plus We .understand  that- it is Government’s desire to extend
the scheme .of compulsory and free education up to the age of
13 plus or 14. . We . have suggested in Chapter IV that there should
be a variety of purposeful activities in the form of handicrafts
intended for childyen of this age group.

(b) A child should not be committed to a particular career atan
age and stage - when hlS/l'lGI‘ mclmatlons and aptitudes cannot be
ascertamed o

(¢} Entrance standard to vocational school should not be less
than the Primary :School Certificate or the middle school ITi stendard.
Pupils at an approximate 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 & junior technical school, a
trade., school,» 'an industrial . school, or would be continuing their
studies. in the. rncademic -type of high school referred to later on.
Pupils;; whose education: stops at this stage will be able to enter
indusfrial establishments as apprentices. Such persons can supplement
their 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-
nical:school ‘at almost the .age of 16 plus or can get transferred to
teohmcal hlgh schools

(e) On suocessful c0mplet10n of the techmcal hln'h school course
puplls can join teohmcal colleges for a diploma or go in for a Uni-
versnty derrree course in enginecring or technology after two years
in's college of science. We have indicated later that preference
should be gwen to technical hlgh school students for admission to
techmcal msmtutes and engineering colleges.

(f) Puplls of the academic high schools ‘on passing the 8.8.C.
Examinatjon will be a.dnntted to the coursea in techincal institu-
tes or after two yca.rs ina science college would enter the University
derrree course in . engineering or technology. Pupils passing out
of senior techinical school could enter industry and attend part-time
‘ school for advanced training.

(9) Provision has beenmade in the general plan for a three year
part-tlme certificate. course and a part-time advanced certificate
course of two years duration or less for those, who, on leaving the
academic | hmll school, the technical high schcol and the senior and
]un;or‘gollool enter mdustry The sbandard atfained in the part-

M0-1v¥ Bk Na 18—35
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time courses should be equivalent to the ordinary or higher national
cortificate courses in England.

(k) A pumber of young persons will join industry 1mmed18'tt§l]y
after their completion of the senior basic (upper pnmarybor mid de
school) school as apprentices or workers. Provision has been made
in the plan for their part-time education in two stages, ordinary
and advanced. The aim of these courses should be to increase
the skill of the workers in their trade as well as to impart a general
type of education with a view %o giving the workef' e.duca.tl'on for
citizenship and to enable him to make a better use of hisleisure time.

(a) The pzu"t of the plan not pertaining to education below the colle-
state stage is self explanatory.’

5.6. We now proceed to explain in detail the plan for technical
education outlined above so far as it relates to the different categories
of technical institutions falling within our purview,

TecENICAL EDUCATION AT tHE Hicr ScrooL LEVEL.

5.7, The report of the Consultative Committee of the English
Board of Education (The Spens Report)laid very great stress on
the importance of the establishment of technical high school as quite
distint from academic grammar schools having in every respect equality
of status with the grammar schools. The report of Abbott & Wood
and 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
stimnulated and more fully satisfied by practicel 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
ressonable 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
ate highly 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 2 manufacturing concern. These schools

accommodate 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 Province. The first high school to he converted into technical
high school was the Northeote High School at Sholapur. The experiment
of eonversion did not first prove to be very successful as the parents

e
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and guardians did not have any information regarding the nature

and functions of the technical high school and the future prospects of

- .pupils undergoing the course. Even though four more schools have

been established subsequently, there still seems to he a considerable
amount of misunderstanding and general ignorance both in the industrial

- and educational spheres regarding the 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 ab 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 academic high

" schools, as the practical approach to learning appeals to them. Many
.young boys like to know how to construct, repair and use the common
‘appliances that form part of our inodern life. The syllabus therefore

while having a general technical bias provides very adequate amount

" of humanistic 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 nuinber of students leaving
. technical high schools may for economic or other reasons be unable

to pursue University or technical institute eourses or may not choose

" to enter industzy. 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 school will pass to technological departiments of the University

‘or to technical institutions, the technical training imparted in technical
~high schools may be considered as pre-engineering training. Tor those
* who get recruited to industry, it is a pre-employment training. 1t 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 whoin
this method of approach makes a greater appeal.

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

u0-v Bk Na 18—5¢
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in our plan we have recommended that transfer from either type of
sohool should be possible up to and inclusive of standard V. ‘

5.12. In the syllabuses of study for the technical high school there
are paturally a number of subjects such as languages, mathematics,
science, geography 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 wood and metal
work, elementary engineering, drawing etc. Although in the matter

" of subject titles there is a close approximation in both the types of schools

we feel that in the methods of approach, treatment and imterpretation
of the curriculum, there should be a difference in the technical high
school with opportunities for demonstrating the applieations of science,
both to the processes of manufacture and to the operation of the devices
for manufacturing plant. Tn 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 béing widened by inclusion of more technical subjects
as options. We recommend that the 8. 8. 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 high 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 s necessary in our opinion to maihtain 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 Be started in industrial towns even though the number
of high school students does not come up to two thousand.

56.16. We were given to understand in some quarters, during our
Visits to places, that the former School Leaving Certificate i?!xamination
for which pupils from technicel high schools appeared did not command
the same recognition as the former University Matriculation, As now
there will be only one examination to be conducted by the 8. 8. C.E
B9ard providing for options, we feel confident that any such preju(.iie(;
will automatically disappear. Steps have ‘alrcady been taken to
sceure for the boys taking the examination with bechnical subjects
for entragce into _science colleges and technical -'irllstitutiohs.- It is
fiecessary 1n our opinion to give the students from.technical high schools
sume credit for entrance into Engineering and Technologica) Colleges,

s
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JuN10R TECHNICAL, TRADE AND INDUSTRIAL SCHOOLS.

5.17. Therequirements of the personnel of the industry for the skilled
artisans, craftsmen, and junior supervisors, will be drawn from vhose 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 & senior institution. In view of the importance which is
to be attached to craft work in the school curriculum upto the high schoo]
stage it is expected that after a course of training ina junior technical,
trade or industrial school, boys will have attained 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 clear that they are
schools for training of skilled craftsmen. The Abbott and Wood report .
has given a more precise idea about the scope of work of these schools.

5.18. The Junior Technical School according to para 80 of the
Abbott and Wood report aims at giving a boy 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 those entering highly organised industries of the manipulative kind
such as certain branches of mechanical engineering, the pottery and the
glass industry, textiles and mining.

65.19, 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 tc qualify as handi-
craftsmen. Mr. Abbott particularly advocates the setting up of trade
sohools in the artistic crafts. ‘

5.20. -Industrial Schools aim at preparing students to carry on small
scale industry on their own account. It is interesting to note that
wherees 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.

5.21. . Astheidea 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 very 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 encournged wherever thg
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nnedsand requitements of local industry provide an adequate demand.”*
The growth of the junior technical schools in England is the result ofa
. tendency to throw up experiments in post-primary educatioa in 2 highly
mdustrialised country to evolve a type of school, providing education
designed to fit hoys and girls to enter the various branches of industry,
commeree and agriculture at the ege of fifteen. The number of students
attending these schools in England is stated to be over 30,000." The
schools are usually run in what are known in England as Technical
Colleges as a recognised part of their work. The numbers attending the
junior technical school courses are in compartison to the whole school
population small, the highest number being about 200 and the average
number about 107, The junior technical schools in England are of two
types. In the first type are included those schools which are frankly
and definitely preparing their pupils for entry into a specific occupation
in the industry such as, the enginesring trades, the building trades, the
mercantile mar ne, mining ete. They aim at continuing and enlarging
the general education of their pupils and also at developing a substantial
measure of personal skill ia the manufacturing processes for which the
pupils are being prepared. Asaruleabout 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. Theage 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 Technical 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 ohject
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 which they can build their further education, in
more specialised direction, according to the branch of industry . and
the form of application which they select.”** Schools of thig type
are considered suitable where there are a number of small industries.

