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inthoddg”ion

1.1 Ai a meeting Held in Yojona Bhavan, New Delhi, on

the 14th December, 1966, under the cht—irmanship of the
Secretary, Planning Commission, aind attended by representatives
of Union Ministries of Education and Finance and the University
Grants Commission, it was decided to reitUest the Programme
Evaluation Organisation of the Planning Commission to make a
quick evaluation of the progress of the centrally sponsored
schemes relating to the strengthening of science teaching in
schools (Crash Programme). Since the Programme Evaluation
Organisation was unable to tfldce up this assignment owing to its
preoccupation with other enquiries, it was decided to entrust
the job to an Evaluation Team consisting of Shri A.H. Hemrajani,
Director (Education), Planning Comrdssion and Dr. M. C. Pant,
Professor of Science Education in the Depertment of Science
Education, National Council of Euucacional Hasearch and Training.

1.2 Owing to the limited time at their disposal, the
members of the Evaluation Team could visit only six States, viz.
Punjab, West Bengal, Madhya Pradesh, Andhra ?radesh, Maharashtra
and Uttar Pradesh. In the course of their visits, the members
held consultatitjns with the officers of the State Departments
of Education and xhe State Institutes of Science laucation.
They visited a fex schools in each of the States — both in
rural and urban areas, inspectod their science laboratories and
discussed with headmasters and science teachers arrangements
for the teaching of scier.re in their nchools. !Hie total number
of schools visited was 55. Tlie details of the Team's itinerary
are given in Appendix |I.

1.3 The Union Ministry cf Education and the Education
Departments of all State Coverrraents (cxcept Nagaland) were
requested to supply detaile™l inforiaation *n regard to the imple-
mentation of the Programma. iU.thoiioh they rere reminded, the
Governments of Assam, Bi>jar, Jami-u & KashTrir, I«dadrab, Orissa and
Rajasthan failed to furrish the information. In the absence

of full informatdc—n concernirg the progress of the Programme in
all the States, this report rcaains incomplete. Bowever, the
members of the Team feel that delfiy in tb° submission of the
report for an indefinite period would defeat the very object for
which the Team was set tip. iiccordin—sly thir rep'—rt has been
prepared on the basis of the available data and is submitted

in the belief that althoijgh ir.conplete, it will be found useful
in putting to more effective tise thr fxinds which may be sanctioned
under this programme ana other Frjfr.a™mes of cciencc education
during the Fourth Plan pericd.



1.4 Finally, the members of Team wish to express their
gratitude to all those officials, headiaasters and teachers who
assisted the Team in its work, often at considerable personal
inconvenience.

2. Ilhe Crash Prograrmes — a brief accowit

2.1 Like the two earlier Plans, the Third Plan laid great
stress on the teaching of science in secondary schools. The
object was two—fold — to introduce the teaching of general acieroc
in all secondary schools as a compulsory subject agjid to provide
facilities for teaching science of an elective standard in
9,500 out of about 21,800 secondary schools. A niimber of
supporting measures were envisaged including the revision of
science syllabi, the preparation o suitable text—books and
supplementary reading materials and the p?ovis?ion of in—service
training programmes for science teachers both in content and
methodology. The programme was placed entirely in the State
sector. The Union Government had no direct responsibility,
financial or otherwise, for the success of the programme.

2.2 In Jione 1963, a Conference of State Education Secretaries
was convened in New Delhi to review the progress of important
educational progranmes included in the Tliird Plan. Naturally
science education in schools received much attention at the
Conference. While the State representatives vrt r ‘eedon the
need for INilfilling the Third Plan tai—gets in reapect of science
education at the secondary stage, thay ploried for additional
funds from the IMion Government over and al>owe the ceiling of
financial assistance promised to the Statcc onder the Plan.

This led to the formulation of a —Special Oentr.?J.]Jy Sponsored
Programme for the Improvement of Secor.darj TduCution'. Tas
details of the Prograniree were communicated to the State Govern-
ments by the Union Education Secretary in lis letter F.1"—2/n4e
SEl, dated 30th June, 1964* l&ider the pro{"ailLr.e. acsistance

was provided to the States for the foil <vin” three schemes;—

a) Strengthening of science laboratoriet.
b) Special training of science toacuers.
¢) Improvement of school libraries.

The present evaluation report is confined to the schcLea in
parts (a) and (b) of the ProgLarame. ITie full text of the tiho
schemes is given in Appendix I1.

2.3 Ihe decision of the Union Governmsnt to participate
actively in the planned development of science educatirn in schoolr
was in keeping with its earlier dpcio on to S?%; i'd t’ p DpDPYiTifan;



of Science Education under the National Council of Educational
Research <& 'Training. The Department has responsibility

for revision 6f science and mathematics curricula in schools
amd preparation of text—books &zid other instructional materials
in science and mathematics fo+ school pupils, [llie Department
also organises science talent search and collaborates with the
University Grants Commission in arrane:ing Summer Institutes

for mathanatics and science teachers working in secondary
schools. The Central Science Utorkshop of N.C.E.R.T. is engaged
in fabricating prototypes of science apparatus lised in school
laboratories. An important objective of the Crash Progranme
was to create an agency at the State level with functions nore
or less analogous to those assigned to the Department of Science
Education, N.C.E.R.T., at the national level. The Programme
emphasised the need for close association of the Department of
Science Education in all efforts at the State level for raising
the standards of science education in schools. It was envisaged
that the State Institutes of Science Education would provide the
necessary links for such close essociation.

Schgme for 8trength£/Sg.oX.sSi,ence. la>ora®

2.4The objective of the scheme is to strengthen the science
laboratory equipment in secpndary schools to the prescribed noms
so that students at this crucial stage of education receive
better and more practical instruction in basic science subjects,
via. physics, chemistry and biology.

2.5 The salient features of the schcare are;—

i) All recognized and aided schools, under any management,
teachirg science subjects in secondary classes (class VIII/IX
and above), will be eligible for assistance under the scheme. Jbr
the present, the scheme will cover only the schools established
upto the end of the Second Plan.

ii) State Governments will lay down standard lists of
laboratory equipment to serve as norms for different types of
secondary schools depending on the nature of science course
taught in them. In the case of hi”er secondary schools, the
minimum essential equipment indicated in COPP Team's Report on
Science Laboratories in Higher Secondary Schools will, with suitable
modifications, be generally taken as the nom.

iii) of the grant under the scheme could be spent on
laboratory furniture. Another zZfa of the grant oould be utilized,
if considered necessary, on the purchase of cons—anable science
material.



iv) Central assistance to States will be calculated on
the aasmnption that the average cost of bringing different types
of secondary schools to the prescribed norms would be as follows

a) Higher secondary school or Irter—
aediate college with facilities for
teaching physics, chemistry and biology Rs. 12,000

b) Higher secondary school or Inter-
mediate college with facilities for
teaching physics and chemistry Rs. 8,000

c) High school with facilities for
teaching elective science Rs.  4»000

d) High or higher secondary school with
facilities for teaching general science Rs 2,000

The actual assistance to an individual school will, however, depe.ir.
upon the gap between its existing equipment aind the prescribed
norm. The items to be purchased will be those which are actually
needed by each institution for attaining the prescribed norms.

Vv) The State Government and/or private managements will
make up the deficiency in respect of laboratory rooms and furnitoc”.
Ihe State Government will also ensure that properly qualified
science teachers are appointed in the schools covered under the
schane.

vi) It will be ensured that: (a) the Central assistance
is used fully and properly, (b) the quality of apparatiis purchased
is good and prices are reasonable, (c) for Government and Iocpl
body schools the purchases are made in bulk, wherever feasible,
and preference is given to fiims willing ar*d able to supply
material according to ISI standards, and (d) all laboratory
eg\iipment and apparatus will be properly maintained and kept in
good repair.

vii) No new school will be given recognition unless it ia
provided with laboratory equipment according to the prescribed

D3dm.

viii) A committee consisting of officials of the Union
Governnent and the State Governments will be set up to review the
progress of the Prograjume from time to time.



Schgne for Special Training of Science Teachers

2.6 The objectives of the dchane are: (a) to meetthe
deficiency of post—grad\iate teachers in higher secondary schools
by arranging special condensed covirses for existing graduate
science teachers, (b) to organise short trainingcourses for
science teachers to improve their competence, and (c) to set up
State Units of Science Education (to be converted in the Fourth
Plan into State Institutes of Science Education) to undertake
quick surveys of the position of science teaching in their States,
to organise various training programnes and also to undertake
other activities for strengthening of science education, viz.
revision of curriculum, preparation of text—books, improvement of
teaching methods, laying down norms of laboratory equipment, etc.

2.7 The salient features of the schone are:—

1) States, which have adopted the higher secondary
pattern, will organise 9—month course mainly in subject content
for existing graduate science teachers in science facuilties of
selected universities or post—graduate colleges.

ii) 10—-week courses will be organised in the science
departments of universities or post—graduate colleges.

iii) State Units of Science Education will be staffed by
a director, two technical assistants and a small office establish-
ment.

Cost patterns have been indicated in the scheme for
the training coiirses and the Unit of Science Education.

State Institute of Science Education
2.8 (@) The State Unit of Science Education will be expanded
in the Fourth Plan into a full-fledged State Institute of Science

Education with the following functions

i) Ib reconstruct the science curriculum at school
stage on the basis of continuous studies and experimentation}

i) To prepare text—books and other reading material on
science for students and teachers;

iil) To devise measures for improved experimental and
laboratory work in science;

iv) To design and organise in—service training courses for
teachers of science;



V) b organise post—graduate condensed coxirses for
science teachers at the school levelj

vi) Ib design improved nethods of pre—service training
of science teacViers;

Vvii) To organise training programas for science teachers
in co—cuirric\ilar activities;

viil) To prepare instructional mterials, incluling
teaching aids, for science education for the guidance of
schools;

ix) To collaborate with other organizations in promoting
experimental work in improved science teaching; and

X) To undertake all other work directed to improve
teaching of science in the State.

(b) The Institute will function as the technical am
of the Directorate of Education an”as the State level counterpart I"su£0
of the Department of Science Education, N.C.E.R.T. The Institute
will adopt to local conditions the results achieved by the
Department of Science Education, N.C.E.R.T. and reach them to
schoolgVIithin the State.

(c) The State Institute of Science Qlucation should be
integrated with the State Institute of Education.

(d) A fully egviipped practising schgol. should be at tached
to the State Institute of Science Education in order to provide
facilities for training and research.

(e) Hie Institute will Le loc:.:;,ca in a university so
that it may receive guidance and assistance in its work for
university teachers and also derive brnefit from the laboratory,
library and other facilities available in the university. Further,
an advisory committee consisting of representatives of state
department of education, training colleges, heads of secondary
schools and state association of science teachers will be set up
to guide the woricing of the Institute.

of

Ihe staffing pattern of the Institute as well ag“the

practising school is indicated in the scheoe.

3» Crash Progracme — its impleaentation
3.1 As explained in the preceding chapter, the Crash

Programae consists of two inter—rolati.d schemes, viz. supply of
laboratory equipment to schools and the training of science



teachers. In the present chapter, an attempt haij been made

to explain briefly how the two schemes have been implemenced

in different States. It will be observed that States have
adopted different procedures for the purchase and supply of
laboratory equipment to schools. There are also wide variations
in the organisation of training progranmes and setting up of
the State Units/institutes of Education. These have been
described in soipewhat greater detail in the tour reports of

the Team (Appendix I11).

Supply of Laboratory Equipment and Apparatus

3.2 Andhra Pradeah .

i) In 1964-65, the Special Inspector in Science in
the office of the D.P.l., sent standard lists of science
apparatus to schools,’ascertained their requirements end
calculated the grantc separately for each school on the basis
of information received from schools. In some cases, grants
were sanctioned on an ad—hoc basis and the amount sanctioned
in such cases was Rs. 2,000. Since the earlier experience of
making purchases through the Central Stores Purchases Depart-
ment of the Andhra Pradesh Government was not encouraging, it
was decided to permit the headmasters of government schools,
to make purchases direct after calling for tenders. In tht
case of the aided, municipal and zilla parishad schools,
grants were made to the managements who cade the purchases
direct from suppliers. A list of eight firras dealing in
science apparatus was suggested to the managements. Sanction
for grants were issued on 17.H.'1964 and on 6.5»1965* While
the grants were to be disbursed before the end of the
financial year, the managements were required to utilise the
grants within a ''reasonable period*. The District Education
Officers were instructed to arrange the physical verification
of the articles. The sanction letter also laid down that the
cost of articles purchased from the grant should not exceed
by 10" the cost indicateiS in the standard lists prepared by the
Department.

i) In 1965-66, the procedure of the previous year was
followed. In many cases, grants were spjictioned on an ad-hoc
basis at the rate of Hs 2,000 per school. Sore of the grants
were released in March, 1966.

iii) In 196667, the grants were released on a purely
ad—hoc basis. b5lie rates of grants were: R 12,000, Rs 8,000,
Rs. 4,000 and Rs. 2,000, the, averages suggested in the centrally
sponsored schemes. This was due to the fact that the pest
of Special Science Inspactor in the D.P.l.'s office was
withdrawn in tlwt year.



3.3 Assam

No information was received from the State Govern-
ment.
3.4 Bihar

No information was received from the State
Government.

3.5 Qu.iarat

i) Tlie assistance is limited to Rs. 4,000 in the case
of high schools teaching elective science and to Rs. 2,000
in the case of high schools teaching general science. Varying
amounts were sanctioned to different schools.

ii) Every school was required to work out its reqtiire—
ments after referring to the standard list sent to all schools,
keeping in viev/ the equijment the schools already possessed.

iil) While purchasing equipment, schools were advised to
give priority to equipment and apparatus required for class
demonstration and experiments to be performed by the pupils
as laid down in the syllabus. Funds left over could be
utilized for purchase of film—strip projectors, film-strips,
compound microscopes, epidiascopes, and 16 m.m. film
projectors. Purchase of tape—recorders and amplifiers was
banned.

3.6 Earyana

i) 'lhe State came into being in 1966-67. Dtiring
that year the State sanctioned grants to schools on the basin
of their reg\iirements. The amount of grant was assessed
in each case on the basis of enrolment of science students,
the equipment already available in tLe schools and the
equipment needed by the schools in accordance with the norms
prepared by the State Science Education Unit. Purchases of
equipment were restricted to items included in the standard
list.

ii) A Purchase Committee was set up to fix specifications,
approve firms and rates of all such articles that were not
already on rate contract. Heads of institutions were requirv—d
to purchase their requirements only from firms that were
approved by the Purchase Committee or were on rate contract.



3*7 Jaamu & Kashmir

No information was received fron the State Govern-
ment.

3.8 Kerala

i) A list of essential eqaipnent for teaching general
science in high schools was prepared and circulated to all
schools. The requirements of each school were ascertained
in relation to the noms laid down. After consolidating the
requirements of selected schools, equipment was purchased
centrally and then distributed to schools.

ii) In 1964-65, tenders were invited for the supply
of equipment and the firms were required to subait samples.
As the number of samples received was small, only a limited
number of items could be purchased and distributed. Only 150
schools were supplied with equipment, of which 90 schools got
equipment worth Rs. 756.80 each and the r”~aining 60 schools sworth
X Rs. 390.50 each.

iil) During 1965-66, a more eilaborate procedure was
followed. Tenders were invited oy the D.P.l. and firms
were required to furnish samples to the three Regional
Deputy Directors. The Regional Deputy Directors appointed
Committees for examination of samples and selection of egxaip—
ment on the basis of price and quality. Orders wure placed
with the firms after obtaining Govsminent's approval. The
supplies to schools were made through the 24 District Educational
Officers. Equipment worth Rs. 5»40,956.64 was distributed.

iv) During 196667, the same procedure vas follovTed
but the samples were examined by a committee set up in the
State Institute of Science Education. Besides, as many as
33 items of the value of Rs. 3 lakhs were entrusted for manu-
facture to the Goverment Small Scale Industries Units. llie
State Institute of Science Education furnished detailed
specificationo regarding each item and approved the prototypes
before the manufacture was actually started* Ihis procedure
was adopted to ensure supply of good quality equipment at
reasonable price.

3.9 Madhya Pradesh

i) An inventory of science equipment was prepared by
the Education Department. The printed copies of the inventory
were supplied to higher secondary schools. Their requirements
were called in the inventory itself.
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i) In 1964-65* no grant was given to individual
higher secondary schools for the purchase of science equipment.
However, science equipment was centrally purchased at Bhopal
and the eqgiiipment was then distributed to 426 higher secondary
schools in Madhya Pradesh.

Supplies of science equipment were calculated as
follows

a) Schools teaching physic® chemistry

and biology @ Ra 2,475
b" Schools teaching physicsand chemistry @ Rs. 1,500
c) Schools teaching generalscience only @ Rs. 500

Actual requirements of individual schools were collected through
printed proformae, consolidated and taken into consideration
while distributing science equipnent.

iii) In 1965-66, the general basis of selection of
schools for strengthening of science laboratories was the same
as in 1964-65. Supplies to individual schools were calculated
as followst—

a) Schools with physics, chemistry

and biology @Rs. 5,110
b) Schools with physics and chemistry @ Rs. 3,000
¢) Schools with genersil science only @ Rs 2,000

Actual requirements of the individual schoolswere taken into
consideration while distributing science equipment. Science
egmpment was supplied to schools in three ways;—

a) Some costly and precision equipment was purchased
centrally at Bhopal and then distributed to schools
through the respective Divisional Superintendents
of Education.

b) Rest of the material was capplied to schools directly
by the firms.

Cc) Science equipaent was supplied at divisional head
quarters and then supplied to schools.

iv) In 196667, the general basis of selection of
schools for strengthening of science laboratories was the same
as adopted during 1964-65 and 1965-66. Supplies to schools
were calculated aa follows;—



a) Schools teaching physics, chaaistry

and biology O Rs 4,480
b) Schools teaching physics and chemistry O R 2,000
c) Schools teacld.ng general science 0 R 1,500

Actual requiraaents of each school were taken into consideration
while distributing science equipment. Some equipment is being
supplied to schools directly by the firms while therest is
purchased centrally and then distributed to schools through

the respective Divisional Superintendents of Education.

Also, sone amount is placed at the disposal of the sobools

to make direct purchase of glassware and chemicals from dealers
and at prices, approved by the D.P.I.

Procedure for 'the p\irchase of science equiment

The following procedure was adopted in the purchase
of science equipment.

a) Tenders were called for the purchase of science
equipment on an all-India basis.

b) Comparative charts were prepared, on the basis of
which samples were called, inspected and selected.

c) Rates were approved by the Intfcr—Departmental
Purchase Committee consisting of the followingt

Education Secretary to the Government.
Deputy Secretary, finance Department.
Director of Education.

Joint Director, Collegiate Education.

* Director, Institute of Science Education.

QrwdeE

5»10 Madras

No information was received from the State Govern-
ment.

3.11 Maharashtra

i) The State Government decided to allocate to every
higher secondary school a sum of Rs 8,000 and to every high
school a sum of Rs. 2,000 for piirchase of science equipment
from the funds provided under the Crash Programme. A standard
list of equipment was sent to all schools. The schools were
reqgiiired to make purchase of equipment, according to their needs,
from the itens included in the list.



i) Since most of the schools established prior to
1960-61 were given grants in the first two years,i.e. in
1964-65 and 1965-66, it was possible to utilise in 1966-67,
only a sum of Rs 2.62 lakh out of tKe grant of R3. 24.65 lakh
placed at the disposal of the Stp+'e by the Central Govern-
ment. Further, the sanction for grants for 1966-67 was issued
only on 31»3*1967 and it is, therefore, not known what part of
the funds could be actually spent by the grantee institutions.

3.12 Mysore

i) In 196465, the D.P.l1. circulated a standard list
of minimum essential egiiipment for high and higher secondary
schools to all schools. Tlie heads of schools were required
to submit their actual requirements in the light of the norm,
in the prescribed profoimae. Purchases were to be made only
from the firms approved by the Stores Purchase Committee of
the Mysor® Government. The Committee was to issue a rate
contract. Grants were sanctioned to 38 class Xl schools at
rates varying from Rs. 3»500 to Rs. 8,700. Other high schools,
184. in number, received grants at two rates, viz. R 2,400 and
Rs. 2,100.

ii) During 1965-66, nmexiagements of non—government
institutions were asked to share 259" of the expenditure on
purchase of equipment. Items for which rate contract had
been issued were to be purchased only frcan firms approved by
the States Purchase Committee. For other items, the schools
were advised to make direct pirrchases after calling for at
least three quotations. Grants were given upto Rs. 12,000
to higher secondary schools with facilities for teaching physics,
chemistry and biology and upto Rs. 8,000 to higher secondary
schools with facilities for teaching physics and cheilstry.