5.23. Tt will be evident from above that there is a great difference
between a deliberate preparation of a pupil for entry to one specific
occupation or trade within an industry and the provision of an educa-
tional foundation for- entry to an’ind

undation ustry or & group of industries.
The enginecring industry which provides many oecupations and trades
18 & very good example and many junior technical schools in England
*The Report of the Consultative Committec on
teference to grammur sehools and Technijca) High Sch
page 268, o -
**Spons Report, page 271.

Secondary Education with special
ools, Board of Education, England,
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have drawn up their curriculum with, entry into engineering, as thc
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 absorhed in the
industry and starting from a low rung in the ladder rise gradually 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 schoals is well established in England.

5.25. As stated earlier both the Abhott 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 instruction of the
junior technical school type. He adds that before it is done, a survey
of the needs of the local industries be made, in order to learn, how mahy
pupils of the school they can absorb each year and to require, in the
first instance, the employers in industry to undertake %o recruit
annually & specified number of the pupils. The Central Advisory
Board have recommended that pupils for the junior technical school
should be recruited 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
end 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
genior 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
bagis 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 the -
merged States.). According to the findings of the Central Advisory
Board, the wastage in the middle school stage is such that only aboat
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 on the ahovg b'as.is
there will be about 1,87,500 pupils who will have completed thje‘fi‘ nlliddle
school course and 4 per cent. of these, the male 5tu(1g11‘t.3‘,“ _i.e.: ':6,'000,
are Jikely to seek admission to the junior ‘tec_hlr.}ic_al, trade or industrial
school, It is however anticipated that consequent on the, compulsion,
of primary education the wastage in post primary stage will nos be-l
as high as it is to-dey and after the Act has been in operation for a fe\y‘
years it may be safely assumed that twice the numbér_o_f students will
complete their middle school edycation 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 Technicn], ’l“rqde,f
and Industrial Schools. It is assumed that the prescnt ratio’ of boys
and girls 3:5: 1 would continue for some time.

5.26. The curriculum of theé Jumior Technical Schools ‘must-.‘be:
arranged to follow the curriculum of the senior basic or the middle school
and lead up to the part-time trade or senior courses some of which are:.
already in existence and others which might be instituted as a result of
our recommendations, A careful balance must be preserved’ be't‘s'v'eeil_f
subjects constituting general education and technical or trade instruetion
that may be necessary. There is no reason why. a carefully designed -
syllabus should not provide an education which,  while imparting the'
necessary vocational instruction, is also truly cultural. * There is _no_';‘
subject in the curriculum of any type of vocational ét;hdél ‘f;or any a.'ge'.
of boy or girl that might not be liberalised 'while at the same,
time furnishing the highest degree of vocational ~effectiveness.”*
Certainly in any subject worthy of inclusion in a school curriculum,.
it should be possible to lead the pupil to look beyond the immediate .,
processes in Wh.l(!h he is engaged to a wider human and social hackground. ..
“The anti-thesis between & technical and a liberal education is fullacious. .:
There can be no adequate technical education which is not liberal, and .
no liberal e:du(_:atlon which is not technical ; that is, no education whichy,,
does not impart both technical and intellectual vislon—in, sin;i)lér:-.«
language—education should turn out the pupils with something he knows
well and something he can do well. This intimate wnion of practice )
and theory aids both. The intellect does not work best,in a vaceum. 1
The st}multmon qf creativ_e impulse requires, espe cfa]ly' oD oo
the child, the quick transition to practice. Geometry ﬂlld:inéqhanic‘s,‘.'
matios s vesbiage % "W v bow b oty ViKhout il mathe:,

( . elow 1n a tabular irricw .
of different types of schools in England, P orm the purnculumu, '

'
(B

*Dr.John L. Tildslcy of Now York Eduoation Board 2% - — . -
. 269 of § .
#++Prof. A .N. Whitehead, * Tho P D, D Of Spons Reporty o, o i

Aimsof Education and Otlior Bssays,” (1929), puge 4.
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" Curricura o DiFrerENT SoHOOLS COMPARED.

Number of Hours per Week.

Curriculum, Secondery School. Technical Junior
B Secondary  Technical T'rado
Literary. Soiontifie, School. School. School.

.General Subjects

8 7 9 6 &

) forexgn Langusge ... | il 4 4 0 0
Mathematios e 4 4 4 6 3
!Sui;nco ' 2 6 31 6 2
Practical Subjects ... 3 3 & 10 18
Physical Training 2 2 5 2 2
'rotuiuom-s per Weoks, 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 Language 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 education.

-b.27. Ha.vmn in mind all the factors relating to the needs of the
students of the junior technical school we would recommend the
following approximate allocation of t!me to the various sublects during
the two yea,rs of the course. ‘

‘ o Approximate No, of

Hours of instruction
per Week, -

Subjects.

Mathemabics:
“ Belence '
- Mother Tonﬂue

English -
+“Technical Drawing

‘Workshop Practice ...
- Technical Subjects. ...
- Physical Training .

e e

"

RO P O i O O

Total Hours per Week 32

The 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 study for the benefit of those pupils
who would continue their studies afltor Jeaving the junior technical
school and also benefit by being able to read engineering and technical
books written in English. =~ '

5.23. As in the case of the technical high school oppertunity should
be provided for bright pupils from the junior technical school for
transfer to the technical high school or to a senior technical school at
the end of their course. Messrs. Abbott and Wood have recommended
the provision of a third year course for pupils who would like to continue
their education or would like to get specialised training for a particular
branch of industry. In our opinion provision of a third year course
may be deferred until the junior technical school has been established
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 educatior in India is wnduly 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 foes was less than 10 9%.
The Central Advisory Board have estimated the cost at Rs. 150/- per
place per aunum. Qur estimates of expenditure per Capita for
different types of schools are given in chapter XTII,

5.31. As the Junior Technical School is new to this Province we
recomuiend that in the initial stages the schools should form a part
of the technical high schools in order that  the cost of their establishment
both capital and recurring could be minimised.

5.32. 1t is very much desirable that a student who has completed
satisfactorily a full course of training should have s certificate to show
the value of his attainment. There is 2 considerable amount of
difference of opinion regarding the real value of an external examination
bub it is at the same time quite clear that unless the examination is
external the certificate is not likely to have a proper significance and
wide recognition. The external examination has the disadvantage
in that the work done by the student in the school throughout  his
course does nmob get any recognition in the final assessment. There
18 today a greater realisation in other countries regarding the credit

that such work should receive in the final examination. We recommend

that the ‘ Provincial Vocational Education Council* the formation of
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which we are recommending later should be Tequested to go into this
question. :

SewIoR TECENICAL ScHOOL.

5.33. There are in 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 whe have
had a more prolonged general ‘education and who intend to enter
one of the non-mampula.twe ipdustries 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 Institute with the passing of the VI standard of the high
school as the minimum 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 necessary in such institutions to provide a curriculum in which
science, mathematics, technical drawing, engineering and technological
subjects and experience in handling machinery are included.