In the'case of high schools, the ceiling .ras fls 4,000. The
actual amount was calculated on the basis of requirement of
each school. Schools which received syraits' in 1964-65 were
given additional grants upto the ceilings indicated above,
if that was considered necessary.

iii) In 1966—67i the procedtire followed was the same
as in the preceding year. However, in this ease of 250—nonr—
.government schools, ‘'which existed in the Second Plan and
which started elective science’, grant was limited to Rs. 2,800
only. Instructions were also issued that in case of items
outside the rate contract list, final approval for purchase
of items should be sought from the Deputy Directors. The
schools were asked not to accept any sub—standeird article.
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iv) According to the Rate Contract List issued on

19»10.1965» rate contracts were laid down for the following
items

Student microscopes — two models (Rs. 720 &
Rs. 475)» spectrometer (Rs 550), analytical balances — two
models (Rs. 250 & Rs. 248), gas plant (R 2,590), Fortin's
barometer (Rs. 215) epidiascope (. 725)» telescope 208).
Specifications have been given in the case of each item.

5 Orissa

Ib information was received from the State Govern-
ment.

5*14 Pun.iab

i) Although the Union Ministry of Education allocated
funds in June or July of each financial year, the sanctions
from the State Government were received in the D.P.l.'s
office towards the end of the financial year. Thus the
sanction for 1964-65 was received, on 19*1 *1965» for 1965-66
on 27.1.1966 and for 1966-67 on 28.2.1967—

il) Standard lists of minimum science apparatus were
prepared by the D.P.l. separately for high and higher secondary
schools. Kie Controller of Stores, Punjab Government invited
tenders for the supply of the various items. The goods offered
by the firms were inspected and approved by a Special Purchase
Committee appointed by the Government. Prices were approved and
a copy of the rate contract was supplied to all schools. Purchases
for government schools were mainly arranged throvigh the Education
Depsirtment. In the case of non—government schools, purchases in
the first year were made through the Department but in the
subsequent years the schools were asked to deal with the approved
firms direct. In the case of articles nut covered by the rate
contract, the schools were authorized to make purchases in
accordance with the normal riiles. Schools were ask”™ not to
piirchase costly items like fiia projectors, r~idiascopes, tape—
recorders etc. All purchases in government and non—gcvemment
schools had to be completed by the end of the financieil year.

iii) In 1964-65, 58 government schools —ere given a
grant of Rs, 1,500 each. 80 higher secondary schools (40 govern-
ment and 40 non—government) received grants at the rate of
> 4»625 each.
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iv) In 19656, the grants in the case of high
varied fromRs. 1,000 to Rs. 4,000 while in the case of higher
secondary schools, grants upto Rs. 11,000 were sanctioned. In
1966-67 also, grants were paid at different rates.

5.15 Ra.iasthan

Information waB3 not received from the State Govern-
ment.

3*16 Uttar Pradesh

i) During the first year of the scheme, i.e. in 1964-65
a standard list of science equipment for high schools and Inter-
mediate colleges was circulated and the requirements for individval
institutions were assessed. Grants were sanctioned upto Rs. 20,000
in the case of Inteiaediate colleges and Rs. 6,000 in the case of
high schools. In the subsequent two years, grants were sanctioned
more or less on ad—hoc basis: Rs. 12,000 to Intermediate colleges
teaching physics, chemistry and biology, Rs. 8,000 to Intermediate
colleges teaching physics aud chemistry and Rs 4,000 to high
schools teaching optional science. In all cases, institutions were
selected on the recommendations of the District Inspectors of
Schools.

schools

i) In most cases, grants were relased towards the

close of the financial year. Ihe grantee institutions are
required to credit the grants into a separate Saving Bank account.
Ihe Pass Book for the accovint is deposited with the District
Inspectors of Schools and funds are authorised to be drawn from
the Pass Book only when the payments for purchases have to be made.
Grantee institutions are reqgiaired to furnish utilization certi-
ficates by the end of June following the year in which the grants
are released. A large number of utdllsatior® c—<Yt ficates are,

however, still due even from those institutions which received grants

in 1964-65.
3.17 West Bengal

i) Ihe Government of West Bengal has constituted a

board consisting of the D.P.l. and three other senior officials
of the Education Department to select schools for financial
assistance under the scheme.

ii) Grants are sanctioned on a uniform bsisis at the
following rates:



*A* Higher Secondary Schools (Class XI®

1. With physics, chemistryand biology Rs.12,000
2. With physics and chemistry Rs 8,000
3. Vfith general science Rs, 2,000

'‘B' High Schools (Class

1. Withelective science fis 4,000
2. Withgeneral science fis 2,000

The grant of s 12,000 or rs 8,000 is sanctioned to
a class Xl school which has been upgraded with science course
and was imparting science education at' the end of Second
Plan.

The grantee institutions are advised to purchase articles
of good quality for strengthening the science laboratory and
replenishing the stock of articles according to their require-
ments. A copy of the list of equipment, as prepared by the
Committee on Plan Projects, Government of India, is supplied
to each school for guidance. The schools are also required to
complete the purchase within a month frcan the date of receipt
of the grant. In actual practice, the schools take a much
longer time to utilise the grants.

iv) The State Government’s sanction for release of funds
under the scheme is received in the Directorate usually towards
the end of the financial year. In turn, the Directorate draws
the entire grant before the close of the financial year and
distributes it to the schools by the end of June, in the next
financial year.

Science Education Units/Inatitutes — training
and other programmes

3.18 Andhra Pradesh

i) The Science Unit was set up in the State in
November, 1964* Besides the Director, the staff now consists
of 5 lecturers (I has since left), a librarian and clerical and
class IV staff. The Unit's office is located in rented
premises. Accommodation has been secured in the Methodist
School to house the library and to conduct the 10—weok training
coiirses. lhe laboratories and the workshop of the school
are also available to the Té&iit for use by the trainees.



This arrangement is likely to be discontinued as the school
authorities have expressed their inability to provide this
facility any more owing to their om expanding needs. For
administrative purpose,, the Unit is vinder the Directoi> of
Hi~er Education, Andhra Pradeoh.

ii) The Oanania University has afreed to run the 9—month
condensed course for the Science Unit. Trainees completing
this coxorse are awarded a post—graduate diploma and are eligible
for the salary scale for M.Sc. teachers in higher secondciry
schools. lhe first course commenced in November, 1964 and the
second in July, 1965* The third course was st&rted in January,
1967* Each batch consists of about 50 trainees. Every trainee”
has to take two subjects. At present, courses are organised
only in physical sciences. Each course costs about ite 1.6 lakh "
which includes salaries of substitute teachers.

i) Wie Science Education Unit organises 10—week training
coxrrses for B.Sc. teachers. The course consists of lectures ,
discussions and practical work. In addition, the Unit organises
about 40 extension lectures in physics, chemistry, botany and
zoology by the—staff of the Osmania University. These lectures
deal with latest development in the respective subject areas.

Ihe trainees are also given workshop practice, training in
handling audio—visixal aids etc. Two courses wgre organised in
1964-65 and three in 1965-66. OJIing to late receipt of

financial sanction only two courses could be organised in 1966-67*
30 teachers are admitted to each course.

iv) The Science Unit has evolved a draft syllabus
for classes VIII to X. It has prepared a kit for teaching
chemistry in class VIIlI. The Unit has also helped the Education

Directorate in canpiling lists of science equipments ai.i of
library books. The Unit io nw titjaged on preparation of guD.de—
books for teaching science in classes VI & VII. The Unit
\irgently needs permament acconimodation ”or its laboratories,
workshop, library, lecture rooms and a hostel. The Unit also
needs additional staff for training courses and for follow—up
work.

V) In euJdition to the 9—month and I0—week courses
organised respectively by the Osmania University and the State
Science Education Unit, the State Government is running with
the assistance of the American Peace Corps Volunteers 10—da®
courses for science teachers. Ilhese courses are organised in
7 training centres at a cost of Rs. 23,00C per annum per centre.
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About 15 teachers attend one course. The course consists of
lectiares on basic scientific principles and methods of teaching,
but the major emphasis is on the imparting of skills to
trainees so that they could improvise simple items of equipment.
Every trainee learns the use of hand tools and is expected to
improvise 11 pieces of apparatus during the period of training.
Training is also provided in the organisation of the science
clubs in schools. At the end of the course, each trainee is
presented with a copy of the UNESCO Source Book on the Teachdng
of Science and a set of hand tools costing Rs. 50. The Peace
Corps volunteers are sending a newsletter to all past trainees.
The Newsletter contains useful material on improvisation of new
apparatus etc.

3*19  Assam

No information was received from the State Government.
3;,20. Bihax— No information was received from the State Govern-
ment.

3.21 Gu.iarat

i) Science Education Unit was set up in 1965" 6. The
staff of the Unit consists of a Director (Class | officer), two
Technical Assistants (class Il officers), one junior clei*k,

one Steno—typist and one peon. The Unit organised 3 courses,
each of 8 weeks' duration, both during 1965-66 and during
1966-67* S1 find 57 gra>—duate science teachers attended these
courses.

ii) Other activities of the Unit were:

a) Preparation of teachers' hand-book in science for
standards | to |1l (under preparation).

b) Preparation of teachers' hand—book in mathematics
for standards™ to IlIl (manuscript is ready).

c) Preparation of syllabi in mathematics and science
for standards | to Ill. (The syllabi haye been
approved by the State Government and will be intro-
duced from June, 1967)*

d) Preparation of standard list of equipment for
teaching science in primary schools.

A proposal to prepare text—books is under consideiation.
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3.22 Haryana

The Institute of Science Education has not been eet up
in this State. The State Government, has, however, eaiabllohed
a Science Education Unit whic'.i con;ii kC 0sd . Teclmical
Officer, one steno—typist, one clerk and one peon. lhe Science
Education IMt is now under a Director, who is also in char‘?e
of the State Bureau of Educational and /ocational Guidance and
the State Evaluatibn Unit. The three Units are hoiised in a
rented building. Ihe Haryana Government proposes to start
the 9Hnonth condensed course and also short—term courses for
the science teachers of high and higher secondary schools
during 1967-68 immediately on the reopening of the colleges
after the summer vacation, i.e. from July, 1967*

3.23 Jammu & Kn.shmir

oo .m0
No information was received from the State Govern-
ment.

3.24 Kerala

i) The State Institute of Science Education was esta-
blished in October 1964 as a wing of the State Institute of
Education. The staff appointed for the Institute of Science
Education consists of three Science Instructors, one Junior
Science Consialtant, three Research Assistants, clerical and
class IV staff. The institute is housed in rented premises.

ii) In—service training courses were planned for scienue
teachers: (a) to equip them to teach science as an integrated
subject, (b) to give them sufficient practice in the use of
tools and in the improvisation of apparatus, and (C) & keep them
abreast of the modern developments in Swil«nce and new approaches
to science teaching. The duration of each course is 28 days.
Special training in the use of audio—vlsxial aids is also given
to enable the teachers to handle audio—visml equipments. The
duration of the coiurse is 10 days. The number of trainees,
year—wise is given below.

Sumber of teachers who participated in the
Inaervloe training course for 28 days

1964-65 427
1965-66 552

1966—67 254
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~MUinbe™ of teachers wip p—ijticipated in
the audio—-visml training oomrBe

19665—66 81
1966—-67 28

ill) The Science Institute orgarixses every year a
workshop of five weeks’ duration for the production of supple-
mentary reading material in science in the Malayalan language.
25 books were prepared and pri.nted in 1964-65- During 1965—66,
nineteen more books were prepared, out of which 4 books maae
printed during the year itself. The remaining 15 books were
printed in 1966-67* A set of another 10 books prepared in 1966-67
will be printed in 1967-68. 1,500 copies of each of the books
have been printed as a trial edition and distributed to all high
schools and training schools in the State. After ascertaining
the reactions of the students and teachers, more copies of these
books will be printed aid sold to school libraries and to students.

iv) The Institute has prepared 3 guide for the teachers
of science in teacher training scnoole. The Institute is also
preparing a new syllabus for use in schools in the State.

V) The Institute has furnished detailed specifications
of science equipment to the Government Instruments Workshop, which
has undertaken to manufacture 35 items of equipment.

3.25 Madhya Pradesh

i) The State Institute of Science Education was set up
in October, 1966. The Institute is located in a large and newly
constructed school building. Prom July this j—ear, a Demonstration
Higher Secondary School (classes VI-XI) will also start
fvinctioning in the building. The Science Education Institute
will then have facilities for trying out its ideas concerning
the teaching of science in the middle ai.d secondary fiections of
the school. The Audio-visual Upxi.t of the State, which is also
located in the school building, will be a great hei™ to the
Institute in its training prograaure.. lhe staff of/jnstitute “the
consists of one Director, a Viet;—Principal, six Assistant Pro-
fessors, a Workshop Superintendent, ail Office SuperinteruJont,
clerical staff, laboratory "taff otc. The InENitute proposes to
undertake the following acti—'rLtes; training couxses, ctirriculuo
research and publications, supply of science equipoent to school
laboratories and extension woiic with schools.
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i) Under the Crash Progranme, the State organised in
1964-65 and 1965-66, 9—wonth condensed courses Tor existing
B.Sc. teachers in the Motilal Vigyan Kahavldyalaya, Bhopal. The
syllabus for the course is approved by the Vikram University
which awards a p o s t — c uw w oav,ov.ijral .
Each year a batch of 30 teachers is selected. The tra.inecs are
required to take two sub.iects for their r'ourse toid the combinatici—n
offered are; (i) physics and chemistry, ~ii) physics and iNatheraatios,
(ifi) chemistry and zoology, (iv) chemistry and botany and
(v) zoology aiid botany. In addition, 10-wotk coursed were
organised in 1964-65 (two batches) and in 1965-66 (GTO batches).
These courses consist of content, methodology of teaching and
"Toi”shop practice and there axo 25 to 30 teachers in each batch.
Following its establisnment, the State Institute of Science
Education has taken over the responsibilitysor running both
types of courses. The Institute organised in 1966-67 one 9-uor.th
condensed course and 2 ten—week courses. The Institute has no
hostel for its trainees. The Institute has started equippinr its
owmn laboratories in the new bvdlding. It has a snail library.
It has also recently set up a workshop, which is used for traima(™;
teachers in improvising and maintenance of science eqiiipment.
In addition, the Institute has started a repair service. Schools
have been advised to send their damaged appf£j.atuo to the workshop.

3.26 Madras

Ho information was received from the State Govern-
ment.

3*27 Mahar™ashtra

i) The State Unit of Science Education was set up in
June, 1965 and consists of a Director (Class | officer) iwo
Technical Assistants (Claas Il officers;, two joiiior oxerks and

one peon. The Unit ;is a part of the State Directorate of Educa—3r\.
At present, the Unit is housed at Poona 'n the bwilding of the
Government Training College for women primory teachers. The Unit
has no laboratories, library or lecture rooms of its own. It is
assisting the Director of Education in the administration ot' tho
Crash Programme and schemes of Science Talent Search, Srmmmer
Institutes, Vigyan Mandire and Science Clubs and Flairs. The Unit
has also rendered assistance in the preparation of rev, sjllabi

in mathematics and science in primary schools, preparation of listj
of apparatus and equipment for different types of sducaticral
institutions, surveys of science teaching etc. Proposals for
setting up a State Institute of Science Education have not
materialised so far and, therefore, the training pr3f£rajiress ana
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other important activitiee relating: to curriculm, text-
books etc. have not received sufficient attentionr

i) The State Government is keen on organising nine—
moth condensed course in subject content for existing B.Sc.
teachers so as to upgrade thoir knowledge in science subjects.
Unfortunately, it has not oeen pussible so far to persuade the
laiiversities in the State to ran Fuch courses;.

iii) The State authorities are of the view tnat while
shart coijrses are necessary for B.Sc. teachers, as provided
in the centrally sporiscred scheme, 1n the ciruunstances now
obtaining in the State, it is also necessary to orbasse
suitable courses for the under—graduate science teachers. No
training coiorse could be organised in 194-65» under the
Crash Programme. In 1965-66, 5 trai.r*ing courses of I0—week
duration were arranged for gi—adxiate science teachers, one each
in Bombay, Poona, Aurangabad, Jalgaon and Kfilhipur. Thse
coiarses were run by the authorities of local colleges, who were
paid on an average a sum of about fia 17*000 per course. This
amount included stipends to tjrainees, which were paid at
rates varying from b 45 to Rs 100 por Tionth. In all about
126 teachers attended the five coursesr “—nerally sperJcing,
managemeniBof schools are unvdlling 'ac depute teachers for
training dviring the period whtai the achcola are open becauflfe they
are unable to arrange for sub:3titute teachers. bo training coi;rse
for graduate science teachers: could be arranged in 1966—67—
Courses for undei“gradnjate scicace tecchers cculd not b? organised
from the funds provided under the Crash Progranae. ‘'Hie State Unit of
Science Education, therefore, persuaded 4 zilla parishads to
provide the necessary fiinds. “hus in '966—67» abo’t 200 ™er—
gradmte science teachers vere xrainod ir; courses whose duration
varied from one to three weeks."

3.28 Mysore

i) The State Institute of Science Ed”catior. is Irjcated
in a rented buildinj at Bengalore. The staff consists of one
director, one lectxurer, one stenDgiP.pher, cue typiot and one peon.

ii) No training course was oxii)i.sed in 1964-65.
nine—month training course foi; 20 3.Sc. teachers Vas oi.ranged
in 1965-66 in the Cuntral College, BangclLore, wi th bhe aoproval
of the Bangalore University. A similar course has been arranged
in 1966-67 for the second batch of 21 science teachers in physics,
chemistry and biology. One siiort course of 'l0O—weeKS du—"atiou



-22-

was arranged during 1965-66 at the Regional College of Education,
Mysore and was attended by 11 teachers. In 1966-67, tvo such
coiirses were arranged, one each at the University Co'lletjc of

Education, Dher'Aar and the Nt* Collc"®, E™—ijalcre. Each
course ras attended by 15 teachers. The short courses have not
been popular because (a) the stipend of Rs trainee is ~»ca.

inadequate and (b) the® aanageneniQare ujwilling to depute teachers
since no substitute teachers are pro’/ided.

i) Seminars of primary schools teachers teaching science
in classes V, VI and VIl were conducted at the Taluk level in
all the 20 districts of the State. These seminars were of one
week's duration. Tlie syllabi for classes V, VI and VIl were
discussed and science experiments were arranged.

iv) The Institute proposes to carry out a survey to
study the position of science laboratories and teaching staff in
secondary schools. The questionnaire is ready end "11 be sent
to all schools shortly. Also the work relating to the preparation
of revised science syllabi for standards | to X is in progress.

3.29 Orissa

No information was received from the State Govern-
ment.
5.30 Pun.iab

i) The Science Education Unit was set up in 1964-65.
The staff consisted of one director, two senior lectiurers, one
stenographer and one clerk. The Unit has, however, ceased to
exist after the reorgiuiisation of the State in 1966-67.

i) In 1965-66, nine—month condensed coiarses were organised
for science teacher”™n chemistry and biology at the Government
College, Chandigarh and in physics at th Punjab Univer-3ity.
27 teachers attended the courses. Ab regards snort term 10—-week
courses, only one course was orgardsed in 1965—66. 30 teachcrc.
were selected, but only 13 attended. Tliis was mainly due to the
difficulty of finding substitute teachers.

3.51 Rai,—8faan
i) The State Institute of Science Education vias establishtd

in Udaipur, in October, 1965, with a director, two uechnical
assistants and office staff. In 1966-67, the staff consisted
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of a director, an assistant director, four technical lectxirers,

three research assistants, a librarian and office staff.

The Institute has at present rented acconanodation consisting

of a large hall and four small back rooms. In addition, the
University of Udaipur has placed at the disposal of the Institute,
the first floor of a university hostel. The library and laboratories
of the institute are accommodated in the hall.

i) In 1965-66, the Institute arranged a 12—day
seminar to train 50 senior teachers in science and mathematics
for conducilng summer schools for middle school teachers during
the summer of 1966. The progruoQe consisted of lectures and
laboratory work. The summer schools of 6—weeks' duration were
held at 11 different places in the State, with an average parti-
cipation of 50 teachers in each sianmer school. 'Rie Institute
planned complete lesson notes which were made available to all
resource personal.

iil) The Institute also organised, in October, 1966, an
Advanced Post—degree Diploma Course in Physics to meet the shortage
of teachers in that subject. The duration of the course was
ten—moi*ths. Trainees who pass the course successfully are
eligible for teaching physics in class XlI. They are also entitled
to the senior scale of pay. Active support of the University of
Udaipur was soiight in organising the course.

iv) The Science Institute has taken up reorientrtion
coxarses in elementary science with —"ainees in two primary
teachers training schools. Every week, one lectiire is given
dealing with topics such as: living things, the earth, atoms and
molecj~es, notion, energy in waves and space. About 150 trainees
are t~ing advantage of the course.

V) A three—week refresher course was arranged for 26
science lecturers of the primary teachers training schools. New
approaches in science and mathematics were discussed. Provision
was also made for laboratory work.

vi)— 16 participants xmder the Advanced Post—Degree
Diploma Course in Physics also attended an eight—day workshop
devoted to analytical and critical exauination of sone of the
precision instruments leading to a deeper insight into their
mechanism.
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vil) The Institute has evolved a draft syllnbus in
general aoience for claaaes | to V. The preparation of pyllabne
in nathematics is also in progress. Teacheramguidec are
vinder preparation.

vilii) The Institute has set up a Science Study Circle
which arranges popiilar lectures, demonstrations, film abort,
etc.

ix) Ihe Institute brings out a monthly bulletin C3(.ling
with school science.

X) ?he Institute has set'up a servicing station wd*h
renders free servicing and repairing of defecjivC— inst—nruents
rcJceivedfrom schools. About 30 instruments were received fmir
two schools. These were repaired and retiirned to the insti-
tutions.

3*52 Uttar Pradesh

i) 'Hie State Institute of Science Education is located
at Allahabad. The st'iff consists of a director, three
professors, one steno”apher and tMo peons. The Inrtitute has
at its disposal fotur large rooms in the building of the State
Institute of SJucation. In addition, it shai‘es with S.I.E.

a lecture theatre, a hall and ample hostel accommodation.

il) As M.Sc. teachcrs are in short supply, ohe State
Goveimment has, on its own, started ten 9—month condensed
courses in different universities and colleges in various science
subjects.for the benefit of existing B.Sc. tcanhers. From the
funds made available to the State Government under the Cjash
Programme, two more condensed courses have been started in
the Gorldi—-hpur University. Teachers passui®™ o=t of —these courses
are entitled to salary scales admissible to M.Sc. teachers.

iii) B.S3. teachers are also in short supply, particularly
in the rural areas. The Stcite authorities have organdsad
10—week coiirses for B.Sc. teachers worl:ing ir. hi*h schools
in order to improve their competence. Hitherto, three courses
were organised in the Government Constructive lrainng Collegu,
Lucknow and the Government Central Padagogical Institute,
Allahabad. But from June, 196?7* it is proposed to orga’ase
the courses in the State Institute of Science Education. Tliere
is reluctance on the part of teachers to join the courses becaiisc
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they do not stand to benefit monetarily from attendance at
such cotirse. Also the managements 'are unwilling to relieve
teachers, because they find it difficult to carry on work in
the absence of the science teachers.

iv) The Institute of Science Education hac ai'ranghjd

two short courses for biology teachers to enable them to teach
the revised high school syllabus more effectively. In colla-
boration with S.1.E., the Science Institute has also conducted
a week—end course for 26 teachers of mathcanatics drawn from
junior high schools. Ite staff of the Science Institute has
actively participated in the preparation of departnental text-
books in mathematics for classes VI and VII, helped in the
revision of science syllabi for the high school and Inter-
mediate classes, prepared inventories of science apparatus
and equipment for teaching of science subjects at the high
school and Inter—mediate levels and compiled lists of suitable
science books and magazines for primary and middle schools
pupils. A few brochures have been brought out by the Science
Institute. While it has not been possible for the Institute
to set up its laboratories or a workshop, a good library has
been sot up.

3»55 West Bengal

i) Kie State Institute of Science Education h”
set up in collaboration with the University, of Burdwan in the
campus of the University. The Institute has an independent
Board of (Jovermors with the Education Jiiniater, .\West Bengal
as President, Vice—Chancellor of Burdw” University as
Vice—Pres ident and eminent science professors and principals
of training colleges as members of the Board. Penc3ing
construction of its buildings, the Institute has rented from
the Burdwan University a building known as ’Dilnram’ which
houses the library, the reading room and the demonstration
gallery. The Institute has also ranted fome rooms on the
ground floor of the 'Mahtab Manzil’, wrhere the Institute has
its offices, class—rooms, laboratories etc. The staff of the
Institute oonsists of one full-time reader, one full—timt
lecturer and four part—time lecturers in physics and one
full-time lecturer and six part—time iecturere in chemistry.
The part—time lecturers are drawn from the staff of the
University. In addition to the teaching staff, the Institute
eaaploys laboratory assistants, officj staff and class IV staff.

been



- 26-

li) !Rie Institute conducted in 1965—66 nine—month
condensed coursab in physics for 29 science teachers and in
chemistry for 27 science teachers. In 1966—67, the nurber of
teachers in the t™N> courses were 29 26 respectively.

The course in physics is conducted in the Institute’s premises
in Mahtab Manzil, whereas the course In chemistry is conducted
in the Chemistry Departmert of the Uiu ersity. The teachers
admitted to the course are draim from all districts of the
State. On successful canpletLon of the coursev they are entitled
to the grade admissible to B.Sc. (ifons.) teachers.

iii) The Institute has decided to set up an experi-
mental school which will house model laboratoriesin all science
subjects, a workshop, science musejm and a library. The
idea is to develop a kind of science education centre to which
students and teachers from neighbotirin®; schools can be brought
from time to time. The building of the experimental school is
under construction.

iv) "nie Institute would shortly undertake publication
of general literature on scientific topics. It was also proposed
to select about 20 schools for intensive work so that the new
ideas developed in the Institute bould be tested in actual
class—rocm conditions. It is' also proposed to build up a
circulating library for science teachers.

4. Suggeations and Beconmendations
Supply of Science Teachersi

4,1 It has been explained in Chapter Il of this Report
that the Genei” aim of the Crg,eh Prc™roinme Is to
strengthen science education in secondary schools, the
immediate objective being the improvement of teaching of
science in schoolE established upto the end of the Second
Plan. Since the standard of instruction cannob be
improved unless the schools are staffed with qualified

and trained teachers, the Crash Programme enjoins upon

the State Governments to ensure the appointment of
properly qualified science teachers in schools covered
vinder the Programme. Although the Evaluation Team is

not directly concerned with this aspcct, a few observations
have been made here in view of the importance of the subjocc.
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4.2 Dxiring the course of its visits to different
Statss, the Team was informed tiniat science teachers of
the requisite qualifications were not forthcoming in
sufficient numbers to serve in schools. The shortage ie
most acutely experienced in tiae case of B.gc. (Hon” or
M.Sc, teachers required to xeach in hi”~er secondrr:r
schools and in the Intermediate Colltges of In
regard to the supply of B.Sc. teachers for teaching in
high schools, the position ap—ears to be comparatively
easy in the southern States and in West Bengal, But in
the other States the schools in rural areas are finding
it pprticularly difficult to obtain ser/iceo of qu-ilified
B,Sc. teachers.

4.3 The Team is of the opir*ion that for many years to
come, teachers with B.Sc. (Hons) or K.Sc. qualifications
will not be available in sufficient numbers for
employment in higher secondary schoolc and in Inte'rmediate
Colleges. It will, therefore, be necessary to make
long—term arrangements for the 9-"onth condensed covirse—.
as envisaged under the Crash Progranme. The need ior
such course will further xncrease if the Stata Goverr.mcnts
decide to make higher secondary classes (classes VJ

and XI1) part of the school system as reoomoiended ly

the Eothari Commission,

4.4 In the States which are experiencing shortage
of graduate science teachers, the problem can be solved
in the long run by incroasxng facilities for science
courses In colleges alJid universities. The supply cf
science teachers co\ild also be augmented by increacinr;
the number of 4-year contont—cum-—pedagogy courses of
the type now provided in the Regional Colleges of
Education established by the National Council of
Educational Kesearch and Training» , These long— term
measures will take time "o fractify. i"icanwiiile, some
steps have to be taken to increa&e 'tiie supply of

B.Sc. teachers in the immeiiate fuxxir.e. The States
have iIn some cases, offered monetary incentives in tlie
shape of advance incronents to attract moi e ecieace
graduates to the teaching profession. In some States,
the age of superannuation of scien(!« tcachers has
been raised. These measures may have h<?lped in easing
the situation to some extent, but since the shortage
continues, the whole question nefede very careful
consl(”er° tion at the hands of the State G—cvemmer ts.
Both long>—term and short—term measures should

devised to atigment supply in acccrdance with the needs

of"the States. One aspect of thig question whicA wa&
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Tbrought to the notice of the Team during its visit to
F'l.har®.shtra is the need for organising suitable trr*ininf
covirsGS for under—graduate teachers teaching science
subjects in the secondary classes.

9-m9Ini;l;,,,.Spnd.gr™.a(™,Poujg.$

4.5 The Crash Programme provides for the organisation

of the 9-month condensed course tc meet the deficiency of
post—graduate teachers in higher secondary schools. This
deficiency, as stated earlier, is likely to last for a

long time and for States which have adopted the higher
secondary pattern, there is no other way out of the difficulty
but to organise tlae special condensed course to eqviip the
present graduate science teachers for teaching in the higher
secondary classes. This idea was explored even .before the
institution of the Crash Programme. The Governments of Punjab,
West Bengal and Uttar Pradesh had, on their own, organised
condensed covurses with the cooperation of the universities
and colleges iIn tneir areas, rfith the funds provided \xnder
the Crash Programme, the G-overnments of Andhra Pradesh,
Madhya Pradesh, Mysore, Rajasthan, West Bengal and Uttar
Pradesh are running the condensed course and althoiigh the
arrangements are from ideal, 'the course has met a felt demand
and is, iIn' the opinion of the Team, working on the whole
satisfactorily. The Government of Maharashtra is keen on
starting the course but it has not been able io far to
persuade any university in the State to undertake the
responsibility. There have been some difficulties in

Punjab, but following the reorganisation of the State, both
Punjab 7jid Haryana are anxious to restart the course

on a more sound and permanent basis. Kerala and Gujarat

do not have the higher secondary pattern and, therefore, do
not have need for the condensed course at present. As stated
earlier, if the recommendations of the Kothari Commission

in regnrd to higher secondary educ'>.tion is accepted, it will
be necessary for other States as well to organise a similar
course.

4.6 It was suggested in the Crash Programme that the
condensed course should be organised in the science
faculties of universities or in post—graduate colleges.

The advantages are obvious. Apart from the library and
laboratory facilities available in the universities, it
will be possible to obtain the services of qualified staff
to conduct the condensed course in the universities or in
post—graduate institutions* In actual practice, the States
have made different arran™ements according to their

own convenience. The condensed course in Andiira Pradesh,



U.F. and Mysore is organised in the Osmtuaia, Gorakhpur

and Bangalore Universities respectively and the Institutes
of Science Education in these States have no direct
responsibility in the matter. In West Ben™al, the State
Institute of Science Education and the Burdwan University
jointly share the responsihility for running the course.

The West Benj,—al Institute proposes to set up its own
laboratories, but will still continue to obtain the serviceB
of some of the university teachers on a part—time basis.

In Rajastnan, although the responsibility for running the
9—month advanced course in physics rests primarily with the
State Institute of Science Education, the Udaipur University
iIs rendering all assistance sought from it. Only iIn

Madhya Pradesh., the State Institute of Science Education is
organising the condensed course entirely on its own. In all
cases, the universities lay down the syllabi for the course,
conduct the final examinption end pward the diploma to the
successful trainees. The Team is of the view that the
different arrangements should be given a fair tripJL. The
Team i1s not in favour of insisting on any uniformity in this
matter, but desires to emphasise the need for a close

cooperation between the universities and the Institutes of
Science Education in this field. Where a university has taken

the responsibilitj™ for running the course, the Institute may
be asked to armnfre special lectures for trainees on the
organisation of school laboratories and the new approach to
the teachi”™ of science in schools so that while learning
their special subject in depth, the trainees may also be
helped to understand how the new ideas can be taken to the
class room. In case, where the Institute is organising the
course, i1t will always be desirable to request university
teachers to lecture on those branches of the subject in which
they have specialised knowledge. Also, where the Institute
may have set up its laboratories, it may still be necessary
to make arrangements with the university for such practical
work for which the Institute’s laboratories may not hava
adequate facilities. Also the facilities of the university
library should be available to the trainees and to the staf?.
of the Institute. The team is also of the view that the
trainees should be given full opportunities to partake tn
the intellectual and social life of the university”

4«7 As the intention of the condensed course is to provide
subject competency to a science teacher to handle the highest
class in a higher secondary school, it is suggested that the
training in this course shoiild be restricted to one subject
only aa is done for post—graduate courses. IDie scope and
depth of the course should be such thpt it will provide
training at the B.Sc.(Hons) level in one major subject of
Science. As the course is meant for teachers, the new



methodolo” of teaching science should also be prosenced in
this course by using the new curriculum materials which have
boen developed in some of the advanced countrier. The materi”®
that are being used In Summer Institutes conducted by NCSBT
UGC and the U.S. AID can be used with profit. The duration of
the course may be retained at 9 months for such ireachers who
would t'lko this course at one stretch. However, the
possibility 'f conducting this full course— in three sequentiax
periods of throe months each during the summer vacations ngyr
also be explored.

4.8 It has been r.tated in an earlier paragraph that the
response to the 9-—month condensed course has been fairly

satisfactory although the n—-umbors trained are small compared
to the needs. The number of graduate science teachers who
have taken advantage of this course in different States is
given in Appendix 1V. In all the States (except in Punjab),
trainees who r\ro successful at the examination held at the
end of the course, are eligible for the scale of pay
admissible to post—graduate teachers. The Team hopes that
the Punjab Government will also fall in line and make the
condensed course more attractive for the science teachers in
that State. The Team has a few other suggestions to offer ir.
txiis regard. In the first place, the stipend of Rs.30/— p.m.
provided under the Crash Programme for trainees in the
condensed course is too low and should be raised immediately
to about Rs.100/— p.m. in view of the rising cost of living.
Secondly, the trainees should be provided suitable hostel
accommodation. Lastly, the Team suggests that merit should
be the orly consideration in selecting the trainees. Normally
the trainees should be below the age of 40 years. Preference
should be given to candidates who have kept up interest in.
their subject and he.ve shown a marked aptitutde for teaching.
It is suggested that before admission to the course, all
candidates should be interviewed by a small committee
consisting of the representatives of the Directorate of
®ducation, the State Institute of Science ‘ducation and tli3
university conducting the course. Thia will ensure tne
entry of only such candidates who can profit from this
advVjicecl level course and will thus result in maximum
utilise+ion of the limited resources available for this
programme.

4.9 Short in—service courses

The Crash Programme provides for a short—inservicc
course of 10 weeks' duration for graduate science teachers
The main objectives of the course are; (a) acquainting the
teacher with the new developments in his subject, (b)bringing
his ideas uptodate on subjects wiiich he is teaching, (c)
introducing him to new techniques of teaching science, and
(d) helping him to organise properly the practical work
in uhe school laboratory. Stress is to be laid on thhe
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maintenance and repairs of laboratory equipment and on

the improvisation of sinple equipront cut of loc'illy
available material. West Bengal and Rajasthan hr.v© not
organised this refresher co-irse so far, while K rala

has done a good job by training over 1.000 teachers over

a period of three yearsc In other States the number of
teachers who have taken advantage of this course is compara-
tively small (please, see Appendix V). The Testm was civen

to understand that the teachers are not keen on joining the
course because: (a) the stipend of Rs.30/— P»ni. sanctioned
under the programme is insufficient to meet the expenses of
lodging and boardyig, specially when compared with the daily
allowance of R*. ' *ypaid to each trainee in the Summer
Institutes for secondary school sclonco teachers organised by
the U.G.Cj, (b) there is no monetary benefit to be derived
from attending the course, and (c) there is, at present, no
requirement of undergoing an in—eervice training to earn
normal annual increments or to cross the efficiency bars.

The managements of schools, specia'id.y in the rural areas,

are reluctant to relieve teachers because there is no
arrangement to carry on the terching work in classes while
the science teacher is away to attend'the refresher course.
In view of the rapid in scientific knowledge, the team
at+aches great importance to a continuous insorvice as a
means of introducing better teaching practices and su”ests
that every science teacher should be given a refresher course,
at least once in five years. After carefully considering

tho difficulties experienced in organising the course, the
Tonin mf*kes the followinf sugg—"stiorisj

a) The duration of the course shoxild be from six to
eight weeks and not ten weeks as 3Ug;gested in the Crash
Programme”™ Suggestions for the syllabus are given in a
subsequent paragraph.,

b) The course may be taker, either (i) in one stretch
during the long summei holidays,” or (ii) in two or three
years in periods of train— ing varying from two to three weciks
at a time, or (iii) in the caaa of local teachersin the form
of a week—end course continued thro'ughout’ one fullschool
session”®

c) The stipend for the tr-iining period ‘oe increased
from RR30 to about Rs.I00/— p.m. In the case of local
trainees, suitable allowance may be givwn to coverthe cost
of transport and IN\xnch.

d) On the completion of tne course., the trainees snould
be given a test. Tiicse qiialjfyii:® in the test mjy be feivoi ¢
cash award or one advance increaent ir salarj’



e) The teachers whc make good grades in this course
should be given preference for admission to the 9-nonth
condensed course.

Reference has "been made errlier in this report
to the 10—~day cou—se organised by the Andhra Pradesh
Govemmiojit with the assistance of the Peace Corps
Volunteers. THhis intensive couié&e lay.i emphasis on
inpartinf?— workshop skills to science teachers so that they
may not only be in a position o mnintain and repair their
laboratory equipment, but should also be eble to improvise
simple apparatus with the help of liand tools. The team is
of the view that all State Institutes of Science Education
should organise courses of this nature lasting from 10 to 15
days. Suggestions for a syllabus of this course are given in
a subsequent paragraph.

4.10 In the earlier paragraph, the various ways in which the
inservice short—term courses could be organised have alraa.dy
been described.

These short—term courses should attempt (i) the up-dating
of the content of the science teacher at the graduate level;
(ii) extensive laboratory practice in new experiments and
demonstrations which can be used in the school coiurses; and
(1i1) introducing some manual eind manipulative skills to
enable him to maintain and repair laboratory equipment and
improvise new apparatus.

To achieve the above objectives, some selected key-—
topics from physical sciences or biological sciences should be
selected and tau™ht to the teachers. The topics should be
such that they would have a ;—-lace in the school syllabus also—
The laboratory work should mostly include the new ex—oeririeuts
included in the F.S..3.C., CHET: Study. B.S.C.S., I|®uffxel.d air.
those developed by Department of 3cieno, education, NCERT and
its Study G-roups. The emphasis in the course should be on
developing good demonstration techriques and suporviaing pupi.';*"
individual laboratory work. The Workshop practice course
should include tr'*ining in carpentary, sheet metal work,
soldering and simple glass—blowiag,

4*11 The above workshop course can also be used for impartin™»

a short two—week course referred to in paragraph 4-9 above,

for improvisation and repair of laboratory equipment 6" a lj.xX*gE
number of science teachers r.nd laboratory assistants wherever
they are available. The MBSCO Source Book for Sdencc T™ach™r
can be used as a useful reference material for xnis course.
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Cgur™ .. for undeav/~raduate teachers

f 4«12 The Team has noted the r.nxiety of the Directoratee
of Education of soiae States for strer”~thening the teaching;*
of science at the middle stage (classes V/VI — VII/VIII),
They riphtly feel that if science continues to te taxight
indifferently at that stare by teachers who are not qurlified
to teach the subject, the chances of attaining; a reasonably
rood standard in the sub”iect in thf; secondary.classes will
be far from bright. The need for helping these
teachers to acquire a better uniorstandin”® of the
subject and to learn suitable techniques for imparting
instruction more effectively assumes greater importance
in view of the recommendation of the Kothari Commission
to teach science at this stage not as '‘general science*, ib
has been the practice so far, but as separate disciplines
viz. physics, chemistry and biology.~tc. As stated earlier,
owing to shortage of graduate science teachers, the teacning
of the subject even in the secondary classes is entrusted to
undergraduate teachers in some States like Maharashtra and
this position is not likely to change in the near future.
The Team, therefore, recommends that the State Institutes
of Science Education should— devise a sviitable course for
undergraduate teachers in their States. The Tea—, is also
of the opinion that this course should be of 9 months'
duration, which may be spread over three swuLmer vacations
and’ saoiild be open only to those who have studied elective
science at least upto the high school level* In view of the
large numbers of teachers involved, it will not be possible
for the State Institute of Scieiice Education to conduct the
course. Therefore, the course may be conducted at the
district or the regional level in a local training college

or in a higher secondary school. The Institute vill assist
in designing the course in all its details and also sirrange
short orientation course for trainers in charge of the course
at the district or the regional level. Suggestions regarding
the syllabus for the course are given in the following
t=aragraph.