Institutions in the Bombay Province offering the approved courses of the Board of .’I‘echmcal and

TABLE—9

Industrial Training, with suggested modiﬁcatz(ms

(1946-47)
Standard Duration Existing Institutions .
No. Name of the Course. - of of under the Suggested Modifications.
Admission. Course. Board of Technieal and Industrial Training. :
1 Mechanical Engineering .. VI Secondary .. 3 Years .. 1, King Edward VII Technical School, Dhutia .., The duration of the -
2. R. C. Technical Institute, Ahkmedabad. existing T course
3. F. 8. Parekh Technical Institute, Surat. should be reduced -
4. DMorvi Technical Institute, Morvi. to two ycars or the -
‘ . . course should be
- - “modified to lend to -
. a Diploma. -
2 Automobile Engincering .. VI Secondary .. 3 Years .. 1. Mahomed Haji Saboo Siddik Techmoal N "Do.
Institute, Byculla, Bombay. ) :
2, F. S. Parekh Teohnical Institute, Surat.- - - )
3. 8. N. Paruck Parsi Polytechnio Instltube Surat.
3  Internal Combustion Engineering . VI Secondsry .. 3 Years .. 1. S.N. P. Parsi Polytechnic Instnbut.e, Surat .. ~Do.
4  Mechanical Apprentice .. IV Secondary .. 2 Years .. 1. School of Industry, Rntnagm Tlie course should have
or 2, Mahomed Haji Saboo- Sldd.lk Techmcul " theoretical instruc.
P. 8 C E. Institute, Byculla, Bombay. tion in workshop
3. V. J. Maunicipal Technical . Sohool, Poona  technology and work-
4, Municipal Technjcal School, Sho]apur -~ - = shop mathematics.
5. King Edward VII Technical School, Dhulia. = - _ =
8. K. 8. Parekh Technical Institute, Surat. T
7. Morvi Technical Institute; Morv:. e - T .
5  Automobile Apprentice «» IV Secondary .. 2 Years .. 1. F. 8. Parekh Technical Institute, Surat :. . - . _Do. g
2, Mahomed Haji Saboo Siddik Technxcalf - -

or
P. 8. C. E,

Institute, Byculla, Bombay.

m,



6  Junior Carpentry

C 7
i

g lCarpéntry‘ “AM:

9

Agricultural Carpentry and

" Smithy.

Carpentry “B”

s IV Primary

Literate

e - e

LV frimary

. IVl Primary

«. 2 Years

‘1. 2. Years

e

oo 3 Years

-

vo 3 Years

—
-

)
e
=

to

RO

|
[l )

—
#

15,

I, P. Mission Industrial School, Borsad

David Sassoon Industrial Scheol, Bombay.;

(Agriculitural Smithy only.)

-‘Yerwada Industrial School, Ye.rwada. T

(Agricultural Smithy only.) - e

.Govemment School of Industry, Sa.ta!‘a.

Pfimary Handicraft Clasé, Girga;nm e

- R, H, Patuck Industrial School, Andher,

-School of Industry, Ratunagiri. -

Barnabas Industrial School, Manmad.

Secretary Schools Committee, Bombay.

B. N. Gamadia Parseo Hunnarshala, Bombay.

Marine College and. Seamen’s' Orphanage,
Novha,

Private High School, Rajapur.

V. J. Municipal Technieal Scheol, Poona,

Government School of Industry, Suh.ra.

Municipal ‘Fechnical: Sohool, Sholapur. - -

- Robertson Schoo! of Industry, Pandharpur.

King Edward VII Techmcn] Instltute

Dhulia: - - : Ll

Modern High S‘ochool Ahmednagar. ‘

F. 5. Parckh Tochnicei Institute, Surat. CET

.Misgion Workshop and Industrial School,

Poona.

" K. E. §. Topiwalla Industrial School, Ahbag..

Trade Coarsz

i Y O N

Do,

L



TABLE 9—contd.

Standard Duration Existing Institutions . .
No. KName of the Course, of of under the Suggestea Modifications,
" Admission. Course. Board of Tochnical and Industrial Training.
10 Carpentry “C* .e .. Literate «+ 3 Years .. 1. Schoot of Industry, Ratnagiri .. Trade Course.

2. B.N.Gamadia Parsee Hunnar Shala, Bombuy.
3. J. N. Petit Parsee Orphanage, Bombn.y.
4. David Sassoon Industrial School, Bombay.
5. Marine College and Seamen’s Orpbanage,
Novha,
6. Yerawda Industrisl School, Yerawda.
7. Industrial Settlement School, Sholapur.
8. Mission Workshop and Industrial School,
Poona,
9. Vocational Training College, Ankleshwar.
10¢. Industrial Settlement School, Hubli.

11 Wood Turning and Laoquering .. Literate e+ 2 Years .. 1, R. H. Patuck Industrial School, Andheri .. Industrial Course,
12  Trained Maistry «. Carpentry ‘A’ 1 Year. 1. School of Industry, Ratnagiri v Trade Course.
V Primary 3 Years, 2. V. J. Municipal Technical School, Poona.
3. -Munioipal Technical School, bholapur.
4. Robertson School of Industry, Pandharpur.
5. King Edward VII Technical School, Dh
13 . Eleoctrical Engineering «s VI Secondary ..-3 Years. --1. MorviTechnical Inatibute, Morvi .+ The duration of the

existing course

should be reduced

to two yoars or

the course should

bs modified to lead

R ‘ o "to a Diploma.
2, 8. N. Parsee Polytechnic Institute, Surat.

8L
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15

16

17

Electrical Technology we  S.8.C.E. .. 3 years.

Advanced Radio Communication InterScience ... 2 Years

Sound Recording - 8. E:E C.E. .. 2 Years
or Equivulent

Radio fervioing . 8.8.C.H.or .. L Year
: Ejuivalent -

I, Sir Cusrow Wadia Institute, Poona
1. Abdulla Fazalbhoy Technical Institute,
Bombay
2. Schoolof Radio Physics and Electronics,
Poona.
1. Ahdulla Fazalbhoy Technical Institute,
Bombay.
1. -xhdulln. Fazalbhoy Tachmcaf Institute.
Bombay.
2. Radio Electric Institute, Bombay.
3. ' Institute of Radio Technology, Bombay.
4. Mahomed Haji Saboo Siddik Technical Insti
tute, Bombay.
5. Sir Cusrow Wadia Ingtitute, Poona.
6. School of Radio Physics and Electronics,
Poona.
7. Radio School, Poona,
8. Radio Engineering Institute, Poona.
9, C. N. Industrial School, Ahmedabad.
10, Morvi Technical Institute, Morvi.

. To be revised as in

V. d. Technica.]
Institute,
Engineering CoUege
Poona or to be
split up into Eleo
trical ~ Engineering
and Advanced Radio
Communication.

... Collegiate or Senior
«+ Techniecal Institute

Course.

Do.

Senior- “Technical

School Course,  Also
as trade or indus-
trial course.

SL



TABLE 9—contd.

Standard Duration

Existing Institutions

No. Name of the Course, of of under the Suggested Modificatio ns
Admission. COUIso Board of Technical & Industrial Training.
18 Wireless Telosraphy wr 8.8.C.E.or 1Year .. 1. Abdulla Fazalbhoy Technical Institute, Bombay Senior  Technical
Equivalens .., | School course. Also
as trade or indua-
trial course.
19 Electricians we Wiremen’s 1 Year .. 1. Abdulla Fazalbhoy Technical Institute, Bombay Trade Course. '
s Certificato - ©* 2. Radio Electric Institute, Bombay. (To conform with
3. Institute Indo-Portuguese,, Bombay. P.W.D, Licenaing
&, Mahamed Haji Saboo Siddik Technical Insti- Board’s syliabus).
tute, Bombay.
5. V. J. Municipal Technical School, Poona.
6. Morvi Technical Institute, Morvi,
£0 Wiremen’s Apprentice o Literate ws 0 monthe. 1. Abdulla Fazalbhoy Technical Institute, Bombay Trade Course.
2. Radio Electric Institute, Bombay. {To Conform with
3. Instituto Indo-Portuguese, Bombay. . PW.D. Licensing
4. Mahomed Haji Saboo Siddik Technical Insti-  Board's syllabus.
tute, Bombay. .
- 5. V.J. Municipal Technical School, Poona,
6. Municipal Technical School, Sholapur,
7. King Edward VIL Technical Institute,
Dhulia,
8. Mechanical and Electrical Engineering School,
Pandharpur,
9. Lokmanya Mills Technical Institute, Barsi,
Sholapur.
10. R. Q. Technical Institute, Ahmedabad.