4.15 The course for under—graduate science teachers should

hnve the major aims of (a) providing a deeper and up—to—date
understanding of science topics included in middle school
science courses, (b) skills of improvising simple apparatus
from local resources, and (c) the techniques of effective
practical demonstration. ?or achieving these objectives, the syllabus

Pk. The in each subject should be so developed that at least 60% of
the time would be devotedZby the panels jet up by tae NCERT

H materials prepared by the Department oxScience
Qopea Education for the middle schools can be used wiiii profit in

designing this course. Each te.iChor should develop compet.“ncy
in at least two s bjects of science, the sugi Ceted combin? tions
are; (1) physics & mathematics, and (2) biology & chemiatry.
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Other Menaures for Strenp;thenin|£; the
" aclonce

4,14. The team lias offered some suggestions on the

main training courses which may be conducted under

the Crash Programme. It mTS, however, be mentioned

here that it will be entirely for the State Directorate

of Education to take decision regarding the type of

courses and their duration in' relation to the needs in the
State. The Team recommends that the .State Institute of
Science liducation should bo encouraged to experiment with any
other type of course or courses which it laay consider
worthwhile. In this connection, the Team cocaiiends the efforts
of the State Institute of Science Education, Rajasthan which
has tried with success various new ideas in this field*

4.15 Although the main anphasis in' the Crash Programme was
on the supply of science eqg™uipmont and the organisation of the
training pixjgrammes, it was recognised that there were other
supporting activities which were equally important for
improving science education,— Accordingly, the State
Institutes of Science Education were also required to undei>
take other activities such as the reconstruction of the
science curriculum, the p'reparp.tion of text—books and other
instructional materials in science for students and guide-
books for teachers, the preparation of designs for laboratory
rooms and fumitvire, the laying down of specifications for
the laboratory eqaipment, etc. It is encouraging to find
that although the Institutes have not had enough time to
devote their attention to these activities, a small but
promising beginning has been mn.de in some directions. Most
of the Institutes have been involved in the revision of
science and mathematics curricula for Schools in their States®
They have also prepared standard lists of science equipment
and apparatus. The Inctitate in Kerala has already published
over 45 supplementary readers in science in Malyalam, whiJe
the Institutes in Madhya Pradesh and Rajasthan have starxed

a free repair service for laboratory equipment* The Institute
in U,P, has rendered much assistance to the Education
Directorate in the 34;ate in the preparation of text-—books

and teachers* hand-books, Qie Team recommends that in the
coming years the State Institutes of Science Education sho\iid
be strengthened to enable them™ to pay increasing attentior. to"
these activities, a lot of useful work is being done by

the DepartL—ent of Science iiducation, I"CERT and the State
Institutes can adapt, for use in their States, the syllabi,
text—books and other instructional materials prepcjred by the
Department, The Team— however, wishes to emphasise— thpt the
State Institutes should develop their own expertise by
involving in this work both university and school teaohers*
For exomple, while the designs for physics and onemistry
laboratories, suggested by the COPlI Team for higher scconiary
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BChools in Delhi, might be found useful for large BChools, tnc
State Institute of Science Education in Madiiya Pradesh will
find it worthwhile to evolve a suitable design for a single
combined scisnce laboratory for stiall higher secondary schools
in that State. Likewise,while the State Institutes of
Science Education oay taice steps to popularise booklets on
different scientific topics in Indian languages for young
boys and girls, brought out by the Goxxncil of Scientific &
Industrial Research and other organisations, they shoiild,

on their own, produce supplomentary reading mnterial in
regional langxiages either with the assistance of suitable
groups of teachers, as is being done in Ker?J.a or by entrusting’
the work to individual scientists, who may be interested

in wT*iting on science subjects for children ?md adolescents.

State Institutes of Science Education

4.16 Having discussed its training and other functions,

it will be approprip.te to offer some suggestions on the set up
of the State Institute of Sci:i*nce Education, To begin with,
the States were advised to set up only a Science Tinit with a
nucleus staff; (a) to conduct surveys concerning the position
of science education in the State, (b) to organise training
and other activities envisaged under the Crash Progrsuime, and
(c) to assist the Directorate of Edtwation in the purchase
and supply of laboratory equipment to schools. Obviously,

it vias not possible for the Science Unit to perform all these
functions with the small staff provided. Provision was,
therefore, made for the State to set up a full-fledred
Institute of Science Education from the commencement of the
Fourth Plan, While the staffing pattern continuos to be

on the 'Unit' level in Gujarat, Haryana, Maharashtrr., Mysore,
and Punjab, additional staff has been appointed in the States
of Andhra Pradesh, Kerala, MadKya Pradesh, Rajasthan, U.P.
and West Bengal. Only in Madxiya Pradash, Rajasthan and

West Bengal, it has been possible for the Science Institutes to
set up their own laboratories. Workshops have been set up in
the Institutes in Madhya Pradesh and Rajesthan only. All the
Institutes have set up libraries, but these need considerable
strengthening, .

4*17 Since the Institute is required to conduct short
inservice courses and discharge other functions envisaged in
th<d Crash Programme, it shoi™d be provided with pdequate
acconmodation md equipment for the staff,, the office, the
laboratories, the libr'~ry, lectvire and seminar rooms, the
workshop, the trainees’ hostels etc. It is idle to expect
the Institute to function effectively unless these —facilities
are given. The Crash Programme “~lso makes provision for
experimental school to be attr.ched to the Institute. The Teyji.
is, however, of the view that ethere is no immediate nee*! "or
the setting up/the experimental school. In f->ct, the
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Ins+i+ute should not confine its research activities to one
school, hut should select ten or twelve schools within a
mdlug of —bout ei,srht to ten miles, in which it can try out
its n*w ideas, new techniques, new teaching materials etc.
The Institute should also he provided with a ;)eep or a
station wa™on to reach the schools. While these basic
fncilities should be available in all Institutes, those
T—hich have assumed the responsibility for the 9-nionth
condensed course —-should have, in addition, more laboratory,
equipment to teach science su'bjeets at the appropriate level.

4.18 The Team suggests the following staffing pattern for all
Institutes; *

(i) 1. Director or Head of the Institute -
In Professor’'s scale 1
2. Deputy Director in Professor's scale
5. Readers. (I for each of thesubjects, 4
physics, chemistry, biology & mathematics)—
in aoader’'s Gcale

4. Lecturers.”2 each of the subjects)
5« Senior liesearch Assistants, (including 1
with knowledge of Statistics)
6, Laboratory Assistants
7» Laboratory Attendants
Workshop Staff
k) Workshop Supdt. in the scale of
Asstt. Engineer
b) Carpenters
c) Mechanic
d) Glass—Blower
e) Electrician
f) Workshop Attendant

9. Office Staff
a) Office fjupdt. dr Head Cle-rk
b) Stenogranher ,
c) U.D.C.
d)L.D.C.
e) Accountant
f) Daftary
g) Peons

—

>

D
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10.Librarian

(i) In the case of Institutes conducting the 9-—month
condensed courso, the following additional staff may te given:

1. Readers or Asstt,. Professors 4
2. Lecturers (two for eachsubject) 5
3. Laboratory Attendants 3
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(i1i) The followIlnf? suggestions ere offered in regard to the
recyuitment and trpininp of the —staff for the inetitutesf

.Persons with good rribjcct matter backfrround and
experience of either having attended or conducted
Sumner Institutes Prograir=iiies should be preferred for
manning the positions in the institutes, specially
at the level of Readers. 50 per cent of the staff
at the Lecturer level sliould be draxm from Post—graduate
School Science teachers or Science teacher educators.
The staff ghoiild be provided adequate opportunity to
attend programmes of Summer Institutes and other curriculum
development work being done in the Department of Science
Education, NCBRT. Persons taking up the—National Institute
of Education associateship course with science education as
specialisation which is proposed to be offered by the
National Institute of Education from this year, will be
eminently suitable for positions in the State Institutes
of Science Education.

(iv) To provide motivation to good teachers and

Principals of schools to come and work in the State
Institutes, it appears necessary to give then: some allcwancos
to compensate for the loss they have to suffer in surrenderinf£
the privileges of free accommodation etc. which are available
at present ih States to Principals of Schools and Colleges.

4.19 In the matter of the administration of the
Institutes, as already mentioned, different patterns have
emerged. West Bengal has set up a high—powered

autonomous body to run the State Institute of Science
Education™ In Kerala, the Institute is a part of xhe

State Institute of Education. In Haryana, the Scionce

T™nit is under the control Of a director who is also in
charge of the State Bureau of Educational nnd Vocational
Guidance and the State "Svaluatior Unit. In Maharashtra ?nd
I"ysore, the Science Units are. parts of the State Directorates
of Education. In Andhra Pradesh, the Institute of

Science Education is under the Director of Hif*her

Education, while the schools in the State are uncfor the
Director of Public Instruction, In lladhya Pradesh,
Rajasthan and U.P., the Institfas have separate

identity, although in the case of U.P., the Institute

is situated in the same building as the State Institute

of Education and shares with it hostel accomnodationj.
seminar and lecture rooms etc. Since the Institutes hfive
been in existence only for a short period, it is too

early to judge the efficacy of any particular administrative
arrangement. The Team is, however, of the opir*lon that

as the activities of an Institute grow both in number and
variety, it will be necess;ary to have a full-time director
with adequate financial and administrative authority to
discharge his responsibilities expediticusly. In iJarticul—-.r»



wherevcr necessary, the director should be given the
authority to get his publicption worir done through private
printing presses.

4-.20 The Teara makes the following othor suggestions
ccnceminf the St*e Institutes of Science Educatlon;—

(i) While the Institutes will help nnd advise the

Directorates of Education in all teciiiiical matters
conceminfr science and mathematics education, they sliould
not be saddled with any resr>onsibi!lity relatin/: to purchase
and distribution of science equipment to schools or of

any adsiinistrative work rcl'?tinfr to mYe scheme for

science talent search or the organisation of science
exhibitions and fairs etc. Later in this chapter, the
Team has recommended the setting up of a separate science
cell in the Directorates do- Education to deal with all

such matters.

(ii)The Team has given thought to the suggestion made
in the Crash Programme that the Institute of Science Education
should along with organisations like the State Bureau of
Educational and Vocational Guidance and the Evaluation
Unit, be Integrated with the State Institute of Education. I
Team is of the view that collaboration in the academic field
is more important than administrative integration. Also
while retaining tlrieir distinct identity, these organisations
can snare commou facilities like tiie library, lecture and
semineir rooms, hostels for trainees etc. They can also pool
their resources in the orgaziisation of refreslier coiirses.

Eie Institute of Science EduiSation needs, in particular, the
cooperation of the State Audio-visual and Evalxirtion Units-—.

(ii1) The State Institutes of Science Education
should also maintain intimate relations with the universities
in the State. The Team has already emphasised the need
for involving universities in the nine—month condensed
course and other short—term courses. The assistance of
the university teachers will also "e requireci for the
revision of the svllabi and preparation of text-—books and
goneml,reading mnterirls in science and mathematics. Tlie
Institute should also be closely associated with the
State Board of Secondtiry Education and the Team recomirends
that the Director of the Institute should be an ex—officio
member of the Board in his S+ato.

(iv) The team strongly feels that the Department of
Science Education, NCERT shovild maintain close contacts with
the State Institutes of Science Education. In many oases,
the Institutes are not aware of the activities of the
Dep<~rtment of Science Education. The Team is of the view taat
the Department of Science Education should provide effective
leadership in all aspects of science education at the schoc.
level. It may make avail, ble to all the Institutes coi-ies of
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syllabi, text-bookg, instructional materifils which it may

develop from time to tine. It,may also furnish details of
specifications of all prototypes of science apparatus,
prepared in the Central Science Workshop. It niey orfanise

re~™ar meetings and seminars for the directors and other
members of the staff of the Institutes to discuas mattors
of common interest. It may also hold short—term orientation
courses for the staff of the Institutes. Finally, it nay
publish a periodical new-letter to highlight the activities
of the Department and the Institutes and also arrange for
exchange of reports, publications etc,

Sml Purchase and Supply of science equipment

4.2t Ihe Teaxii is satisfied that the directive given in

the Crash Programme to restrict the assistance for the
supply of science equipment to schools wioicn were teaching
science upto the end of the Second Plan has been generald-y
observed. Prom its own obseirvations and also from the
information ~iven to it by the State officials, the Team

is also satisfied that a large majority of the secondary
schools functioning at the end of the Second Plan have

been covcred during the throe years in which the Crash
Proftramme has been in operation. The Tear, therefore,
recommends that the benefit of the Prograinme should now

be extended to schools, which stai'ted teaching science
sub.lects at the secondary level during the Thii'd Plan. As
a first step, the Team siiggests that surveys of the
requirements of these schobls should be taken in hand
immediately ?nd a phased pro™ramme of supplying equipment
to them during the 'Fourth Plan should be finalized. In this
connection, the Team wishes to record th—t the expectation
raised in the Crash Programme that all new schools would be
properly equipped has not been realised.

4.22 As indicated in an earlier chapter, all State
(rovemments have compiled standard lists of science
equipment and apparatus. The Team suggests that these
lists should contain only essential equipment needed for
demonstrB,tion and practical work by students and should

be strictly in accordance>ith the prescribed syllabus.
These shoiild be carefully reviewed every year in the light
of any changes which may be made in the syllabus. The
Team also suggests that in the case of costly items like
microscopes etc. where a number of model: are available

in the market at varying pi—icesr the standard lists should
offer detailed guidance about the purchase specifications
of such instruments and apparatus. Separate specifications
will be necessary in the case of demonstration apparatus.

.
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4.23 Very clear instructions were gi“en that the
assistance under the Crash Progrnmma was to be given on3y
to fill the fl;gp between existing science equipment in
fecHools and that suc:estod in the 'norme’'. Tlierefoi—e,

it was intended that the needs of ench institution

would be assessed separately and the grant calculated
accord'~.n™]y. The Team regrets tc note that in some States
like Itaharaohtra ”~nd Bo\—:.l ro at'ei:pt, v;hati2CevEr,

was made to assess individual needs and gran—s wore
sanctioned on a purely ad hoc bas” #® In other States,

the information regarding the deficiency —a furnishea by
schools in the proformas sent to then. No attempt was made
to check on this information. The Team noticed that in soao
schools cer+f'in items were purchased nerol*” as shew ploccg
for the laboratories. In other cases, the Team found that
several items were surplus to the normal requironcnts of the
school. The Teain also found that some schools, which were
well—established and had built up fine laboratories over many
year* were also paid grants under the Orash Programme, for
which there was little justification, Cf course, the granta
have been put to good use wherever the science teachers or
heads of schools were experienced and had bought thi equipment
solely with a view to its use for demonstratio?! or practical
work by students. Enquiries.made by the Team revealed that
no State had any ore,anisation in the field to g'oide science
teachers, many of whom are new to the profession and have
little experience of setting up laboratories. The iiispectorcitB
in most states is pre—occupied with routine administiative
functions and has hardly any time to help teachers in their
professional vfork. Further, there are very few officers in
the inspectorate who have the special competencies to assist
in any programme of strengthening science education 3n
schools. In most states” it was found th<at no worth,”/hilc
scrutiny of the inventories received from schools

was possible as there was no Science Unit or Hell at the
headnuart”rs to examine them. The Team is o” the firm
opinion that grants for purchase pnd supply of laboratory’
equimont under the Crash Programi®e are not likely to yiell
the desired results, unless qualified science s".;aff is
appointed both at the herdquartere and in the field ™
ensure that the grants are put to good use. Suggestions

In regard to this staff are given later in the chaptort

4.24 Another deficiency which merits serious attention is
the inadequate provision of laboratory rooms and fumiuire.
Although it was clearly stated in the Crash Programn.c that
State GovemiTients and/or the managements of rchcols would
make good this deficiency, very little has. xn fact, been
done. The Team was given to understand that in the abaeriCe
of suitable laboratory accommodrition, tiie equipment supplied
to some schools remained unuae™l. The Team suggests tnat
before supplying equipment, State Direct )rat®3 of Education
should ensure that the grantee institutions have the miidmuii
facilities for arran™ing praccical labcratory worl'. /
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4.25 Much stress was laid In the Crash Progmrmo on the
supply of quality equipment at reasonable cost* In the
States of Aiidhra Pradesh, Gujarat, Maharashtra, Uttar
Pradesh and West Bengal little guidance was offered to

schools on the subject. In Mysore, the State authorities
have entered into a rate contract for purchase of selected
precision instruments. In Punjab, the rate contract covers

most of the items supplied to schools. Only in Kerala and
l4adhya Pradesh, the States have gone in for central purchase
and distributions The authorities in Lera2a have taken a
step forward and have arranged for manufactxire of 53 items
in the Government Small Scale Industries Units. Madaya Pradesh
on the other hand, has evolved avery elaborate and time—
consuming but fool-proc'f method of obtaining at competitive
rates equipment of high quality. The Team was impressed by
the thoroughness with'which each item was checked with the
approved srmple. The distribiition system at the divisional
headquarters <mass however, not as efficient as i1t should be
owing to lack of storage facilities Rnd staff tc cope with
this work. In States which have not adopted the rate
contract system or arrange?* for supplies by central purchaset
the schools are roq'uire” to follow the normal procedure of
calling tenders and accepting the lowest quotation. In most
cases this results in purchase of apparatus of inferior
quality. During i1ts visit to one of the schools, the ITeglL
came across defective balances which had not been_put to
any use since they were mpurchased. In Punjab, tne Team
ob'oeiod that some of the items bought under the rate
contract system were also defective. The Team, therefore,
feels that— if full benefit is to be derived from the grants
made under the Crash Programme, the State ldrectorates of
Education must not be content with merely sanctioning the
grants, but should take a more active interest and offer
detailed guidance to schools. This has become particularly
necessary since the average science teacher does not have
sufficient oxperierfce and ability to choose the right
quality of equipment.

4.26 The Team endorses the recom;nendations made in
Chapter 111 of the 'Report on Science Education in
Secondary Schools* by the Committee on Plan Projects,
Government of India, concerning science apparatus and other
equipment. In particular, the Team invites attention to
an important recommendation requesting INVGIRT to set up, on
a high priority basis, a semi—autonomous agency for undertaking
the work of laying down norms and standards of science
apparatus.” The Team suggests that immediate action should
be taken on this recommendation, Ihe proposed agency can
undertake among others the following activities, In
collaboration with the Department of Science Ecucrtion rnS
the Central Science Workshop of N.C.E.R.Tr
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1) Develop indirenous designs for science equii—ra.nt
and apparatus. Specimens of school science apparatus should
be obtained from advanced countries and studied carefully
30 that some of their gobd features could be introduced in oir
designs.

i) Lay down norms and standards of science apparatus
for the i?“vldcLnce of Indian manufacturers.

iii) Prepare prototypes for supply to Indian manufp.ctureryj;

iv) Locate sources of supoly of quality oquipment and
apparatus from firms, both in publxc and privp.to sectors and .
prepare a directory for the guidance of State Governaenta,
The ™Mroctory should contain specifications of items, thci'.
prices, names of manufacturers and their agents.

V) Arran“re with GovernniLent and private firms for the
rnnufacture O such items, which are not heinf made in the
country or, if made, are not of the reqiiisite standard.

The proposed fi“oncy can also seek active assist' nce ol

the Indian Standards Instituto, Central Scientific Instxn;inents
Organisation, Motional PhysiCBJ Laboratory and other

official and non-official orranisations interested in thi'a
field.