11.

F. 8. Parckh Tochnical Institute, Surat.

08
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21 EKlastroplating and Battery " Literats

ve I Year ...
Charging,

22 Projectionist we 8. 8. C. E, or 8 months..,

Equivalent.

23 H. G. Cotton Spinning .. VI Secondary 3 years ..

24 H. G. Cotton Weaving «+ VI Secondary .. 3 years ..

25 1n G. Cotton Spinning «+ Literate +e 3 years ..

%& L, G, Cotton Weaving .. Literate ..

27 Powerloom Waaving S 4 Secondary .. 1 year ..

12. 8. N. P. Parsi Polytechnio Institute, Surat,
13. (. N. Industrial School, Ahmedabad.
14. Morvi Technical Institute, Morvi.

-t

1. Abdulla Fazalbhoy Technical Institute,
Bombay.’

’ 1. R, C, Technioal Institute, Ahmedabad

L. R. C. Teohniczl Institute, Ahmedabad ...

L, Textils Technioal School, Parel, Bombay ...
1, Textile Technical School, Parel, Bombay ...
2. Msahomed Haji Saboo Siddik Technical Ins-
" titute, Bombay, B )
1. Government Power Weaving Instrustional
Institute, Sholapur,

. 8. N. P. Parsi Polytechnio Institute, Surat, Industrial School

Course.

Trade Courae,

The duration of the
existing sourse
should be reduced
to two years or
the course should
be modified o lead
to a» Diploma,

Do.

Industrial Bchool
Course.

Industrial School
Courge.

}I.n..:dux’attié;l Séhool
Courae.

8



TABLE 9—econd,

“ Instirutions 'z'ﬁ the anba:'y; Province oﬁ'éﬁng the aijrabed courses bf the Bbafd; '0_}"T90hn-1'cd-l and Industrial

Training with Suggested modifications.

Standard of

No, .°  Name of the Course. Admission,

Course.

Duration of

. Existing Institutions undor the
- Board of Technical and Industrial Training.

"Suggested Moditication:

£8. Handloom Wenving -
Litorate,

I8 Paints Technology 5.8.C E. or
_ Equivalent
.. 8.8 C.E or

30 Advanced Leather Manufacture
Equ.valent.

3l Cine Photography .
Equivalent

32  Artisans Leather Manuficture .. Litorate

V. TV Primary or -

8. 8. C. E. or”’

2 yeara ..

2 years

2 years

xS

2 vours. ..

1 year

L

1.

R, H. Patuck Industrial School, -Andhori ...
A. R, Sonawalle Industrial School, Bordi,

Thana,

Trade Course.

K. ii. 8. Topiwnlla Industrial School,Alibag

Marine College and Seamen’s Orphanago,

Novha.
School of Industry, Ratnngiri,

Municipal Technical Scheol, Sholapur.

Salvation Army Boy’s Industrial
Ahinodnagar,

King Edward VII Tochnieal Institute,Dhulia.

Salvation Army Boy’s Industrial
Kaira.

. School of Industry, Satara.

School,

D. E. Society’s Tochnical Institute, Poona ... Collegiate Courve.

Government Tanning Institute, Bandra

... Colleginto Course.

Abdulla Fazatbhoy Technical Institute, Bombay. Sénior - Technical

Governmont Tanning Institute, Bandra

School Course
(also as trade
COUTES)s

Industrial Scheol
Course.
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Phiotography o L8 8. CE or 1 year
Liquivalent ..

Abdulla Fazalbhoy Tochnical Instibute, Bombay, Senjor Technical

School Course,
Also as Industrial
School Course, -

2, Godbole’s Foto-Graphics, Poona.
3+ Hardmade Vuper making oo IV Primary .. 1 year 1." F. 8. Parckh Tochnical Institute, Surat ... Industrial School
' ‘ Course.
2," Private High School, Rajapur., -
35 Advanced Leathier Goodaand Foot- 8.8.C. E. <« 2Zyears .. 1. Governmont Leather Working School, Bandrs, Senior Technical
weur Manurweture, Institute Course.
56 Artisuns Footwear Manufacture Literate ve 2 years .. L Governmont Loather Working School, Bandra.  Industrial School
’ - ’ ) Course.
47 Arti-ape Leather Goods Manu.  Literate 2 years .. 1. Government Leather Working School, Bandra.  Industrial School
{neture. S : ) Course.
3% Ty pography .. I English or 3 years .. L.° K. E. 8. Topiwalla Industrial School, Alibag. Trads Course.
- P8 C L. 2. K. E. 8. V. K. High School, Panvel Also as Industrial
’ : ’ - Courso.
3. Moharashtra ‘\[udran Shala, Poona.
3% 'Tei'oring and Cutting .. Literate .- Llyear .. 1.” New Rex Tmlormg Class, Bombay Industrial School Co-
' : urse or Trade Course.
2, Zarapkar Tmlormg snd Cutbing Instltute,
n ™ i " Bombay. ’
3. Marine Colloge and Seamen 3 Orphanage,
e - - - -~ Novha. - - - - -
r . I 4.. Suraswatibai Godboloe Tailoring Institute, .
L A : v Poona, - .
" AREREI 5. Variety Tmlonng &nd Cutt.mg Academy,
e - - - e -~ Poona. " T e e e
8. Ideal Tailoring and Cutting Institute, Ahme-
» _ . dabad.

€8



TABLE 9—contd.

'

Standard Duration Exigting Institutions
No, Name of the Course. of of under the " Suggested Modifications,
Admission, Course. Board of Technical and Industrial Training,
40 Ladies Tailoring ... Literate 2 years 1. Primary Handioraft Institute, Bombay ... Trade Course
2. Bhagini Samaj, Bombay.
3. K.E.S. Topiwala Industrial School, Alibag.
‘4. Mahila Kala Mandir, Bombay.
5. Qujrati Hindu Stree Mandal, Bombay.
8. Lokmanya Seva Sangh, Vile-Poarle.
7. Mahila Shivan Kala Mandir, Malvan.
8. Mahila Kala Bhuvan, Bombay.
9. Kumarika and Stree Mandal, Vile-Parle.
10. Bharatiya Kala Vikas, Khar.
11, Ladies Industrial Home, Khar.
12. Gujerati Hindu Stree Mandal, Santa Cruz.
13, Stree Jain Mahila Samaj, Bombay.
14. Dawoodbhoy Fazalbhoy Muslim Women's
Handicraft Institute, Bombay,
15. Young Men’s Hindu Association, Bombay.
16, Mahila Kala Niketan, Bombay. .
17. Saraswatibai Godbole’s Tailoring Institute,
Poona.
18, Mahilashram High School, Hingne, Poona.
19. Talimi Kendra Jyoti Sangh, Ahmedabad.
20. Jamnabai Saraswati Mandir, Ahmedabad.
21. Vikas Griha, Ahmedabad,
22. Kamlalaxmi Khodyata Stroe Udoyoga Shala,
Ahmedabad. : -
41 Practical Tailoring .,. we V Vernacular 3 yoars 1. David Sassoon Industrial School, Bombay ... Trade Courso
2. Marine Colloge and Seamen's Orphanage,
Novha.
3. Secretary, School’s Committes, Bombay.

(Municipal Sehools, Bombay.)

¥8



42  Lmbroidery and Fanoy werk ... Litcrato

43 Dyeing and Calico Printing © ... IV Primary

-

1 yénr

1 year

Yorwada Industrial School, Yorwada.
Primary Handicraft Institute, Bombay.
Modern Higf; School, Ahmednagar.
1. P. Mission Industrial School, Borsad,
Certified Sohool, Hubli.