4.27 The Team feels that the purchase and supply of science
apparatus on the part of the State Govermionts will be greatly
facilitated by the setting up of the agency roffirrod to in the
preceding paragraph. Meanwhjle, State Governments which can
not undertake central purchase and distribution of all items,
may at least arrange for the central purchase and distrib.ition
of costly items, where precision is required such as
microscopes, spectrometres,analytical balances etc. In thn
case of some other important items, the State Governniont pt.J
enter into rate contract with reliable fims whose sampjes
must be carefully exan.ined and approved by a committee oi
experts. In the case oi each aucn item, full ‘aetails of
specifications snould be foivenv a strict quality control
should be exercised by making test—checks of items supplied—
There may be still other items of comparatively less valvw
and consumable stores (glassware, chemicals etc.) whose
purchase may be left to the heads of schools. Even here.

a list of reliable firms may be supplied to ochools.

4.28 Eie Team reiterates the recomuiend?tlon mrde ixi the
COPP Report referred to in parr*graph 4.26 above that an
officer of the rank and status of the Deputy Director of
im""dtion should be appointed to direct all proArrgminceE.



of science education. He sho”d be assisted by two or

three technical assistants and the other staff. The Team
also endorses the recommendation in the report that science
inspectors should be appointed to. ensure the proper implemen-
tation of the programmes. The Team is convinced that the
Crash Programme and other projects for strengtliening science
education at the school level will not make headway unless
the staff suggested is appointed in the districts and at the
headquarters. While appreciating' the need for appointing the
additional staff, some of the States pleaded helplessness on
account of their tight resource position. In such cases, the
Team suggests that the States may be permitted to utilize a
part of the grant imder the Crash Prograime to appoint the
staff at the level of the Directorate.

4*29 Appendix VI gives the position regarding the utiliza-
tion of grants s'Inctioned by the Hnion Ministry of Education
for the purchase of science equipment. In 1964-65, some
States diverted the entire gr™nt under the Crash Programme
to the purchase of science eqviipment. |ISiis explains higher
expenditure in column 3 as against the Central grant in
column 2 in the case of some States. In States like Punjab
and Madhya Pradesh, there were large short—"falls in 1965-66
mainly due to the fact that the sanction of grants were
received in the Directorates of Sducation fairly late in the
financial year and it wns not possible to utilise all the
grants before the end of the financial' year. West Bengal alsf
showed a shortfall of Rs.l0 lakh'during that year. In 1966-67,
Maharashtra could utilise only BB,2.62 lakh against the Central
grant of Ps.24.65 lakh and the sanction for the grants were
issued only on the last day of —the financial year. Also the
amounts shown \inder colvimns 3,5 & 7 represent only the
sanctions issued by the State Governments and not what was
actually spent by the schools. In most States, a large
number of utilisation certificates are still outstanding. It
is, therefore, difficult to give any reliable estimate of the
actual utilization of the total £!entral grant of Rs.514.87
lakh made to State Govemments durir”™ the three years. The
Team is of the view that the —full utilizp.tion of Central
grants will not be practicable unless there is advance
planning. Further, the team" feels that the administrative
procedures should be streamlined so that the schoole get at
least four clear months during which they could complete

the purchases. It may alTO be mentioned that Mysore is the
only State which insists on 259" contribution from aided
schools towprds the purchase of science apparatus. This
practice is aPiainst the spirit of the Crash Pi*granme and
should be discontinued. The present position about utiliza-
tion certificates io highly unsatisfactory and str'ng action
should be taken against the defaultinf— schools.
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Nfifid for Advance Planning

4.30 As stated in the foregoing paragraph, there is little
advance planning for utilization of grants under the Crash
Programme. At present, the Central grants are released

on a year to year badls and the States have no idea of the
grants they are / to receive in any particular year. When

the intimation re~rardinf' the Cer.t:A! asoistanco is received,
the State Directorate of Education submit its proposals to
the State Governments, Unfortunately, the proposals are not
based on any well thought-out plan or field survey and the
effort is somehow to spend the grants— The sanction of the
State Government isvBually received in the Directorates of
Education late in the financial year and the schools are not
given sufficient time to complete purchase of apparatus and
egxiipment* The State Institutes of Sci”~ce Education have
no idea of the funds that would be given to them for the
training programmes and often the training courses cannot be
organised during the summer vacations, which incidentally is
the best period for arranging the courses, because the sanction
of funds is received much later* The Team, therefore, recomerfls
that every State should conduct district—wise surveys and
formulate its science education plan for the entire Pourth
Plan period. This plan should include requirement of science
teachers, arrangements for their pre—service and in-—service
training, construction of laboratories, pvirchase of science
equipment, preparation of science text—-books etc— Once this
detailed plan is ready, the State can pool its own resoxirces—
plan and non—plan—-and the Central Government's grants and use
the funds in accordance with the priorities set out in the
Science Education plan.

4.31 At this point, the Team wishes to offer a few suggestions
on the proposed State scienceeeducation pl®n. The Team attache?
the highest importance to the ouality of the science teacher,
which, in turn, depends on the acadomic and professional auali—
ficptions of the teacher. The highest priority shoiild, therefcr
be given to the quality of the pre—service and in—service
training prograimr.es. It is unfortunate that sufficient
attention has not been paid so far to the pre— service tr™ining
of the science teacher. Most of the secondary training collcgeB
follow a stereo—type pattern of training which has hardly any
relevance to the day—-to—day needs of the science teachero Next
in importance is the provision of essential laboratory equipment
particxilarly to new secondary schools coming up in the rural
areas. As for replacements and purchase of consuiaablo stores,
the schools should be permitted to levy a science fee on all
students taking sciaace in secondary classes— This fee is being
collected in some States eilready. Good text—bcoks are essentieu
Audio-visual aids, particularly films, can go a long way to
enliven the teaching of science”® Punda may also be provided

V —
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for laboratory rooms, particularly for the new Eecondary
achoqgle in the rural areas. Above all, there should be
provision for adequate inspecting & administrative staff for
science education™ The prejent Crash Programme lays undue
emphasis on purchase and supply of equipment to schools. The
Team suggests that the priorities indicated abov« snould be
reflected in the financial allocatl(>ns under the Programmer

4*52 The Team regrets thr.t no action has been taken

by the Union Ministry of Education on the proviBion mado

in the Crash Programme for the setting up of a committee

of officials of the Union end State G-overnments to

review the progress of the Crash Pi—ogramme from timeto
time. Also, no pction has been tfken by the States on the
suggestion made in the Crash Pib”ranme for the setting up
of advisory committees to guide the working of the State
Ingtitates of Science Bducatjon, except in West Bengal, where
the programme of the Institute is discussed and approved in
its Governing Boards The Team su/~gesta thpit the advisory
committees at the State level should be set up to review the
progress of the entire school science education programme
from time to time.

4.33 Conclusion — From the observations made in this
report, it is clear that the scope of the Crash Programme neads
enlargement and its implementation neris impr'~vement. It is*

however, not the Team’s intention to create an improssion

that the grants sanctioned by the Cxitral Goverrmenv have

been wasted and that the Crash Programme has served

no useful purpose. On the contrary, the Team is of the

opinion that despite many shortcomings, the Crash Programme hac
rendered timely assutance to huiidreda of ssoondary sciiooZs in
the country. Biit for tiie Crash Programme, those schools ¢culd
not have acquired equipment requirod for the proper t(?aching cf
science. It is true thfut the trainir;g prograume has not made a
visible impact so far, but it can be claimed witii confidence
that valuable experience he.s buen gained o/er the past thrue
years. The State Institutes of Science 3ducationha™e be£;un
to feel their way and there is no rcaaon to doubt that r th the
provision of necessary physical facilities e4d staff t'leir
contribution in the coning years to the iruvrcveaent of

science education in schools will be substantial. Ilhe Tean>
therefore, believes that it will be nost unvrise ‘Co abandon
the Crash Programme* Actually, there is a strong case to
place the Programme on a pernianent footin—!—- Daring its

discussions with State cffioials, the Team wa? given to
\mderstand that the States had no resources to can-y throu”
any major programme of soiencc education without Central
assistance. As it is, the States are finding it hard "o meet
their ctirrent obligations arising out of whax has been called
the explosion in education. Conaeq'.iently, they may find it
impossible to plan ahead and provide for oxxality l'rograjmec



vhich yield results after many years of hard and patient wcw
In view of the vital role of science in the defence and
development of the country, the Team is of the opinion

that, Irrespective of the constitutional position, the Contral
Government should share with the States the responsibility
for expansion and improvement of sQionce education in schoolB;

The Crash Programme should, therefore, grow into a long-
term major project for revolutionising school science so at

to serve as a sound base for higher science and technical
education in the coimtry.
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5. Summary of Recomiaendations
5.1 Since for many years to come science teachers with
B.Sc.(Hons) for M.Sc. qualifications will not be available

in sufficient niimbers for employment in higher secondary
schools and in Intermediate colleges, long—term arrangements
should be made for conducting the 9-—month condensed course (4.3/K<

5.2 In view of the shortage of graduate science teachers
in many States, it will be necessary for the States concern'd
to take long—tem and short—term measures to au”~cent their

supply,(4.4)

5.3 The present arrangements for conductir® the condensed
course in different States should continue. The cooperation
of State Institutes of Science Education and the uMversitiec
is essential for the— proper conduct of the course. (4.6)

5.4 The condensed course should develop competency at
B,Sc.(Hons) level in one science eubject®introduoe the teacher
to new me+hods and techniques of teachinfr science by exposinf*
him to new curriculum materials developed in advance countrj.es
and”~ndia, 4.7)

5.5 The stipend for the 9-month condensed course should
be rnised to about Rs.I00/— poWr Candidates for the course
should be selected by merit and should be below the age of
40 years. All candidates should be interviewed before
admission to the course. (4«8)

5.6 Every science teacher should be given a short
refresher course 'once in five years* The duration of the
course should be from six to eight weeks. The. course may be
conducted in one stretch or in two or three periods or

in the form of a weekend course. The stipend should be
increased to about Rs.100/— p.me These qualifying in the
teat held at the end of the course shovild be given a casn
award or one advance increment. (4..9)

5.7 Short intensive courses lastxiig from tO to 15 days
should be arranged .for science teachers to impart manual
skills to maintain and repair laboratory apparatus and to
improvise simple apparatus.from locally available naterial. 14-9;

5.8 The short—term inservice courses shoiild help to up-
date the content of science teechers at graduate level,
introduce them to new experiments, domcnstration and acme
basic manual and manipulation skills needed for repair,
maintenance and improvisation of equipment.(4«10).
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5.9 State Institutes of Science Education should deviao
a suitable course for undergraduate science teacnors.
course sho\0.d be of nine months' duration spread bver throe
summer vacations* The course should be conducted at the
district or the regional 1*vel. (4.12).

5.10 T~c xznder—"raduate aci<2A’« uGiicliero ooax“ae sho'-ild hel”
to provide a deeper and uptodate understanding of science
concepts tai™ht in the middle sch ols, develop basic irsixUal
skills for improvising simple science apparatus and introduo.
the teacher to the technique of effective denonstrationa—-Uf.t/

5.11 In addition to the main training courses su™gcstod,

the State Institutes of Science Education shoxild exporiment
with other types of courses according to the needs in tu3

StatesC.14)

5.12 The State Institutes of Science Education should

give more attention to other activities, such as the revision
of science curriculum” the preparation of text books and
guide—books, the preparation of designs for laboratoi—y rooms
and furniture etc. They shovild take advantage of the wrk
being done in the Department of Science Education, NJILRT,

At the same time, they shoiild develop local expertise with
the help of university and school teachers (4.15-)..

5.13 The State Institutes of Science Education should bw
provided necessary accommodation and equipment for’the
laboratories, the library, the worksuop, the hostel etc.

It is notnecessary to set up the experimental schools
immediately. The Institutes shoiild conduct their experiment”
work in ten to twelve schools within a radius of 8 to 10
miles (4.17).

5.14 The staff of the State Institutes of Science Bducat—un

should be strengthened according to ohe recommended norm to
enable them to play their proper part in developing rnd

implementing the total science programmes of the Statea(4.13/

5.15 As the activities of the State Institute of science
Education grow, the Institute sho’old be placed under the
charge of a fiill—time director with necessa:;*y financial
and administrative powers. (4.19).

5.16 The State Institutes of Scicnce Education should no\
be given the responsibility for routine administrative
duties* There should be close collaboration among the
various technical organisations set up at thvi State level
namely, the State Institute of Educatign, the State j.nsi"
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of Science Education, the Bureau of Educational and Vocational
GUidance the Evaluation Unit, the Audio-—visual—- Unit etc. The
State Institute of Science Education should maintain close
liaison with the universities and the board of secondary
education in the State (4.20).

5.17 The Department of Science Education, NCERT, should

provide effective leadership in all aspects of science
education at the school level. (4.20).

5.18 The "benefit of the Crash Programme should he extended

to schools which started teaching of science subjects dxiring
the Third Plan. The requirements of these schools shoiild

be suiTveyed and a phased programme drawn to supply equipment
to them,(4.21)

5.19 The standard lists should contain only items of
essential equipment and apparatus. They should also give
detailed specifications in the— oase of costly items(4.22)

5.20 In order to derive the nmaeximlom benefit from grants
provided binder the Crash Programme, qualified staff should
be appointed at the headquarters and also in the districts
to help in the implementation of the programme.(4.25)

5.21 Before sanctioning grants to schools, the Directorates
of Education should satisfy themselves that the grantee
institutions have the minimum facilities for arranging practical
laboratory work. (4.24)

5.22 State Directorate of Education should offer detailed
guidance to schoolo regarding purchase of science apparatus.

(4.25).
5.23 NCERT should set up a semi—autonomous agency to;

a) develop indigenous designs of science equipnent and
apparatus

b) lay flwn norms and standr«rd of science apparatus.

Cc) prepare prototypes for the guidance of manufacturers.

d) locate source of supply of quality equipment, %ZCZ'G)

5.24 State Governments should arrange for the central
purchase of costly items of equipment requiring high precision.
They may arrange rate contract in respect of some other

items and leave to heads of institutions the purchase of items
of comparatively less value (4.27).

5.25 States may be permitted to utilise a portion of

the grant vinder the Crash Programme for the appointment of
staff in the Directorates of Education to deal with the
Programme (4<28).
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5.26 Advonce planning is necessary for proper utilization
of the Central grants. Administrativo procedures should be
streamlined and schools should be given sufficient time to
make purchases. Strong action shovild be taken against schoc'.;
which fail to famish utilization certificates in time. (4.29)

5.27 Every State should conduct district—wise suiveys an.i
formulate its science education plan for the Fourth Plan.
Ilhis shoiild be examined by the Union Ministry of Education am
grants should be sanctioned according to mutually agreed
priorities. (4.30).

5.28 IQie State science education plan “ould give the
highest prioritjr to'pre”service and in-—service training
programmes. Next in importance are supply of essential
laboratory,equipment in new secondary schools, preparation
of good text—books, supply of audio—visunl aids and appoint-
ment of inspecting and administrative staff. These,
priorities should be reflected in the financial allocations
under the Crash Programme. (4.31). o

5.29 A reviewing committee should be set up at the Centre.
Advisory committees shoiild be set up at the State levels (4»32)

5.30 lhe, Crash Procramme should be expanded and ..
reorganised into a long—term major project for revolution! 3

school science in the country and the Central Grovemmen b
should share with the States expenditure on this project.
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Appendix.!

Itinerary of the Evaluation T=)in

1, Chandlg”h March 20 and 21, 1967

2, Calcutta March 30. and April 1, 1967.

3, Burdwioi Jlarch 31, 1967.

4, Bhopal April 10, 11 and 12, 1967.,

5, Hyderabad April 14, 15, 16 and 17, 1967,
Bombay April 24, 1967. ’

7, Poona® April 25,.26 and 27., 1967.

'8. 1i1'ka&ih”™bad May 5 and 6, 1967.
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IPSCIAL CENTRALLY SPONSORED PROGRAMME FOR

SCHEME | STRSNGTHEFIN”t OF SCIENCE U30RATORBS.
1. Ob.ject of tho scheme.

The object of this scheme is to strengthen the
science laboratory equipment in secondary schools to a prescribed
norm so that students at this crucial stage of education
receive better and mom practical instruction in basic science
subjects, via; Physics, Chemistry and Biology. It is intended
to carry out this strengthening as a special crash programme to
be completed within a period of two years, viz. 1964-65 and 1965—66,

2. Scope of the scheme; <

(a) Secondary schools, in this context, will include all
schools teaching science subjects at the level beyond the elementary
stage (i.e., beyond class VIl or VIII as the case may be). This

terra shall not include pre—University or Intermediate classes
attached to colleges of which examinations are conduced by
universities and not by Boards of Secondary or Higher Secondary
Education, Secondary schools of all descriptions such as

Schools, Higher Secondary Schools, Multipurpose Schools and Post—
Basic Schools will be eligible for the strengthening, irrespective
of whether they are run and administered by State Goverments,

Local Bodies, or private managements. Recognised but unaided
schools are expected to have enough science laboratory equipment

of their own and therefore they will no'~covered by the scheme.L

(b) The nom referred to in paragraph (1) will, for the
purposes of a Higher Secondary school, be the norm indicated as
the minimum essential reqiiirements in the C.0.P.P. Team's Report
on Science Laboratories in Higher Secondary Schools, If any minor
adjustments are to be made in this standard list to suit local
syllabi, the State Goverments concerned may do so under intimation
to the Eiducation Ministry.

(©) For other categories of secondary schools the
norms will be laid dom by the State Governments concerned and
intimated to the Education Ministry. These norms would be
different for different categories of aecondaiy schools depending
on the science courses taught in each category. They shall
include only the minimum nece—ssary equipment fo'* teaching the
science subjects the secondary stage. For Ad.ng the norms,
duo regaurd would be paid to the s™Habi prescribed for the
courses and to the need for economy consistent with efficiency.



—,“‘m—

(d) Laboratory equipment will include the laboratory
furniture required for storing purposes, but not buildings or
other furniture needed by the school. An amount not exceeding
5" of the total money sanctioned for this scheme can be spent
on the required furniture.

(e) A small portion, not exceeding 2 of the amount
sanctioned for the scheme, may also be spent, if needed, on
consumable science material and replacements required for the
eeriments immediately.

(f) The scheme is not intended to introduce new science
subjects in schools which do not have the same, nor to provide
initial equipment to schools, whether old or new, for their
upgrading or for starting of frosh science courses therein. For
the present, the scheme will cover only schools which were
functioning .at the gnd of the Second Plan (i.e. 1960-61) which
are now teaching science subjects, whether of the high or hi”er
secondary standard. This pre—supposes that they will already have
some laboratory equipment which is to be strengthened and brou”t
up—to—date for more effective practical instruction with the
assistance provided in this scheme.

Financial estimates
The estimated cost of the minimum essential laboratory

Equipment for a higher secondary school recommended in the COPP
team report is estimated to be as under:

(i) Physics Ts 25,000/ —
(1i) Chemistry Rs.17,000/—
(iii) Biology ?>s.14,000/—
(iv) General Science Fs 3,000/-

For a hi” school, the corresponding e’gjenditxire is
estimated to be as under:—

(1) Elective Science Rs.15,000/—

(ii) General Science Rs 3,000/-

Taking into consideration the available funds and
the extent of strengthening needed by laboratories of different
types of science courses tau”t in secondary and hi”er
secondary schools in the coiintry, assistance is proposed to be
given to States on the following basis;—

Higher Secondary School or Intermediat™ollege ,
with Physics, Chemistry and Biology, Rs 12,000/-

Hi~er secondary school or intermediate coUogo
with Physics and Chemistry only — P, 9,00Q"—

School with elective
Science. 4"N000/—

High or Higher secondary school Witl}] Cé?neral
: w
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The actual assistance required for strengthening science
laboratory equipment in each eligible school will depend
ujon thgv™ap between its existing Gquipneu\i and the proscribed
norm. Calculations of financial estinatcs indicated above
arc, therefore, taken to have been nade only on the basis of
an avereige cost ppr school. Gore sr!locls will got nioro than

this average and sore loss within the sane State,

On the above basis, the total cost of the s'cheme over
tho’ two years 1964—65 and 1965—66 will be Rs.464,48 lakhs. The
distribution of this assistance for different types of schools/

courscs in the various States is given in Statement 1.
Participation by tho States

The State Governments (anchor private managements
concerned in the case of aided schools) will be required to neke
up any deficiency in the provision of laboratory room and
furniture like work—tables etc. The State Governments will also
have to male up the deficiency with respect to the appointment
of properly qualified teachers of science. The expenditure on
this item in the case of aided schools may be shared on the
existing basis by the concerned private managements in the schools
wherever found nocessary, except that in the case of existing
teachers advantage should be taken of Scheme Il Intended to
provide special training for such teachers.