Industrial Sohools
: Course or

: : . Trade Course.
Bharatiya Kala Vikas, Khar.

Gujerathi Hindu Stree Mandal, Bombay

Dawoodbhoy Fazalbhoy Muelim Women's
Handicraft Institute, Bombay, .

Mahila Kala Niketaﬁ, Bombay.
Mahils Kala Lﬁndir, Bombay.

i
Saraswatibai Godbole’s Tailoring Institute,
Poona.

Talimi Kendra Jyoti Sangh, Ahmedabad,
Vikas Griha, Ahmedabad,

1. Bai Avabai Framjee Potit Parsée Female Iﬁdustrial School

Orphanage, Bandra e we  Course.

g8
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TABLE 9 (3}

Courses under the Board ot Technjva! and Induserial Training open ab various
standards of ecducation.-

t

Stage. Age. Standards. Serial Number of the
Courses under the
Board vide Table-9.
College 19+ Inter Sciecce 15.
184 Inter Arls
Secondary Stage - 1+ S.S.C.E 14, 16, 17, 18, 22, 29,
(High School) : 30, 31, 33, 35.
10 VI ,2,5,13,23, 24,
t5 v 27
144 v 4, 5,
Upper Primary or 13 III English or 12, 19, 38
Middle School. P.S.C.E. B
12 II English or 6th
Primnry
11 I English or 5th 8, 41,
Primary
P 'm ' +
rimary 104 4th Primary 6, 7, 9, 10, 11, 20, 21, 25,
: 26, 28,32, 34, 36, 37, 39,
40,42, 43,
9 3rd  De,
s nd Do,
i st Do,



TABLE 10.

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

e No. of ‘ No. of No. of No, of
Technical Schocls. ~ ~ Students'in Technical -~  Tochnical Colleges. Students in Teohnica’
Schools. Colleges,

Province or State,
1921 1935 1939 1943 1921 1935 1930 1943 1921 1035 1939 1943 1921 1935 1939 1943

T S VT 18 552 864 s s s . &

Asgam o ..

Bongal * . .. 1 141 169 210 802 7214 8417 9837 1 1 1 1 338 260 337 203
Bibar .. - e .4 48 47 53 178 1023 2713 3321 0+ 1 1 1 % 244 287 7%
Bombay .. .. .. - 20 8 B4 90 1315 3633 7500 6001 1 1 1 1 191 37 1la1 49t
Contral Provinces .. .7 13 13 130 8713 976 +  x x Y

Dalbi . .. .24 4 43 454 501 L + 5
Moot uee o ae o e 40 TO 86 1024 6526 7986 1 1 1 526 259 351
N.W.¥.P. . U T oo s e TR T T e
Otisn ., .. . .. . 1L N % % 400 48 o+ e e e

Punjub .. . .2 51 63 71 2478 3634 39 303 * 1 1 1 o o 3y 3

P s Gmm s e et et s ea. s s -




TABLE 10—conid,

No. of No. of No. of No. of
Technioal Schools. Students in Technical Technical Coilleges. Students in Technical
Schools, : ‘Colleges. !

Provinoe or State,

1821 1935 1939 1943

1921 1936 193¢ 1943 1921 10356 1939 1043 1921 1635 1039 1943

éin& . . . . 6. o » . 231 521 « 11 + 219 1&}8

U. P v . . 20 90 93 1281 3926 4008 1 11 250 661 739
Hyderabad . . . 1 3 g1 359

Kashmir .. . . 1 8 8 80 369 33

Travancore .. . 12 17 11 165 189 1101 2 310
Mysore | i . .. 13 16 13 1681 1417 1344 1 l_. 1 200 202 66
Baroda . . 2 3 3 3 88 504 1107 - -

Note:—1,

3

Asterisk indicates absence of Institution,
Vacant gquare indicates that information is not available,

Reproduced by courtesy of the Central Bureau of Education, India.
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TABLE 11.

Number of Vocational Instituticns in India and Number of Students on Rell. 1947

- Commercial Schools, Commercial Colleges, Engineering and Techrical — Engineering Colleges.
Name of Province. Schools. :
Number Enrolment Number Enrelment Number Entolment Number  Enrolment

Apsam 4 192 i8 642 )
Benga! - 3,443 14 1,633 193 5,532 1 3904
Bihar 14 G35 52 3,224 1 108
Bombay - ape 2,860 30 2,125 94 4,391 1 339
C, P. and Berar 397 13 139

Madras 235 8,410 83 5,823 1 466
N.W.F.P.
Orissa 2 4 9 313
Punjab . e e 187 2 247 63 4,104 1 379_
Sind 3 327 8 670 1 202
U.P. 1 15 K0 3,490 1 881
Ajmer-Morwara 1 44 :
Baluchistan
Bangalore 2 57
Coorg
Delhi 3 318

Administered Areas in Indian States,

Total for British India ... 15 10,094 305 13,027 633 3 7 2,769,

1,467

Reproduced frem “TEXTILE AGE” 1047, Table III, Page 99, (Indian Year Book—1047).
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TABLE 12.

Locations of Institutions & Courses of Study §uitable at Each
as recommended by the Industriol & Technical Secondary
Education Commitiee.

Distriets. Description of Institutions.  Suggested Courses of Study.

Bombay City. Fort Area.

. School of Printing Technology.  Printiog and Allied Trades.
Arts and Industries Centre, Handicrafts for Middle School
and High School Pupils.
Experimental Scicnce.

Kalbadevi and Girgaum Area.

Industrial Schooel for Girls. Tailoring, Kuitting, Embroi-
dery and Homeerafts. .

Arts and Industries Centre at Handicrnfts for Middle School
Kalbadeviand alse at Girgaum. acd High School pupils.
Experimental Science.

Pydhoniec Area.

Arte and Industries Centre, Handicrafts for Middle School
and High Schoel pupils.
Experimental ‘Science.

Lalbaug-Parel Area.

Textile and Engineering Trade Trade Courses for textile mill-
School  (Textile Technieal workers and general engincering
Schaol Parel, to be encouraged  for workehop personnel,
with grant-in-2id to offer such
courses).

Arts and Industries Centre, Parel. Handierafts for Middle School
and High Scheol pupils.
Experimental Science.
North Bombay :
Dadar and Makim. : -

Industrial School for Girls, Dadar. Tuiloriﬁg, Knitting, Emhroi-
dery and Homecrafts, -

Arts and Industries Centre, Dadar, Handierafts for Middle School

. and High School pupils.
Experimental Science. o

Thann, ‘ lodustrisl and Trade Schaol, Pottery and Clay Work.
Bassein,
Industrial and Trade Sechool, Weaving and General Engineer-
Bhiwandi. ing, . .
Industrial and Trade School, Fruit Canning, ©  Agricultural
Bordi. Products,
Nasik. Industrial and Trade Scheol, Weaving, General Enginéering,
Nasik, and Metal Work. ’

Industrial and- Trade Schoal, Weaving, General Engin;ering,
Malegaon, . Dyoing, Bleaching, Printing, etc,
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Districts,

Desoription of Institutions.  Suggested Courses of Study.

East Khandesh.

West Khandesh,

HKolaba.

Ratnagiri.

Vijaydurg.

Poona,

Ahmednagar.

Sholapur.

Satara.

Arts and Industries Centre, Handicrafts for Middle School
Julgaon, and High School pupils.

Industrial and Trade School, Engineering Apprentice Courses.
Bhusawal. .

Technical High School, Dhulia Garud High School and other
(K.E.Ed.M. Technical School High Schools in Dhulia to offer
should also be supplemonted technical high school courses in
with equipment for an Artsand collaboration with K.K.Ed. M.
Industries Centre}. Technical School, Dhulin.

Industrial and Trade School, Auto and General Engineering.
Panvel, Apprentico Courses.

Technical High School, Ratnagiri Technicz]l High Schoel Courses,
(To serve also as Arts and Handicrafts for Middle School

Industries Centre). snd High School Pupils.
Industrial Scheol for Girls at Tailoring, Knitting, Embroidery
Ratnagiri. and Homecrafts.

Junior Naval School, Vijaydurg. NavalSchool Courses for Ratings,

Industrial Training Workshop, General Engineering, Ordinance
Poona. (Adult Eduecation). Factories, Motor body and
or Coach Building and  Repair,
Municipal Technical School, Printing, Brivklsying, Decorating
Poons, may be converted into and Civil Trained Maistries.
an Industrial Schoolfor general
engineering school courses.

Two Arts and Industrial Cen- Handicrafts for Middle School
tres. One in the City and the and High School Pupils.
other in tho Cantonment Area. Experimental Science.

Technical High School, Poona. Technical High School Courses.

Industrial Schoolfor GirlsPoona. Tailoring, Knitting, Embroidery,
Homecrafts.
{T'wo such schools for girls, one
in the City and the other in
the Cantonment Area).

School of Glass 'Technology, The sshool contomplated by the
Talegaon, Paisa Fund Glass Works, to be
suitably aided by Government.

Industrial and Trade School at Weaving and General Engineer-

Abmednagar. ing.
Industrial and 'Trade School at Fruit Canning, Confectionery
Belapur. snd  General  Engincering.

Apprentice Courses.

Tndustrial Training Workshop at Weaving and General Engineer-
Sholepur. {Adult Educstion).  ing for Milland Factory workers.

Arts and Industrinl Centre, Handicrafts for BMiddle School
Satara. - and High School Pupils. - - -

Industriad and Trade Sohool, Genernl Engineering,
Karad.
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Districts.

Description of Lnstitutions.

guggested Courses of Study.

Ahmedabad.

Panch Mahals,
Broach.

Kaira.

Sural,

Bijapur,

Belgaum.

Kanara.

Two Technical High Schools at
Ahmedabad.

Frade School for the Textile and
Engineering Industry at
Ahmedabad.

Arts and Industries Centre,
Ahmedabad (These should be
loonted in the premises of the
technieal high achools).

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

Industrial oand Trade School,
Dohad.
Izdustriat and Trade Sohool,
Broach. .
Industrial and Trade School,
Anand.

Industrial School for Qirls at
Nadiad.

Industrial and Trade School,
Nadiad.

(The Arts and Industrios Centre
may also be started in the above
school),

Arts and
Surat,

{To be & part of the technical
high school).

Industrial Training Workshop at
Surat. (Adult Eduoation).

Industries Centre,

Technical Institute, Surat.

{Referred to us specially).

Arts and Industries Centre,
Bijapur,

(To be a part of the Industrial
School),

Industria! and Trade Schools at
Bagalkot and Guledgad.

Technical High School, Belgaum,

{Also o trade school in the same
promises. Arts and Industries
Centre in the same sohool),

Industrisl School for Girls at
Belgaum,

Technical High School
Industrial School, Karwar

Industrial Sohool for Girls at
Karwar.

Junjor Naval School at Karwar.

and

General Engineering and Textilo
subjocts.

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

Handicrafts for Middle Sohool
and High School Pupils,

Tailoring, Knitting, Embroidery
and Homeorafts.

General Engineering.

Textile and General
Engineering.

Milk Products, Casein Products
and Goneral Engineering,

Tailoring, Knitting, Embroidery
and Homeeraftas.

Handicrafts for Middle School
und High School Pupils,

Handicrafts for Middle School
and High School Pupils.

Weaving, Goneral Enginesring,
Printing, Carpentry, Cabinet-
making and Confectionery.
(Special stress should be laid in
the school for training the
different types of workers
required in the Jari Thread
Industry),

Diploma Courses,

Handicrafts for Middle School
and High School Pupils,

General Engineering, Woaving
and Stone-dressing.
Carpentry and Cabinet-making
can be introduced as trade
and  industrial subjecta.
Special emphasis on glass and
ceramics,
Tailoring, Knitting, Embroidery
Gand Holi:nccmfts.
eneral Enginecring, Carpentr;
and Wood-work. & posty
Tailoring, Knitting, Embroidery
ond Homecrafts,
Naval Training Courses for
Ratings.

Note.—We have not beon able to suggest loc:
bave now merged in the Bombay Province
data for these arens.

ations of inspitutions in territories which
as the Commltpuo did not have sufficient
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CHAPTER VI

TRADE SCHOOLS.

6.1. 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 tracde or oconpation 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 Kngland 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 Scheols of
the Continent. The development of such schools should, in our opinion,
form an essential featurs of the programme of development of Technical
Education and Training in this Province,

6.2.  Treining of Craftsmen :—No matter how well designed an
engineering product may be, its final excellence depends on the acouracy
and the skill of the craftsman. The slilled 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 2 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 rot likely to improve
materially for some years to come. Judged by the Western Standards,
craftsmansbip 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. Gur 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 low. 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 be called a general framework for eraftsmanship
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
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of the craftsmen in the industry with regard to their remuneration and
general conditions has improved considerably during recent years. Th'is
is therefore the most appropriate time for insistance upon certain
minimum standards of attainment 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 common to all
industries. It would be necessary to state here what in our opinion
constitutes 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 craft.
He should possess a good knowledge of the main characteristics of the
materials on which he works. He should be able to read and under-
stand instructions relating to the operations he has to carry out.| He
should be able to read mechanical drawing and layout charts anfl be
able to make simple calculations relating to the operations {and
adjustments of machines. A good craftsman ghould also have acqujred
a judgment in the choice of the correct tools and operation for produging
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 essengial
that he should have a knowledge of the various stages required for §he
menufacture of a finished article and an appreciation of the relatjve

~ cost of his work to the total cost of the produet. The degree to which
such attainments are expected depends upon the nature of the woik
with which the craftsman is entrusted. A fitter engaged on

- maintenance and repair work is not required to have as high a knowledée
end skill in the use of his tools s 2 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
erection. 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
for the last 80 years young persons entering trade schools or large
industrial concerns for craft iraining have already had a fairly good
general. education.

6.5. Messrs. Abbott and Wood in their report have stressed the

* point of the low level of education of persons entering for craft tralning
'~ in this country and bave recommended that entry to ecraft training
should not be below the educational level of class VI1I or the completion

~ of the middle school stage. They vecognise however thab insistance
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on such standard of preliminary education woild, in thé present
_circumstances, result in eroft training cantres having few or no pupils.
We belicve, however, that as a result of the compulsere Primary
‘Educaticn Act and further of the elimination of English from the middle
school stage there will be a greater nunber of pupils going through
the middle schools who at the end of tbis stage will have to be provided
with suitable opportunities of vocational training. We would there-
fore recommend that adwission for craft training in the trade schocls
should normally be for persons who have completed the middle school
stage of education. ' ‘ ‘

6.6, Qualitics which are expected of a person undergoing his
apprenticeship for craftsmanship training are mental, physical and
personal. The requirements of mental charvacteristics have been
outlined above. The physical qualities include sound physieal condition,
ability to do hard work and to stand long hours of manual work.
Personal qualities include willingness to obey instructions, readiness
to do teamt work, understanding and tolerance towards others. All
these qualities are capable of being developed directly or indirectly
by ' switable education and training systems. At present young
person® pays into industry with their various abilities and characteri-
stics as influesced by their scheols, homes and the general environment.
The natwres of the industrial envivonment, the attitude of the personnel
in the industry and the type of training facilities which an apprentice
comes across on his first entrance inte industry have their lasting
effects on the adolescent and his first persomal reactions have an
important bearing both in the development of his personality and his
noanual ability. It is therefore important that the facilities for train-

- ing in the industrial establishments as well as the general environment
" should be so improved that their first impaet upon the new entrants
produces a salutary eflect. »

6.7. Method of Training: We have therefore to cousider whether
a craft apprenticeship under the present industrial conditions would
be the most suitable means for imparting instruction in crafismanship.
It is already observed above that craftsmen in the industry today are
mostly illiterate and unwilling to impart their skill to the apprentices.