Central Assistance

Tho entire expenditure required for strengthening the
science labcratorlGs on the basis indicated above will bo
sanctidbs'd as Central assistance outside the States ceilings of
Plan expenditure and of the Central assistance, both of which
may have already been agreed upon and approved earlier. TMs
arrangement will work for the remaining two years of the third
Plan, for the present.

The Ministry of Mucation will; in the first instance,
release funds to each State on an ad-hoc basis, keeping
particularly in view the nvinbor and nature of institutions in
each State likely to be Covered by the scheme,

A committee Of officials of the Government of India
(Ministry of Education and Ministry of Finance) and sore
officers from States (selected secretaries and O.P.ls, by
rotation) will be constltutod by the Ministry of Education,
This canmittfjo will meet periodically to review the progress
of the scheme and make necessary adjustments, allotments or —
re—allotiTonts to In*lvidual States. They would also recommend
modifications or improvements, if any, In the scheme as it
progresses.

The financial adjustment of those grants as
between the Central and Stato Governments will bo done in
tho same manner as in the case of ouher Centrally sponsored
schemes, viz,, that the sanctioned funds will be placed at the
disposal of the States Govornmcnts in advancc and they will
impIlmont tho scheme and furnish periodical proffesc reports and
utilisation certificates wherever necessary,



Condltlons of grant

The follovdng couditloixs willl goverii the grant of
ffentral assistance under the scheme

(1) Satisfactory arrangoments will be made to enffure
that the assistance is utilised fully and properly for the
specific purposes outlined in te- scheme. In particular, it will
be ensured tliat the quality of equipment purchased with these
funds is the best possible equipment, that the prices are
reasonable and that the items purchased are those actually
needed by each institution for attaining the prescribed norms.
in the cace of Go™/ermnont or local body schools, purchase of
equipment in btilk may be preferred. Also, in respoct of items
for which 1.S.1. standai'ds have beon laid down, purchases should

be made from the firms willing and able "o supply the material
according to those standards,

(ii) The State Govermraonts will alco ensure that all the
eligible institutions coming within the scope of the scheme
implement it so that their science laboratories are properly
3trengthon3d by the end of the Third Plan,

(iin) As the scherac is to supplement the efforts already
being made by the State Goverrtaents/privato managements— the
State Governments shal]- not reduce their own assistance to
secondary schools for strengoheninf® science equi.pment. They
will also not reduce tho existing provision for science—equipment
already made in the 1964—65 budget anJ generally provide at
least the sand amount for the y—ar 1965-66,

(iv) The State Govornrvnbs shall take necessary steps to
see that the laboratory” eg>dn™3\ already in the schools and
that to be purchased frcm tliis grart, ore msiintained well and
are repaired whererer needed, Goifun—.blc materials, replacement
and Small gadgets for tho proper ura of tho equipment will be
provided for in tho regalca budget of malniianance of tho school.

() No new school shrJl bo gi/cn .'occgni.+lon unless there
is.provision for laboratory ejuipnent acf'crdxng to fie prescribed
norm. The object is thi,t during tho ?ourtli Plan an attempt
should be made to improve the I3vcls frcm the ninimn essential
to additional dosirablc equipment insi;ead of being required to
spend again a good portic:: of the available resources on bringing
sub—standard schools to ‘iie mininum noi‘'msl level.



SCho’lE HO. 11 — SPECTATiI TRAIIIING OF SCISNCE TEACPISRS

Ob.iect of the scheme

Ttg object of ths scheme is to raise the sta:darcl
of scler.ce teachi:'.g 1;, secondary schools by orgai:isi.:g
special traii.i.g programmes for teachers of science. The
scheme is to meet, to souie exte''t, ths shrorta' of post-
graduate teachers of scier.ces to teach higher secoi:dary
classes:. It has also to provide short trai:.inf to. oxistii™g
teachers of scie:ce i.. order to improve their competer.ce
a—d thus to e:able therfl to teach that subject i1i® seco..dary
classes more effectively. The scheme also provides for

the establishraeiat of i'.. expert Ui:it of Sciei.oe Education:
ir. each State. This u..it will or?ar.ize various prosramraes
for the,, ti:aii..i .3 ai:d re—traiui::s of science teachers aid
will atxe—',d "0 all other ; eeds of schools i:.; respeet'—of
the improvec.cr,t of science educatio" iii the State. 'The
latter ”,eeds will ir,clude curriculum reco.,structiou,
production of- textbooks, iinprove—nei—t i” the methodolo:”

of class teachi:.g,layi::g down: of i.,ori3 for laboratory
equipment, preparatio. of simple apparatus, science talent
search etc.. It may be added that this Uv.it will also be
helpful in 1iuplerasnting scheme 1.

Scope of the scheme

I's regard to the scope of the" scheme, the poi..ts
mentioi.ed uvder’sclheje | will mutatis mutandis apply.

The trai.—.i'-g of teachers to—handle higher secondary
or intermediate classes will be required, only in those
States which have ad-opted these courses. The ‘re—17rai..i
of scie..ce teachers i.* the short 10-week courses for more
coapet'ent —scie<ce ,teachi.,5 at seco: dary sch.ool Ifevel vi;ill
be required particularly for the hi“h schools w-hiich teach
science as an elective or ar optio al subject (aid not
merely general science as a core subject). As regards
the U it for Science Educatio—., o..ly a begini.ing will be
made from 1964—65 in order to raeet—the most urgent
requirenents and the full U it, as indicated in the enclosed
«cote (Appe.*dix), will be established during the" fourth Plan.

Details of the scheme — ee

In order to improve the acadcmic qualifications
and. trai i " of graduate teachers of science and to equip
them to teach the higher secondary or Lntermefjiate classes,
a 9—month course will be orga ized in the Faculties of
Science of selected ur.iversities or post—graduate colleges
i' each State. During 1964—-65 the .course,may begi” in
September and may be carried till the end ofjlay, 1965.
T"e oxt course nay comae ce from July, 1965. On that
basis, the expe diture for various items connected with
one such course as well as the,total expenditure on all
the courses of this category duri .g the two years 1is
estiuateu to be as u.:der, assuvaing mach course to train
a batch of 30 teachers:—



Item ofexpeL—diture

Lecturers 0 Ra.400/-—
fixed)

Laboratory Atte:..dant
(© Rs.80/— p.m*)

Clerks (0.Rs*150/—p.m»lixeci.)
laboratories

Upkeep ol scisi.ce

Stipe'.d to trai'.'.eea
© Rs.30/— p.m.,

Salary of substitute
teachers ®Rs»200/— p*m.

Rent ol buildings to
provide hostel
accomrnodation ©Rs.500/—
p.m.

Total:—

Nor.—recurring lor books

Grand Total:

NuiTiber

1

30

30

1964—-65

{S mo.,ths)

%‘ "

7,200

1,440
900

2,500

5,400

36,000

3.000

—+56,440

20,000

76,440

i.e.
76,000

15,20,000

(For 20
courses
all the

States)

in

.1965—-66 Total
Ri F*
14,400 21,600
2,880 4,320
1,800 2,700
4,000 6,500
10,800 16,200

72,000 1,08,000

6,000 9,000—-

1,11,880 1,68,320*—

- 20,000
1,121,880 t,88,500
i.e. i.e.
1,12,000 1,88,000

33,60,000 48,80,000

(For 30
courses i
all the
States)
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The 10—-week refresher* ccnirse should also be or'gaijised
i, the Departaer.ts ol Scie ce of selected universities or

post—-craduatd colleges ii, the States, These courses should be
rur. all the year roii d and each batch may comprise 30 teachers.
I* view of the small, ess of the period of trai .i.g, ro
substitute teachers will be required i:. this case. The

6xpe::diture o. each such course as well as the total e:pe: diture
0., all-the courses duri..g the two years is estijjated to be as

u..der

Item of expenditure Number 1964—-65
{ i.°©* 4 »
batches)
Rs. [25Y Rs.
Lecturers © RiAOO/—
p.a. fixed) 3 7,200 14,400 21,600
Laboratory Attei.daut
(Or.j(80/— Ji.m. fixed) 3 1,440 2,880 4,320
Cldrlc—cua-—typist
(©.Rs.150/—p,m. fixed) 1 900 1,800 2,700
Upkeep of science
laboratorie—s 3,000 6,000 9,000
Stipends to trai'ees
@Ri50/— p.m. 30 4,500 9,000 13,500
Rent of-buildings
OP.A500/— p.m. 3,000 . 6,000 97000
Total 20,040 40,080 60,120
Nou—recurriiig cost for books 20,000 - 20,000
Total cost (recurrir.g
and ao'..—recurring) 40,040 40,080 80,000
i.e. i.e.
40,000 40,000.

8,00,000 12,00,000 20,00,00¢(
(For 20 (For 30

centres ce'.tres
in all ii: all
the the

States) States)
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I:; .the case of Scie» ce ~ducatior. Uv.its, each U ,it

will, or. a;, average, comrae'ce.with the —appoi traci.t of the
Director, two e<tech;.ical ineinbers of the staff, a;d a small
office establishment. Some adjustmer.t i' the fi.al size of
the Unit will have to be made dependiilti upou the e<umber of

schools which it has to deal v/ith a d tthe ature of the
problems ir the State. Certai* States havi.j a very lar’e

.uiliber of schools laay '..eed additional staff

i;: the U\Iit,

Similarly, some other States, e.g. Nagala:d, which have a
smaller number of schools will need a smaller u it. These
adjustments will be made while sanctioning Units for each
States. No provision is 'being, inade for co structii.g buildings

and the Unit will have to comraence its work

building to begir with. The expenditure o .

in a re .ted
one U.It during

1964—65 and 1965-66 as well as the expe .diture o all the
Units expected to be established duri.g these two years will

be as under;-' '

(foJ"f~
mo..ths only)
Rs.
Director 6,090
(j.'rofessores grade)
Two technical'staff at 6,000
en average rate of m
Rs.500/— p.m. each..
Office staff
Oce Ste—-0—typis—t 3@’\’\550/_. p.m.
One typist—cum—clerk C
One peon )
Rent © Rs.500/'— p.m. 3,000
Furniture 15,000
Stationery, T.A., D.A.
and other co:tinge xies. 10,000
Total:— 43,300
i.e.
43,000

the States)

1965—-66 Total
H = Ri

12,000 18,000

12,000 18,000

3,3006,6009,700
6,000 9,000
5,000 20,000

20,000 50,000

61,600 1,04,900
i.e. i.e.
62,000 1,00,000

Rs.9.92 lacs Hil1l4.22
AN i—,

all the
States)
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Participation by the States

1M this scheme, the responsibility oi th® State
Governments is to legotiato with ui:ivGrsities/collefes Vv/ithin
their ;)urisdiction ard to uudertake the orgar.isatio—.al work
about the courses and the Units. The State Goverr.merts will
also be respo sible’'lor the recruitraert and postirg ol the
substitute teachers, particularly with relereiice to Goverr.ment
schools.

Cost of the scheme

Or. the basis i dicated above, the total cost ol the
scheme over the two years will be Rs.83.02 lakhs as indicated belowi

Nature'of the 1964—-65 1965—-66 Total
course. (Rs.i’: lakhs) (Riin'lakhs) (Rs,in lakhs)
9—rao..th—course 15.20 53.60 48.80
10—week course 8.00 12.00 20.00

Scie;:6e Education
Ueits. 4.50 992 - - 14.22 —

Total;— 27.50 55.52 83*02
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States Institutes of Science Education

The Third Five—-Year Plan lavs great emphasis on
expanding and improving the facilities for science education
in schools. To make a satisfactory progress in this
direction, it is felt necessary that each State should
organize an Institute of Science Education. Ihis would
be the technical arm of the Directorate of Education and
the State Boards of Secondary Education for the promotion
and improvement of science teaching in schools at all stages.

More specifically, the functions of the Institute may
be as under:

i) To reconstruct the science curriculum at school
stage on the basis of continuous studies and
experimentation;

ii) To prepare textbooks and other reading material
on science for students smd teachers;

m iii) To devise measures for improved experimental and
laboratory work in science ;

iv) To design and organise in-—sei’vice training courses
for teachers of science”

v) To or/?Anise post—graduate condensed courses for
science teachers at the school level;

vi) To design improved methods of pre—sei”ice training
of science teachers;

vii) To organise training programme for science teachers
in co—curricular activities;

viii) To prepare instmc”~ional materials, including teaching
aids, for science education for the guidance of schools;

iX) To collaborate with othar organisations in promoting
experiment® work in improved science teaching; and

X) To undertake all other work dire::ted to improve teaching
of sGiencbSe in the State.

The State Institute of Science will also work as the
State level counterpart of the Department of Science
sponsored by the Ministry under the National Council of
Educational Research and Training. 25ie NCERT Department
of Science is working on broad programmes and pilot schemee
for improvement of science teaching in schools and is
conducting investigations cn specific topics from an aulLl*
India point of view. The State Institutes of Science
Education will adapt to local conditions the results
achieved by the NC5RT and reach them to the schools within
the State. Die Institute may also be required to undcrtak<j
special studies and intensive programmes in a particiilar
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field related to science education which may be specially
applicable to that State alone.

It may be mentioned that State Institutes of Education
have already been set up in different parts of the country.
It is proposed that during the Fourth Plan, the ex-sting
organisations In the Spates educational
planning, research, statistics, in—-service training,
text—books, educational and vocationp” guidance service,
ex«™minption reform should all be integrated with
those Institutes. It iIs suggested that the propé&sed
Ins.titutes of Science Education should also be parts of
the same institutes of Education and ma&™ in that case be

Science Education Departments of the State Institutes of
Education.

Curriculum and literature.

It is felt that the entire covintry should have
a broadly uniform curriculum in science at the schools
level, "nie present efforts at the Central level are
towj™rds evolving model syllabi of science for various
levels in line with the modem developments that are
taking place in India and abroad. This general pattern
may be tailored by those Units to the needs and resources
of the States. Besides, the syllabi, the Units should
develop suitable literature in regional languages in the
form of curriculvmi guides, resource books, handbooks for
teachcrs and audio—visual and other teaching aids
approjiriate to the syllabi. They can also develop
instructional materials centre in science and a suitable
reference library for cone\iltative services to schools.

~Preparation of textbooks and aupnlemftntary reading iraterlal

Much time and effort is being spent by the NCERT
in producing textbooks, supplementary nd other reading
materials for science educption in schools. Most of
these are being written in English and, -¢lherefore, will
not be directly useful to a majority of school
students because the medium of instruction in schools
is usually the regional language. The State Units will,
however, hrve to examine this literature and translate
or *idapt it in the regional languages for their areas.
'Ihey will also have to prepare, or guide the preparation
of other books and -—reading material to suit local needs
and thus supplement the work of N.C.E.R.T.

Improving experimental and laboratory work

The Units shoxild prepare siitable designs for
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science laboratories for schools at different levels
and give expert guidance to new schools which will

build new laboratories or suggest improvements in
existing laboratories™ It will prepare standard lists
of minimum and essential equipment needed for teaching;
a particular syllabus followed in the State as well as
a list of desirable equipment so that priorities may bo
determined by the State Government in giving financial
assistance.

It can also locate the places and firms from where
quality ar'cicles of equipment and apparatus in science
can be obtained and give guidance to the Schools in
making purchases of quality articles*

In—service training programmes

One of the major activities of such Units will be
in—service training progr??jiimes for teachers of science
in the form of short refresher or re-training courses
of 10-12 weeks for the existing B.Sc. Science teachers
of secondary schools. The implementation of the training:
programme should, however, be one of the chief
responsibilities of the State Units. It may be envisaged
that if the programme is carried on a year round basis
in 4 or 5 batches of 30—-40 each, then about 150 teachers
may be re-trained by each Hnit in a year. The number of
such training centres in a State may be decided by
studying its needs and resources. The over—a™-l objcctivo
should be that every practising teacher is able to attend
such a refresher course once in 5 years so that the
quality of existing teachers goes on improving.

Post—graduate condensod courses

The shortage of M.Sc. teachers for higher secondary
schools is already well known. It is felt that the
entire course of study of the regular M.Sc. classes of k
university may not be needed for teaching in‘higher
secondary schools. In any case, tiie output of M.Sc.’e
to join teaching profession will continue to be slow for
many years to come. For a better depth of knowledge and a
clarification of concepts, it is necessary for the B.Sc
teacher to know content mattor beyond the B»Sc. levc—1.
The condensed course of M.Sc. in a particular subject may
therefore, be given to a B.Sc. teacher to enable him to
teach the higher secondary classes in the subject. Hach
courses may bo mrde pttractive to a teacher if the Stn+c
Governments give due recognition by the award of a diplomr
and grant of a highe r scalo or special increments to such
diploma—-holders.



Pre—servicG trnlnin/~ progrngines

In sc far as the pre-s"rvice progiaJ—iiiies of training
science teachers ftre concerned, It m-y be expected to be
carried on by rhe for*tininp— jn.'ititutions. It !'3hould,
however, be the responsibility of the State Unit to
fr«une the syllabi of ccntont and raothodology courses for

the training schools and colleges aroughout the State
and to help in periodically training the teaching staff

of the training colleP’RS of the State in the new raethods
of science beaching.

Training programmes for co-curricuLar activities

The science teachers need specialized training for
organizing co-—curricular activities in science, like
Science Clubs, which t're necessary to strengthen science
teaching in schools. The skill:® vrhich are required for
such activities ar» m; usually given in -de training
colleges. The State Units can give trainirig to selected
Club sponsors in woricshop sk—il*s and related activities,
so that they may or™anise such activities in a more
efficient way. Such training coursoc may be provided all the
year round and it is poiusible to' train 150-200 teachers during
periods of 10-12 weeks each.

Die Science teachers also need training in the
handling of audip-vijurl (Equipment and repairs of
laboratory equipment. The Sta+e Units car. train’
Science teachers in such prograr.mes in the for3 of short
refresher courses rprging from 6 to 12 weeks.

truetionpg— e X oti md.LinA aids

Films and other vi®ial aids like filmstrips, charts,
models, etc. can be used ctrectively in the teaching of
science and supT)lementin3 ihe work of the teachers. The
State unitr of Scioroo Education c=n help tlic schools in
securing these —ids. The Unit? can g—-0o0 give guidance to the
schools on the preparation of theoe a:id other instructional
aids with the help ‘of local'.ly availabxo mauori'/s.

~perimental work in improved 7jo''4ne teaching

The Science E.iucation Unixe huve to play an important
role in encouraging ard g”.ding tI'o schools and teachers
in undertaking research prcjoctn in c—ience teaching. A
wide field is available for the j'Urj:o:e aiid sliould includo
projec'ts in cui'riculun, techniques of teachin”;, audio-visual



aids, designs of laboratory space and furniture, equipc<«nt
for teaching particular branches, of science, work—loelLd of
science teachers, survey cf improvement progranmca in other
coimtries in science teaching, inspection of science in
'schools, syllabi of training colleges, use of community
resources in teaching science, objectives..of teaching science,
techniques of evaluation and science programme" for gifted

or backward children etc.

Practising school

It is necessary for each State Institute of Science
to have a fully equipped higher secondary school for practi-
cpil training and for— research purposes. The school should
have provision for techine;, in the 'science streain.

Staff.
The staff requirement of a State Unit will be as

under:

I, Director or Pi*incipal 1 In the Professor's grade

. 2. Vice—Principai or 1 P.E.S. Class | or
Administrative Officer Reader’'s scale.

5. Subject teachers in science 5 —do—
subjects. and methodology

4. Lecturers 7 P.E.S. Class Il grade

5. Research Assistantsand 6 Post—graduate teachers'
Librarian scale.

6. School Principal -1 P.E.S. Class Il grade.

7. Teaching staff and 15. Post—graduate teachers’
librarian.for school scale.’

8. 11oricshop Superintendent 1P.1J.S. Class 11 grade

9. Instructors for workshop 4 Post—graduate teachers' grade

1Q. Ministerial staff for the 9Usurld. scalc
Unit and the school, inclu-
ding one senior stenographer
and office superintendent.

Il.Laboratory bearer, 9 Usual scale
Workshop Attendants,
Library — Attendent,
and "Daftri
12.Poons for Unit and 6 Usual acalc
school and chowkidars—r
Siiitable provision for building, eqrlpr—nt, furniture
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Immediate beglrming

To atart with, the Principal and two staff members
may he first appointed to take up the following work:—

(i) Survey to collect basic data regarding the position
of science teaching in the State with regard to
curriculum, enrolment, resources available in science
laboratories, position of science teachers etc.