" Tven if they were willing they may not be capable of doing so, as
practical instruetion requires teaching ability and famuliarity with
“training methods, just as much as in the ease of theoretical instruction.
Effective practical training can he imparted by a method consisbing
‘essentially in explanation, demonstration, imitation and repetition.
An operation in a machine shop, has first to be explained to the
apprentice. and demonstrated by the instructor. The appreatice by
- doing the operation himself imitates tho instructor, the latter correcting
his faults. Thercafter the traince repeats the operation under frequent
supervision and thus sequires the skill in a particular operation. It
is very essential that initiation in practical training should be by simple

' stages, a more difficult operation being added when the simple opera-
* tions have been combletely mastered. It has been found that in this
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way an apprentice of average ability can acquire quite an appreciable
degree of skill in a comparatively short period. The usual tendency
of & skilled craftsman in the industry is to show off his skill to the
novice, very often by doing the operation by methods which are not
considered as always correct, ¢.g. by taking a very deep cut on the
lathe where ordinarily the operation should have been achieved by
s 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 knowledge
to an apprentice is due to his fear that the younger and lower paid
apprentice on being trained may replace him. They state that there
is no such misgiving in England as there is 2 strong Trade Union Move-
ment to guard the interests of the craftsmen. They further observe
that in Great Britein it is sufficiently usual for the burden of training
the recruits o 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 Iabour leaders, we observed a unanimity
of opinion that the training of skilled workers and craftsmen should
be on & co-operative basis, the training being carried out partly in
school and partly in the industry. We agree with this view.

6.9. We are of the opinion that the abilities which are desired in
& craftsman can best be developed by a combiration of 2 good practical
training system organized in a factory or a workshop and a good technical
education system organized 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
Jndustrial workshops, while the use of hand tools, the knowledge of
the characteristics 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 ingtitution, Tt is, of
course, obvious that to 2 limited degree the entire training can bé
imparted either exclusively in the factories and workshops or in the
‘technical institutions, Thus, although the development of judgment
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in the choice of correct tools and operations comes with experience
in the works, the education imparted in & 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 2 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. TUnder 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 beneh
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
a2 sound training in the use of the various tools of the trade as well as
theoretical instruction relating to the trade. We give below a suggestive
outline for & few trades which may form the basis on which each centze
may build its own detailed programme of training to cover other trades.

Bench Work 1. Maintenance and use of hand tools.
T 9. Use of workshop measuring instruments.
3. The principles of marking out.
4. Metal-plate work, gauges and gauge
fitting, soldering and.brazing.

Mo v Bk No 18—7
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Machine Work ... 1, Centre Lathe, Approximately half the time
'» : available for machine tool instruetion.
9. Drilling, shaping and plain milling.

Foundry Work ' I. Simple Examples involving pattern making,
' core-making, moulding and casting,

Tt is expected that the apprentices will make the majority of the tools
which they are required to handle, such as callipers, scriber, square
etc., during their first year. They would in this way cover most, if
not all, the operations referred to above and thus avoid doing work
of exercise value only. The advantages of keeping 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 defail the exact nature of the
content of the course, the following items are given for the purpose
of general guidance:

Bench Work ... 1. Further work to include brazing, welding,

: pipe bending and electric wiring, us
of hand taps and dies. '
Heat treatment of tools.

o

Machine Work More difficult lathe work, including use

of set of tools.
Universal milling.
Grinding,
Capstan and turret lathes.
Automatic lathe,

il

Foundry Work More complicated examples of moulding

and casting,

In all sections of the work, the educative value of the process for the
purpose of training an adaptable type of apprentice should be the pre-
dominant factor in the organizatior, of the course.

- 6.13. During. the whole period of training the progress of each
apprentice should be kept through a system of monthly records kept
by the mstructors_. both in the school and in the industry. These records
_should be of a simple character, dealing with work undertaken, time-
Lkeeping, discipline, attainment and progress. These records should
be supplemented by periodical tests in the workshops o5 well as by
training school examinetions. '

' 6.14. Factory traihing of apprentices showld be carefully vlapned-
At g ¢ertaiy, stage of h.lb training the apprentice should l?e béolzlsiddred
as cgqu_lq of productive wor and should he given work involving
Fes§)on51b1hty‘.’ In its final stage the training should, as far as possible,
tnclude experiende in handling of plant and equipment in actual industrial
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use and proper record maintained of the work dome, from day to-day
and in each department. In Western countries the apprentices- are
looked after by the Educational Officers in order to smoothen out their
difficulties either in technical matters or in personal relations with their
fellow workers or superiors and we have recommended clsewhere that
Government should appoint Educational Officers whose duty should
include the supervision of the work of the apprentices snd giving them
the necessary help and guidance. In the case of works located within
a manzgeable area one Educational Officer may look after the apprentices
in a number of factoties.

6. 15. We rccommend that 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 above so that the training offered in such courses could
be made realistic trade training. 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 adequate
system of certification for the trade courses. :

EnucaTioN FOR TexTiLE OPERATIVES.

6.16. The textile industry is the largest industry in the province
and although it is acknowledged that weavers and.splmlers‘ do require
training, very little effert lias been made for training skilled textile
operatives. Our discussion with the Millowners Association, Comlmttq(_a,
Ahmedabad, and individual millowners like Mr. Ambalal Sara_bha.l,
has revealed to us that the industrialists do now realise that the efficiency
of the textile industry will in future very largely depend upon the
provision of suitable and adequate training facilities for the workers.
At present the industry both as a whole, or in its individual units takes
no responsibility for this training. There ate some schemes for the
training of the rank and file of skilled workers in the industry, but they
are quite inadequate and in some eases do not serve their proper purpose.
Thus, the Bombay Government Apprentice Scheme which purports
to train the rank and file skilled workers, n acjcmd practice succeeds
in training a lower grode of the SUpervisory stall and the persons who
attend the evening classes of the Social Service League, Bombay, do
50 with the object of going above the status ot the rank and file worker.
There sre practically no facilities which can be said to meet the demand
for the training of textile operatives. In the textile industry the]rle
appears to be an urgent need for starting special trade courses, for'.t. e
two main branches of the industry, wiz. (1) spinning and (2) weaving.
It is ecsier to arrange for the training of weavers as it costs less bylrwaéy
of first capital expenditure ord vecurring costs, and as the trade lends
itself easily to teaching. The job of weaving, even of plain Elv:iav'mg,
is by no means an easy task and when complicated designs, hin shing,
mo-v Bk Na 18—7e



100

colouring and more than one ghuttles are used, it bgcomeg more difficult
still. To obtain the best results a very cereful manipulation of the loom
is absolutely necessary as the loom is a complicated mechanism. If
the weaver is careless he will produce net only faulty cloth, but may
oven damage the loom itself, thus involving great loss to the manufacturer.
An average weaver is not expected to remove the_faults in his loom,
this being the work of the loom tackler. Butitis cbvious that the weaver
- should at least become aware that his loom has become faulty. Modern
inventions have now reduced the possibilities of producing faulty 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 mili workers, espe-
cially inthe 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 Parel 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, notonly 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 asthe new recruit in that
section is first admitted as o doffer-boy on a basic wage ranging
between Rs. 18 to Rs. 22. Tt 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

* the weaver's work. This has created a dearth of good weavers
in mills which has had an adverse effect on the industry. To get
over this difficulty afew mills have arranged to give preliminary
or pre-employment training to the intending weavers by admitting
them first as helpers and then promoting them as weavers after
they have made themselves sufficiently acquainted with the work
of a weaver. The training imparted however is yeither sy.tematic

- with a regulat syllabus nor is the standazd to be attained for promo-
tion to the weaver’s "post definitely laid down. The instructors are

" also insufficiently qualified for trade training. It is therefore nece-

~ssary to introduce facilities for pre-employment training first in

“ the weaving section  ag early as possible, as it will prove beneficial
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not onl_y to the workers themselves, but will 2lso benefit the industry -
as it will enable the industry to obtain more efficieat and properiy
trained workers, thus avoiding wastage of material and in.crea.sir(g
the efficiency in the mills.

 6.18. Wehave discussed with the Millowners in Ahmedabad both -
mdwul.ually‘ and with a committee of their Association, the question
of the starfing 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 509, in the school and 50%, in the industry
as in the ecase of the TEngineering 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 bresk 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 TEducational Officers. It has been suggested that -
provision, should also be made for hostels for the trainees as the
hostel life would be more conducive 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 mutually beneficial, the college
apprentice learning something of practical 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 tegarding the location of institutions
in the Province (wmde Table No. 12) it will be seen that we have:
recommended the establishment of industrial training workshops at
certain centres such as Surat, Poona and Sholapur. The workshops
of this type for the training of industrial workers are found to exist in -
large numbars on the continent, The duration of the courses in the
workshop is of four years and terminates with a practical examination.
Such workshops have found favour in Europe as 1t 1s realised  that
the planning and supervision of trade apprentice training differ greatly
from firm to firm. The first two years of the course in such workshops



102

are generally spent in = special workshops W!li(.‘.]]. operate quite
independently of the main workshops and in which the trainees are
responsible under supervision for their own stores, supplies ete. At
the end of this period they are regarded as capable of productive work
in the main shops where they spend the second period of two years.
Throughout the course of training the apprentices keep a diary including
drawings of the work carried out. During the carly 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 complote 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 belng 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 1} years they follow a course appropriate to their intended
trade and become acquainted with all the relative operations whether
carried out by hand or by machiue. . For this purpose the apprentice
workshop is equipped with sufficient modern machines of high quality.
The work now takes on a semi-productive form and involves the
menufacture of limited number of small parts ordered by the main
shops although quality in preference to speed is still insisted upon.
The third stage of the training is a factory course lasting two years
during which the apprentice works at his frade in various 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
journeyman’s. examination. Having passed through, he becomes
eligible for employment at 19-20 years ofage as a full-fledged journeyman.

6.20. The Post War Planning Committes of the Institution of
Electrical Engineers in their report (“ Education and Training for
Engineers, 1943.”) have advocated the adoption of such a scheme
o England in order to raise the status of craft employment and in their

opinion its adoption would: bring immense beneftt to the industry in
bhat country. ‘ - :

6.21. The Department of Lahour, Government of India, had
appointed 2 standing Committee to report on craft training and the
recommendations of the Committee which met in 1945, are available.
The Committee has recoramended the establishment of a training
centre on very much the same lines as described above. Tn order to |
secure co-operation from the. industry they have suggested that 331
per cent. of the candidates to be admitted to the training ceatres should
be from amongst the applicants who are sons or near relatives of
employees of firms parbicipating in the scheme and that the remaining
66-2/3rd 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 obtaining workmen who will bave 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 2/3rds of the
candidates passing out from Government Training Centres and for
the remainng 1/3rd of the candidates Regional Committees will
make necessary arrangements in other factories with the help of the
employers’ association.” The Standing Committee envisages & scheme
whereby it will be possible ultimately 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 towards 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
indicated above. '
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CHAPTER V1L

PART-TIME EDUCATION.

" %7.1. The schools we have described so far are intended for pupils who
have not yet entered employment and are only preparing thems’elve§ for
their future careers which they may have decided upon. The provision
of such-sehools is, however, not sufficient to meet the requirements either
from the points of view of the personnel engaged in the industry or the
employers. To limit provision of education to full-time studies in the
pre-employment stage implies that experience in an industrial workshop
or factory will give all the further training needed when a person enters it
after completing his formal education. It will be seen froia the general
plan of education envisaged by us that young persons will enter industry
at various age levels and after completion of difierent stages of education.
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 mnust 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 wheare willing to allow *“ time off ” during the day is
slowly increasing. In atleast 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 Englisk arrangement is volun-
tary attendance. There is neither compulsion on the students to
attend nor on the employer to send his young recruits for instruction.
This is stated to be both a strength and weakness of the system, Qnly
few young persons poscessing the grit and ambition are attracted by the
part-time evening classes 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 England is
stated to be quite serious. Nevertheless the statistics for ﬁu'therbeducw
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tion in England show that over 90 per cent. of those attending some
form of further education, do 8o 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 (1) attendance at evening classes is spasnodic, (2) the
students who register an enthusiasm gradually drop off resulting
in great wastage, and (3) the strain of attendence of three nights
in the week for 23 or 3 hours per week is detrimental to the health of the
student and those who show the grit fo consinue 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
education 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 edueation mostly during their leisure hours. The
part-time day education is given in the Victoria Jubilee Technical
Institute on Saturday mornings to apprentices and industrial workers
who are released from their worlt 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 Association, and the
Port Trust. The Institute is at present running the following courses :

1. Mechanical Engineering—duration two years.
Textile Manufacture—weaving—duration two years.
Textile Manufacture—spinning—duration two years.
Wireman’s Course—duration six months.
Electricians—duration one year.

Radio Servicing—duration one year.

A el

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 Parel,
has also started classes during the day for textile workers. The worlers,
however, attend the classes exclusively during their leisure time.
Experience gained with the running of the classes at the Victoria Jubilee
Technical Institute has shown that considerable benefit is derived from
concurrent workshop experience and theoretical training. In the
engineering and textile industry the employers are, as a result of such
training facilities, able to get good practical men who have bad also
the benefit of theoretical instruction, for employment in the foreman
and the junior supervisory grades. Quite s number of persons who
. received their practical and theoretical t_rammg in this way are also
running their own small 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 part-time education given in othet_- _countrics extends to about nine
hours per week and it is stated that a..dlhgent student rfaaches a ~§t:mdarc_1,
in his subjects of study, approximating to about the intermediate level
for the pass degree in  engineering. _To resch such: a standard the
duration of the courses would necessarily have to be inereased and as
these clusses are muinly intended for persons who are released' from
emplovment by their firms, it would raise the questlon of addltzop.al
timo off. A number of other questions would arise if 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 §how that they
are worthy of it. Should wages be paid for the time of attendance at
the school ; should students released for one or two half days a week be
expected to give up some of their own time for the evening attondance ?
We are of opinion that in general only those students should'be_gru.nted
the privilege of time off with pay who have shown by their industry
and ability in their work that they are worthy of assistance and encourage-
ment. That the * time off ” allowed to them should normally be two
half days a week, that the full time required for training should be made
up by the apprentices being required to give up from their own leisure- -
time once a week, a minimum of two hours for attendance at the evening
class. The continuance of the privilege should be always conditional
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 during 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
industriel 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—class unemployment. The
scheme has been operating in the Vietoria Jubilee Technical Institute,
Bombay and the R. C. Technical Institute, Ahmedabad. Throughout
the period of apprenticeship, attendance at the evening technical
clasges for the study of technical subjects related to the industrial trade
is compulsory. The aim is to turn out skilled workers having the benefit
of practical training as well as theoretical instruction related to their
trades. The experience gained during the last 14 ycars has shown
that o