(1i) Making inventories of apparatus needed for implementing
a syllabi of various subjects in terms of:

a) Minimum essential items needed for demonstration
by the teacher. , “o

b) Minimum essential items needed for practical
experiment by pupils individually.

c) Desirable extra items for demonstration and
practical experiments.

d) Audio-visual equipment needed for science teaching.

(1in) Survey of laboratory equipment as available at present
in schools and the equipment that needs to be supplied
further through the grants that are to be sanctioned
by the inistry of Education.

(iv) Make a blue—print for the future set—up of the
Institute Iin terms of the needs of the State.

Location and administrative arrangement

The Unit may be located in one of the universities

of the State to look after the development of science
education at the school stages. The entire expenditure

on the establishment and maintenance of the Unit woxild

be borne by the Government and the xiniversity will not
have to incur any expenditure. The location of the Unit

in a university is likely to result in economy of
expenditure, because the existing laboratories, library

etc, of the university can be used by the Unit. It will
also provide necessary facilities and create a favourable
atmosphere for raising the educational standard of science
teaching, which is the main function of the Unit. The guidanc
and cooperation from the university professors for study and
research purposes and for consultation with them for every
other matter would be more convenient if the Unit is located
in the same premises.

Although the Unit be administered by the State
Department of Education, an Advisory Committee may be set
up to guide its woricing. This Committee will have
roproeentatives of the university, the State Department
of Education, training colleges, Heads of secondary
schools and the State Association of Science Teachers.
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Tour Ret)ort3 of ohe Kvaluatioii Tean*

1. Punjab

The Evaluation Team reached Chandigarh on the evening of
19th March, 1967. The Team called at the office of the Director
of Public Instruction on the following dt at 10.30 A.M. Besides
Prof. Balwant Sin”, Director of Public Instruction, the Joint
Director, Stat Parampal Singh and ths Deputy Director, Shri
Inder Singh were also present at this meeting.

2. At the outset, the D.P.l. remarked that the allocation

for education in the State's Fourth Plan had been reduced consi-
derably. It was his considered opinion that Central assistance
was absolutely essential for implementing programmes of qualitative
improvement. Education received a comparatively low priority in
the State Plan. He was, therefore, strongly in favour of
maintaining the centrally sponsored sector in respect of selected
programmes for raising .standards of education in aichools.

3* Coming to the Crash Prograirane, he explained that although
the Ministry of Education allocated funds for the scheme in June
or July of the financial year, the sanction from the State Goverm-—
ment was received towards the end of the financial year. For
example, the sanction for 1964-65 was received from the State
povemment on 19th January, 1965* In 1965-66 the financial
snaction was received oiily on 27-1.1966 and during 1966-67 on
28.2.1967* ~oe late receipt of the sanction naturally placed the
Education Department in a difficult position as all the formalities
for purchase of science apparatus had to be rushed throiagh during
the last five or six weeks of the financial year. He suggested
that there should be some device by which these grants could be
carried over to the next financial, year so that tn™ Department was
given sufficient time for completing the purchases. In this
connection, he mentioned that his Depg™tment Informed the district
officers and heads of schools in advance the grants which they
were likely to receive and asked them to make necessary advance
preparations. Even so, the results were not as satisfactory

as they should be.

These reports were sent, in the first instance, to the
Education Secretary/D.P.l. of the State concerned for
comments. Andhra Praueeh, Madhya Pradesh and Maharashtra
sent comments which have been taken into consideration
while finalising the reports.
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4. Prof. Bslwant Sin™h m;—ntioned that before 1958 every
secondary school which war raised to the btatu£ of a higher
secondary school was given a grant of Rs 1.05 lakh, of which
R» 50»000'was for science equipment and the rest for tht labora-
tory building, fittings, furniture etc. On account of
financial stringency, the grant ’-as reduced from 1$56 orwarc
to only Rs. 25»000 per school. In 1964, this grant ./as further
reduced to Rs. 15,000. The bigger schools, T.-hich had a number
of sections in each claea, were naturally at a disadvantage as
they had to provide apparat\xs for a large nunber of ;.'tudents.
Also those middle schools which were straightaway upgraded as
higher secondary schools were in a difficxalt position ae they
had no basp fron which proper laboratory facilities could be
built up.

5. With the help of the State Science Education Unit, th
Education Department had compiled a standard list of equipment
for high and higher secondary schools. The deficiencies of each
school were aiscertcined in relation to this list.

6. The Central Gtovermnert had laid dovn that the funds
under the Crash Programiue should be utilised only for schools
set up upto the end of the Second Plan. The L.P.lI. felt that
this decision prevented his Department froiu assisting a large
number of schools started in the Third P.-ca vhich were in fat
in need of inmediati assistance for science egtiipment. The
resources of the State vere inadequate to aeet the demands of
these schools.

T« Regarding the procedure for purchase of scitnce equipment
supplied to schools, Prof. Balv/ant Sin”i pointed out that the
Controller of Stores of the Government of the Purgab invited
tenders from various firms. The goods.offeree: by the firm:, eeere
then inspected and approved by a Special Purc.iase Comnittee
appointed by the Government. Prices were approved by the
Controller and a copy of the rate contract was supplied to tli
schools. Purchiises for £6>vemnent aclicols were mainly arran”~d
through the Department. In the cases of non—government schools,
the purchases in one year were made through the Departntnt

and in other t/0 years, the scnoels negotiated with the fiims
direct. Inspite of these elaborate arrangements, the results
were not satisfactory. Sore of the apparatus received by the
schools wes defectivt—. Sonme of the reputed firms did not

enter this business because they could not quote ;rices which
small and unreliable firms were able 10 quote. Prof. Balv/anl
Singh felt that the tender systum should go and standard equip-
ment must bi purchased from standard firms £t negotiated prices.
He also felt that the Central Government or the State Goverruthints
could set up their own tforkshops for manvifactiiringthoao' itt—e
of equipment where precision was required.



6. Prof. Balwant Singh said that they had no funds to
assist schools for construction of soiance laboratories and

it was quite possible that in a few cases the equipment supplied
to schools wovild be lying luiused for want of a laboratory

room.

S. Regarding availability of science teachers, Prof.
Balwant Singh said that the grades of pcPt—graduate teachers

in higgler secondary schools had been improved and brought on

par with those of lecturers in affiliated colleges. Yet there
were not more than 20 M.Sc. teachers working in all the 120
higiier secondary schools in the State. Ihe position regarding
supply of B.Sc. teachers waa better but even here the supply
fell shott of the demand. Although the Department had recently
sent a requisition for 100 B.Sc. trained men teachers, the
Subordinal9wvR Staff Selection Board of the State could select
only 57* Against the demand of 100 untrained B.Sc. men teachers,
the supply was 85. In the case of women teachers, the supply

of trained science teachers was only 37% of the demand. Ihere
was also shortage in the case of mathematics teachers. Only

6}% of the posts for trained mathematics teachers could be filled
with qualified men candidates. In the case of women, the
corresponding percentage Vies 45«

10. As regards special training programmes for upgrading
the knowledge of existing science teachers, the State had tried
various methods. In 1959-60, the State had, on its own initiative,
organised a nine—month condensed course for 129 science teachers
to equip them for teaching in higher secondary classes. The
coiurse was arranged with the assistance of the Punjab University
who were paid a sum of Rs 1,800 per trainee. In the opinion

of the D.P.l., the course was not a success because the

syllabus was somewhat unsuited for teachers of secondary schools.
No diploma was awarded at the end of the course. There was
hardly any motivation for the trainees v.ao did not derive

any monetary benefit apart from on™adveince increment in their
existing grades. On the other hand it was a problem to appoint
substitute teachers in the place of those deputed to attend

the condensed course. This arrangement weis continued for three
years. Later, in 1965—-66, the Punjab Government organised
under the Crash Prograaaie condensed courses in chemistry and
biology at the Govemnent College, Chandigarh and in physics

at the Punjab University. Here again, the Department was not
quite happy with the xjonduct of the courses. Hie teachers also
did not show any interest in these courses for want of monetary
incentives. The Punjab Govermment also tried the experiment of
upgrading the qualifications of the existing science teachers
by having them placed in the M.Sc. courses in the Punjabi,



Kuj~shetra and Agricultural Universities of the State. But
the outfioce ~/aa again disappointiiog becauoe teachers who got
the M.Sc. degrees were reluctant to return to schools inspite of
the legal bonds they had furnished. Quite a fev. left schools
and joined affiliated colleges. In 1966—67> no condensed coxnsK
V/as organised. In regard to short—tern courses, the EepartniRnt
arranged only one I0-rreek coiirse in 1965-66. 30 teachers uere
selected for the course, but only 1? attended. Ilhis ;es due to
the difficulty of finding substitute teachers. The present
thinking in the Department is that only a full-fledged Science
Education Institute could undertake the training progranrae cn a
sound and permanent footing. lhe Science Unit set up in the
State had ceased to function after reorganisation of the Stnte.
The Unit should be revived and upgraded as a regular Institute
which should be located in a snail but v;ell—-equipped college near
Chandigarh and should arrange short—term and condensed courees
in cooperation with the staff of the college. Tlie laboratories
of the college could be suitably strengthened. The Department
is also of the view that all science teachers should attend
10—week refresher courses by turns and the brighter ones anong
them should then be picked up for the nine—month condensed course.
An examination should be held at the end of the course and
succeasf\il trainees should be given a post—gradimte diplona
which should entitle thea to the grade of Rs 180—450 which is
the present grade sanctioned by the Government for third
division MScii. Prof. Lalvant Singh was hopeful that a course
specieilly designed for science teachers by the State Institute
of Science Education had a better chance ox success provided

the teachers had the prospect of going into the higher prade
referred to above.

11. On the afternoon of 20th Liarch, the Evaluation Team
visited tjo local schools, but found that they were not
functioning normally ovang to exaaiinations. The science teachers
were not available on the proaises at the time of the visit and,
therefore, no information could be collected.

12. On 21st Iferch, the Team visited in the nolTiing, first
the D.A.V. Ettgher Secondary School, Chandigaih. This is one of
the largest schools in Chandigarh with an enrolment of ovfr
2,500 students. Tlie school has as many as 6 science sections
in class Xl with 60 boys in each class section. According to <mre
Punjab University syllabus, students taking science as an
elective subject for the highc—r secon”ry exaaination have to
perform practicals in biology in cl tS”IX & X gjid in pJorsicr
and chemistry in class XI. Tlie school received a gi‘ant of

Rs. 4»625 under the Crash Programme during 1964-65 ¥d the school
authorities were permitted to purchase the equipment fro;, fir:i8
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approved imder the rate contract system. Since the school
authorities made piirchases directly they were able to select
good quality apparatus. In the following yeari.e., 1965-66,
the school received a grant of Rs. 8,000 but the orders for

the bulk of the apparatus i«*'e placed with the firms by the
Department. Some of the iiami received by them were not of
high priority and left to themeelves, the school- authorities
would have purchased other items of da*—to—day vise. Also,
about 10 to 157bof the apparatus was defective. The Evaluation
Team inspected the laboratories of the school and some of the
defective items of equipment supplied to the school. The Team
was not impressed with the upkeep of the laboratories. The
Team was informed that the annual expenditure on the school
laboratories was : Physics — Rs 4f000, Chemistry — Rs. 5f000,
Biology — Rs. 4»000, General Science —Rs. 2,000. The Education
Department permitted the school to collect science fund from
students. This fund was utilised for meeting part of the
expenditure of the laboratories.

1J. The Team next visited liani Majra High School situated
at a distance of about 6 miles from Chandigarh, within the
Union Territory of Chandigarh. [IMs is a co—educational
school with about 700 pupils in classes VI to X, one—third
being girls. lhe school received a grant of Rs 1,500
during 1964-65 and Rs. 2,000 in 1965-66 under the Crash
Programme. The first grant was utilised by the head of the
school himself. In the case of the second grant, purchases
amounting to Rs. 1,500 were made through the Department and
the balance of Rs 500 was utilised by the head of the school
directly. Here again, it was explained to the Team that
the quality of some of the apparatus received through the
Department was not upto the mark. The school had sufficient
apparatus but the laboratory room was small and the furniture
was inadequate. The school had one E.f?c. trained teacher.
Among the equijment received by him was a set of maintenance
tools which was being put to good use.

14* The Team next visited the Govermment High School at
Dehra Bassi. This is again a co—educational school with a large
number of girl students. In class IX, there were 97 students
and in class X, 90 students. All students were studying general
science. The school received under the Crash Programme

only one grant of Rs 1,500 during 1964-65. The Team was

unable to see the laboratory as the key was with the science
teacher who was away with examination duty. The Head—mistress
thought that school had enough science apparatus but not
sufficient furniture. She was not satisfied with the performance
of the science teacher.
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15* While visiting the school, the Team noticed with
satisfaction that 8 new class—rooms were imder construction
with the assistance of‘the local commijuiity. The Govemi:ient
had contributed Hs. 1,000 for each room and the local community
vas expected to contribute the balance i.e. about 1,500

per room. The Team met soae menbers of paxent—teacher
association viho had voluntered to get the building constructed
under their o.m super/ialon with every possible economy. The
Assistant Director of Education, v.ho accompanied the Team

on the trip, explained that the Punjab Government was helping
the village communities to put up additiomi.l class—rooms by
contributing Rs. 1,000 per class—room. This scheme —& working
well and Weas evoking good responaefrom the public.

16. On the afternoon of 2lat l.larch, the Team met the
D.P.l. again and gave him their impressions. Riey also
discussed with him the future plans for strengthening science
education in the State. The D.P.l. felt that the follovdng
measures were required to improve science teaching in schools
in his State:

a) A science supervisor should be appointed in every
district. The supervisor should work under the guidance of
the District Education Officer and should be incharge of all
vilak connected with science education in the district. The
absence of qualified supervisory staff for science in the
district Vvas a great handicap in implementing any program:ie for
strengthening science education.

b) The Science Education Unit in the State han practically
ceased to exist after the reorganisation ofthe State. The Unit
had to be revived and strengthened sc as toperform its normal
fixnctions and also to conduct regular 10—week short—term and
9—month condensed courses.

c) Schools established upto the end of the Second
Plan had been supplied apparatus lander tae Crash' Prograncie ljut
schools established after 1961 were in many cases deficient
in laboratory equipment. Science apparatus should be supylied
to these schools as &oon as possible.

17. ‘flie Team also called on Shri Pritmohinder Singh,
Education Secretary of the Punjab Government. The D.P.l., the
Deputy Secretary and the Under Secretary ofthe Education
Department of the Pun.mb Government were also present. Bie
working of the Crash Programrae was reviewed. It «aa agreed
that the State Science Education Unit should be revived as
early aa possible, 'nie delays in the issue of financitl.
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sanctions would be eliminated and the procedure for purchase
of science equipment would be streamlined. It was also agreed
that the training programmes for acionce teachers would be
reorganiiied. The Education Secretary also said uhat the
reconmendations made by the Education Commission in reE—ard to
science education would be exafiii.cd anu giveii effect to
within the resources available with the State Government.
It was felt that a detailed survey shorld be made in each
district of the immediate and essential needs of all secondary
schools in respect of laboratory rooms, furniture and equipment
and a plain of action be drawn up for the remaining years of the
Fourth Plan. N/ this overall plan was ready, 'Aas and means
should be devised to implement it with the resources of the
State Government and such assistance as could be received from
the Central Government under the centrally sponsored schane

for the strengthening of science education at the secondary
stage.

2. Vfest Bengal

The Evaluation 'lteem reached Calcutta on the morning of
30th March, 1967 "lhe same day at 11 a.m. the Team calletjfen
on Dr. B. Dutta, Secretary, Education Department and explained
to him briefly the object of their visit. Later, they met
Prof. Dutt, Deputy Director of Public Instruction and Shri
S. C. Ray, Chief Inspector of Secondary” Education. There was a
detailed discussion on the implementation of the centrally
sponsored schaae relating to the strengthening of science
education and special training of science teachers (Crash
Pirograome).

2. IRiere axe about 1,600 higher secondary schools

(upto class XI) in the State of which about !,200 have provision
for the teaching of science. In adiiioion, there are 1,400

hi” schools (upto class X) of which about 500 have provision
for the teaching of elective science. -"1 high and higher
secondary schools have provision for the teaching of general
science. According to the present regulations, teachers with
B.Sc. (Hons) or H.Sc. qualification— are qualified to teach in
class XI. An Hons, graduate is placed in the grade of

Rs. 225—-470. He draws D.A. at the rate of As 40/— and housing—
allowance at the rate of about 10% of the salary. M.Scs. are
given a start of Rs. 240/— p.m. Teachers V/ith B.Sc. degree are
qualified to teach in high schools. According - Prof. Dutt*s
estimate, only about 600 higher secondary schools have qualified
science teachers. IJie others have to make do with B.Sc. teachers
who have —taen six—month condensed course, arranged by the
Govemcient of West Bengal at five colleges including the
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Presidency College. The output fron the condensed course is
about 350 every year. The teachers undergoing the course are
paid a stipend of Rs. 50/— P*®* in addition to their nonnal
emoluments. According to Prof. Dutt, the condensed course

is too brief to equip teachers to handle the subject in class XI.
He was of the view that only 1*.Sc. teachers could do real
justice to the syllabi prescribed for scionce at the higher
secondary level, but he added uuat it difficult to obtain
services of M.Sc. teachers on the emoluments offered to thean

at present.

3. The State Institute of Science Education had been
established at the Burdwan University. Prof. Dutt felt that
the Institute should have been set up in Calcutta so that its
advice on technical matters relating to science education
could have been more readily available to the idrectorate of
Education.

4. It was explained that upto 1962, every secondary

school raised to the status of a higher secondary school receivc?™d
a grtmt of Rs. 55,000 for construction of laboratories and
another grant of Rs 50,000 for apparatus and furniture. After
1962, owing to financial stringency, these grants could not

be given V/ith the result that about 600 higher secondary schools
started after that year had to be satisfied with make—shift

arrangements. The State Government paid a contingent grant
of R 3,000 per annum, to every higher secondary school teaching
science course. This included the salary of a class IV servant.

5. As regards the supply of science equipment under the
Crash Programme, the Government of West Bengal had set up a
Committee consisting of the D.P.l. and other senior officials
of the Directorate of Education to select schools, which were
to be given financial assistance under the scheme. The State
Government's sanction for the release of funds under the scheme
was usually received towards the end of the financial year.

The Directorate drew the entire grant before the close of the
financial year and distributed it to the schools by June in the
next financial year. 'Rie schools werfe furnished with a model
list of apparatus and appliances for guidance and were asked to
complete the purchases within a month of the receipt of the
grant. Grants were sanctioned to schools on a ujiiforra basis
during 1964-65 and 1965-66, that is, R2. 12,000 for higher
secondary schools with physics, chemistry and biology and

Rs. 8,000 for higher secondary schools Tvith physics and chemistry.
High schools teaching elective science were sanctioned Rs. 4,00C
each, while all schools were Stinctioned Rs. 2,000 for general
science. It is proposed to sanction "?rants for 19f>6-67 after



ascertaining the needs of individiial schools. The grantee
ixistitutions are required to purchase eqiiipnent of good quality
after calling for tenders. Prof. Dutt, however, stated that
on his visit to schools he had noticed that some of tl'e items
of equipment supplied to schools rero defective.

6. It was explained that in each district there were

four principal officers of the Directorate: an Inspector of
Schools, an Inspectress of bchoo]® a Social Education Officer
and a Physical Education Officer, the first three being class Il
officers. These officers functioned independently of one another
and were responsible dircctly to the senior officers at the
headquarters. Prof. Dutt felt that the district officers had
little time for detailed inspection work, fie was of the view
that there -8 need for a qualified officer at the district level
to supervise and guide science teachirig in schools.

- In the afternoon, the Team visited the Ballygunj
Government High School. TSie school teaches up to higher
secondary level and has four sectionSeach in classes IX-—XI.

Two of these sectiorSare for science (about 90 students) and

one each for technical subjects and htimanities. The school

has provision for teaching jJhysics, chemistry and biology.
Science practicals are held from class IX upwards. In class XI,
there rere four periods for theory and tvo for practicals per
week in each science subject. Languages — English and Bengali —
accomt for 19 periods per week. The school has three science
teachers all vith B.Sc. (Hons) degrees. The school received

the grant of Rs. 55»000 for science equijment when it was upgraded
as a higher secondary school. ‘lhe school received a grant of

Rs. 12,000 under the Crash Prograjme in June, 1965* The gz*ant
Vias 9*51966 and paynients for purchases vi,ere completed
in March 1966. The science teachers prepared li~“ts of apparatus,
which were purchased after calling for tenders. The headmaster
felt that the system of purchases was satisfactory. He also
felt that the grant under the Crash ProgramTie was wrelconre since
it helped the school to ;jake good the deficiencies. The Team
inspected the school laboratories and were generally satisfied
with the quality of the apparatus purchased from the grant.

The laboratories were kept well. In regard to the technical
stream, the Team was ~iven to understand that there was not much
demand for the technical course, the teachers had not onoiigh work

to do and a lot of costly equipment vias lying Tdthout being put
to much use—.,

9. On 5'ISt March, the Team went to Biirdwan to visit the

State Institute of Science Education. They first met Dr. D. M. Sem
the Vice—Chancellor. Others present at the meeting were:

Dr. A. Mookberji, Hony. Director of the Institute, Shri

S. N. Chatterji, Registrar of the University and Shri P. N. Sen Gupta,



Reader in the Institute. Dr. Sen explained that it had not
been possible to recruit sufficient M.Sc. or B.Sc. (Hons)
teachers >n higher secondary schools. Hence it was necessary

to select on merit B.Sc. teachers already working in schools

and give thm content courses. The Institute of Science
Education had been set up with an independent governing body,

of which the State Minister of Education was the President

and the Vice—Chancellor was the Vice—President. The Institute
was organising content courses upto Honour's level in physics
and chemistry. A course in biology would be started in 1967-68.
The Institute had rented prcanises from the Burdwan University
where it had set up its owmn physics laboratory. As for
chemistry, the course was organised in the chemistry laboratory
of the university. The Institute had a separate library. An
experimental school was under construction. building

was estimated to cost about Rs. 1.90 lakhs and nore funds would
be needed for equipping it. While the cost of constinction
according to usual P.W.D. specifications was Rs 35/— per sq. ft.,
the cost had been brought dom to Rs. 11.50 per sq. ft. by
adopting tecimiques developed by Prof. A. C. Roy, fonner
Principal of the Silppur Engineering College and now Vice—Chancellor
of the North Bengal University. The experimental school was

to house model laboratories in all science subjects, a workshop,
science museum and a library. The idea was to develop a kind

of science education centre to which students fron neighbouring
schools could be brought from time to time. The Institute was
in need of a hostel for the trainees. Dr. Sen indicated that
the Institute would shortly undertake publication of general
literature on scientific topice. It was also proposed to select
about 20 schools for intensive work so that the new ideas
Ooeiepod iin two Tnstitute oould bo tested in actual class-
room conditions. Dr. Sen also proposed tnh miie up a circulating
library for science teachers.

9. The Team visited the Physics Department of the Institute
and saw the class and the laboratory. Tliey also visited the
Chemistry Department of the University where the trainees

were taking their practical tests. Next, they visited the
building of the experimental school under construction and also
quarters for lecturers of the univtjrsity, built according to
the new low—cost technique. The Team was satisfied with the
arranganents made for the content course at the Institute. It
was, however, explained by the staff of the Inst'tute that there
was need to inti*oduce Dtthodology In the course and tlile would
necessitate the prolongation of the present course from 9 to 12
or 15 months.
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10. The Teala visited the Burdwan Municipal High School.

The scnool has two scienccTsMisctions in classes IX and X and one
science section in claas XI. The headmasttir said that there was
a growing demand for the science co\irse. Kie school hal

B.Sc. (Hons) teachers in physics and biolo™ md a B.Sc.B.T.
teacher in chemistry. Ihe headciaster of the School was also
an M.Sc. in physios. The school hjd received, in'1958» £
grant of Rs. 1.05 lakh for sciencQ. On the school
received a grant of Rs. 12,000 under the Crash Frogramme. The
Team visited the school laboratories which were well—equipped.
The quality of apparatus purchasedthe grant mider the
Crash Programit was satisfactory.

11. Acccanpanied by Sarvashri B. K. Bose and Anil Dasgupta

Dy. Inspectors of Schools, the Team visited two schools on the
morning of 1st April. The first school visited was the Shailendra
Sircar Vidyalaya, a well—established recognised, but un—aided
school, with an enrolcent of about 1,100 pupils. In class XI,
there were 90 pupils —45* 30 & 15 in science, technical and
humanities streams respectively. Here also the science stream
was popular, because the students for the technical stream were
at a disadvantage in securing admission to engineering colleges.
The school had M.Sc. teachors, 2/physics, 2 in chenistry and /in
1 in biology. This school had received an initial grant of

Rs. 50,000 for science apparatus. A grant of Rs. 12,000 was
sanctioned to the school in April 1966 under the Crash Programme.
Of this, a sum of Rj. 8,000 had been spent and orders worth
another Rs. 2,000 had been placed already. The school laboratories
were well—equipped rird well-kept and the gr,int under Crash
Programne had been utilised with great care. The headmaster

felt that the school would need a sum of Rs. 10,000 every five
years for replacementeand additions. Tnis —otEad be in addition
to the recurring expenditure of Rs. 6,000— per annum ofwhich the
State Goveminent contributed Rs. 3,000.

1?. The Team next visited Kankhuly High School, P.O.
Garden Reach, 24 Porganas. The school i situated in niral
surroundings, but a largo number of inhabitants of the area work
in factories nearby or in Calcutta, v;hich is accessible by

the local electiric train. Hie school was established in 1952,
was affiliated as 10—class liigh school in 1961 and has been
upgraded as 1ll—clajs hijher secondary school with one stream
(humanities) from 196?. Kie school has 421 pupils with 140
pupils in class V and 41 in class Xl and l4teachers, three with
B.SC degrees. About 12 students offered elective science for
their high school examination. Under the Crash Programme, the
echool had received a grar.t of Rs 4,000 in (uno, 1966. One of
the class roone is used as a scienco laboratory, "he apparatus
is sufficient for high school elective course and will hereafter



be used for general science course for higher secondary clasaes.
The apparatus purchased from the grant was of good quality,
although in many cases i-Miad not bean pat to use owing to lack
of experience on the part of the teacher. Most of the students
appeared under—novirished. The school building has been put

up Tilth coraiaunity effort and is fairly satisfactory for its
present needs. No effort had, however, been made to plant trees,
shrubs or flowers. The school had an un—rinviting loodc which

was in marked contrast to the pleasant green of the fields
across the nearby canal.

13. In the afternoon, the Team met Dr. B. Dutt®.,Secretary,
Education Department. The D.P.l., and other senior officers of
the Directorate were also present. The Team summed up their
impressions as under

a) The schools visited had adequate arrangements for
science practicals. Hie grants sanctioned under the Crash
Programme were on the whole vrell-spent and the apparatus purchased
in the four schools was of good quality.

b) The Institute of Scierce Education at Burdwan
University was doing “od woidc and shouid be strengthened further.
The content course should be extended by three or six months
to provide for v/orkshop practice and the teaching of methods in
science education, in which case additional B. T. training nay
not be necessary in.the case of such trainees. The Institute
shovild also be strengthened to undertake other functions spelt
out in Govomraent of India's scheme, specially those relpting to
curriculum and text—books. The Institute should also start
work with about 15 to 20 schools in the ourro\inding area to
test the materials which it may de/elop from time to time. Hie
idea of the exporimental school, as conc—5ived by the Institute
was, however, considered ae over ambitious at the present stage—

(o) A senior officer should be placeo in charge of all
school science education programmes at the‘headquarters. At the
district level also, there was neod to appoint science education
officers with suitable qualificationc and experience. Uttt
guidance at the school level was considered necessary if oariouD
benefit was to be derived from the funds spent for strengthening
science education.

In the discussion which followed, the Education Secretary
said that the suggestions of the Team would be oonsiderod. He
was of the view that all aspects of the problem namely,
training progranme, work on curriculum and text bocks, science
egraipment and siitable administrative and inspection arrangements
needed attention. He felt that it would be very helpful if the
Central Government could give asi indication of the assistnnct
his State coaid expect to receive tVer thr next foiir years under
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the Crash Progranme. This vtould ejiablc him tc evol™ro a
suitiblo plan of action. He was in favour of contini>iing the
centrally sponsored schume for strengthening of science
education as the schane waa of an all-Ind.’a xmportance,

the benefits of —/Lich would be vi-Iv.]>. tii va a puxioa of 10 to
15 years.

J. Mndhva Pradenh

Ihe Evaluation Team reached Bhopal on the morning
of 10th April, 196? and met the Pr.A. Misra. During
the course of their discussion, the Team gathered the
following information

i) There arfe about 1,200 higher seconJai—y schools in
the State. Of these ebout 850 are managed directly by the
State Governiaent. Nearly 300 higher secondary schools woie
started after 196l.

i) The State is finding it difficult tc recruit good
M.Sc.  teachers for teaching science subjects. Third class
M.Sc. teachers belonging tc the neighbouring State of U.P.
arc usually Gmplo;-ad in the State. But eventhey are unwilling
to go to difficult stations in the interior, V/ith the result that
about 150 posts of M.Scs. arc vacant. A B.Sc.B.T. teacher
starts on a salary of R 164 in the grade of Rs. "iSO—TO and
an M.Sc.B.T. teacher on Rs. 270 in the grr?deof Rs. 250——4S0.
A B.Sc.B.T. teacher who completes thenine—month condensed
course successfully ia eligible for the scale of pay allowed
to g+ M.Sc. IISe State has recently decided to give D.A. at
Central Government rates.

xii) THC Linitrict Ekmcation CiiiCer (class #1 ofiicer),
assisted by Assistant District Inspectors, is in nhar”of
pri2u—y and middle schools in the diatr'sL. Too Divi&ional
Superintendent of Education, assisted by 2 or ? Deputy B.S.Ee
and Assistant D.S.Es, looks after the educational a—“Iminiytratioii
in his Liviviion. He is also expected to inspecx higher
secondary schools, but usually finds no tine to do jt. It
has, thereforo, buen arranged that professors froii P.G.B.T.
colleges should inspect schools during their spare tne.

iv) The State is passing throiogh a period of severe
financial stringency. As a measure of economy, there is c ban
on the purchase of furniture or equipment.

V) No science foe is charged in schoola and the
schools do not receive any r .gular science grant for pimharje
of chemicals, glassware and other coneuciable stores.



2. The Team next viaitea the Science Unit in tne D.F.l.’a
office. It is understood that in 1963, the State eanctioned

a sum of Rs. 5,000 for science oquipiaent fcr each school.

Schools were authorised to mirchase scieace apparatus direct

from the dealers. Tlie State authorities were not liappy with the
results. In many cases the fWids were not uaed properly and

the quality of aFparc.tus porohased was sub—ctandard. Trofitin®
from this experience the State authori*,ieb have nnw evolved 4i
elaborate procedure for c™ntraliseO pui'chase of all 6cier;ce
apparatus from the funds made available under t*ic Crash Prograiane.
Briefly, tenders are invited on an all_india badis in respect

of all items included in the standard list compiled by tiie
Education Depar—bnent. Tlie firm~also required to sutej t samples /Mare
of the apparatus. The rates .are tabulated and the samples are
carefully examined. A hi/*—powtred Purchased Comittee sat up

by the Government makes the final selection sifter takirt" into
consideration both the quality of the samples th™ prices
qguoted. Orders are then placed ard the firms are rein‘red

to supply approved items at Btiopal or diract to schools.

Every item received in Kiopal i caroiuilj'—checked irith the
approved samples. Hie Team was impressud with the—ftt“oughneaa
and competence with v/hich the entire job is harjileci. Shri

P. S. Kapoor, Director of the State liistitute of Science Ei“uoation,
and his colleagues ljave put :.n days of hal'd and devoted laboui

to make a success of tho diffioult assignVieiit to theia—

5. In 1964-65, supplies of stiitnoe equjpnt—., calculated

at the rate of Rs. 2,475 /"Fr schools toauhii*g physics,

chemistry and biology, Rf. ;5CC fAr schoclc teacning physics

and chemistry and Rs. 500 for schools teaching gsner—M science
only. In 1965-66 and 1966-67, the oorrespondij™' figuraa

were Rs 5,110, Rs 3,000 a»3 fs. c,CoCj and Ha 4,480, Ra 2,000

and Rs 1,500 respectively. Actual requiremcr.ts of jndividxia]
schools were taken into consideretion while distributing ecience
equipment. In 1964-65, the entire ecuipaent was purchaccid oer*traxl/
and distributed from the neadquartcrs. In 1965-66, 3or>t equiptaent
was purchased at Bhopal centrallyand di'—tributad through <&
respective D.S.Es. Items like glassware and fthcmicals wermn
supplied by the firms direct +0 sc.®oois. Other equiFcor.;; was
supplied to D.S.Es. direct for the dist—"ibution t" 6cn—oja

For 1966-67, some equipraent like dwmictlj and glassware is being
supplied to schools directly wliile tLe —'cit ia purchaead

centrally and then distributed througc the divisional offices.

In all the three years, the Science Unit collected information
regarding requireracntP of cach individual institution , placed
orders for bulk purchase and airranged supplies to schools cither
directly or through tr*e dJ-vieioaai offxcea— Sirje all piurchaaeo
are made after going through an elabor,.te procedure "Jid the purchr™“r
have to be completed thi taad of tho finar—cial year, it haf not
been possible to utilize fully the gr—uta received under tne

Craah Programme.



4. .In the afternoon, th~ Team visited the State Institute cf
Science Education which was set up in October 1966. The Institute
is located in a large, new school building. Prom Jily this

year, a Denonstration Higher Secondary School (classes VI-XI)

will start fijicticning in the buildim™-  The Science Education
Institute will then have facilities for trying out its ideas
re’wi'ding teaching of science in the middle and secondary
sections of the school. 'The Jtudio—Visu&l Unit of the  State,

which is also located in the school building, will bea great
help to the Institute in ils training prograiame. Thes'taff
of Institute consists of one Director, a Vice—Principal, six

Assistant Professors, a Workshop Superintendent, an Office
Superintendent, clerical staff, laboratory staff etc. The Institute
propocos to undertake the following activities; training courses,
cxirriculvun research and publications, strengthening of science
laboratories of schools and extension work with schools.

5. Under the Crash Progranme, the State organised, in 1964—65
and 1965-66, 9—iaonth content courses for existing? B.Sc. teachers
in tho Motilal Vigyan Mahavidyalayit, Bhopal. The syllabus for
the course is approved by the Vikrom University which awards

a post—graduate certificate to successful trainees. Each year

a batch of 30 teachers is selected. The trainees are required

to take up to two subjects for their course and the

combinations offered are; (1) physics and chemistry, (ii) ptiysics
and mathenatics, (iii) chemistry and zoology, (iv) chemistry

and botany and (v) zoology and botany. In addition, 10—week
courses were organised in 1964-65 (two batches) and in 1965-66
(two batches). These courses consist of content, methodology

of teaching and workshop practice and there are 25 to 50 teachorG
in each batch. Following its establishmi nt, the State Institute
of Science Education has taken over the responsibility for runnin;
both types of courses. The Institute organised in 1966-67

one 9”7onth content course and 2 tin—wcek courses. The

Institute has no hostel for its trainees. The Institute has started
equipping its own laboratories in the new building. It has a
small library. It has also recently set up a workshop, which

ia used for training teachers in improvising and maintenance

of science equipment. In addition, the Institute has started

a repair service. Schools have been advised to serd their damaged
apparatus to the workshop. In the opinion of the Team, this

is an extremely useful service and will result in the utilization
of coatly equipment now lying damaged in schools.

6. The Team next visited the Model Multi—piirpose Higher
Secondary ScfiocJ, T.T. Nagar, Bhopal. IHe school set up by the
State Government fox' the ~ucation of the children of its
employoos in the new township, is new nanaged by the ’joard
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of Secondary Education, Madhya Pradesh. It has 950 pupils in
classes VI-XI and a staff*3 teachers, including one P. T. 1.
The school has four streams: science, humanities, commerce and
art. The science strenmis the most popular with 156 pupils in
class/xi. The corresponding number dn hamarities and cormerce
are: nil, 7 & 12 sird 18, 18 and 10 respectively. Only 2 pupils

in class X have taken the art atreem for which three lecturors

are employed. In the higher secondary classes, there are 15
science teachers, 11 M.Scs. and 2 B.Sce. The school has a large
building with well—equipned laboratories. A new science block with
separate physics, chemistry and biology® laboratories has been set up
recently with facilities for 60 to 70 students to perform practioeds
at one time. The Team felt that there was no immediate need for
putting up the new block. The school has a large library.

Sore of the expensive books in the library are not likely to be
used by the students and the staff. All oossible facilities

are available in the school, which is maintained at an annual

cost of about Ps. 3.50 lakhs. Yet this school, furnished and
equipped on a .generous scale, has nothing particular to its

credit in the form of new experiments or innovations or a special
teaching programme. The school has received Centrtl greurt under
the scheme for stren”rthening of model multi—purpose schools.

Under tho Crash Programme too, the school has received grants for

which there was not much need.

£pt

7. On the 11th April, the Team visited the Government
Higher Secondary School, Raisen. The school has only three
top classes IX, X & XI, with an enrolment of 198 pupils (including
25 girls) and a staff of 16 teachers. A goverranemt middle
building under a separate headmaster is held in the same

from 7-30 to 11.00 A.M. Nearby is another building
wher”~i“ribal children living in a hostel. The higher secondary
school has 5 science teachers in the lecturer® grado, two
M.Scs. and one trained B.Sc. There is one untrained B.Sc. also
on the staff. There are two laboratory rooms: one for physics

and chemistry and the other for biology. There, is plenty of

equipment, but the laboratory rooms are not properly organised.

The biology room is in disorder. The equipment is not being

put to efficient use. Otherwise also tho school does not appear
to be managed well. One of the rooms is broken, imother is

Tised for storing broken furniture. The water punp is unserviceable
and needs repairs. The school has not been insp*cted for tho

last three years.



0. THic Team ncxfr—visritod the Government Higher Secondaxy
School, Sanchi. Tlic higher Pecondary d:partiTieit of the ochool
hag only % pupils. In the acienco Dtream, there are 7 pupilr, in
class IX, 5in class X and 5 in class XlI. The science staff
consists of 1 M.oc. in loctv.x—erd grade and 1/B.Sc. gride. Iji
addition, there ia al M.A. in Mathematics. iTiere is enou”
science equipment in the school, botio Itenis are <Aa surplus to
its needs. The Team learn*; that there were many schools in the
State with snail enrolment '

9. In the afternoon, the Tdfin called on Shri R. C. Rai,
Education Secretary, Madhya Prndesh. The Team conpltoentcd

the Education. Secretary on organising 1 efficient system of
purchase of scioncf equipment and placed before him the follorint
suggestions for better implaaentf'tion of the Crash Profrraume :

(i) Since rll pre-1961 schools have tien more or less
covered unc'er the Crash Progr'inine, the future grants under the
centr;£Lly sponoored schene will have to be spent over schools
established after 1961. It is necessary to have a careful
survey and to estimate their requirements for science equipment.
On the basis of the survey, the State could get a .fair idea of
the equipment reqvdred during the Jburth Plan.

(i) Wiere is urgent need for appointing sxiitable
inspecting staff at the divisional level to ensure proper
inspection of science education. IMs staff can advise and

guide science teachers, aimy of whom are inexperienced and do
not know how to organise their laboratories. Kiis will ensure
a proper and efficient use of the equipment supplied to
schools.

(i) Thi; State Institute of science Education has
to be strengthened suitably. The present staff— one in each
subject — could not do full justice to teacliing their, subjects
at the pcst—gradunte level. lhe institute had al'so to vrdertalce
curriculum research, prepara text—boote and carry out experi-
mental work. It needed facilities of hostel etc.

Education Secretary thought that the Gtovemment of
India should identify reliable firms from which standard
equipment could be purchaeefi Vithout goim¥— throiigh the elaborate
procedure of calling tenders etc. He explained that owing to
financial stringency, the St<ite had reduced the Education
Plan for 1967-68fp?? Rs. 5 crore t(, fis 2 crore. The State
Government kid decided not to open ;tny new scho>.1 in 1967-68.
He agreed t*iat there was need to strengthtn inspecting staff
but felt that it would nut be iX)Cbibln to appoint any
additional staff owing te lack of resources. It was, however,



open to the Education Depcrtaent to fine’ out whether they could
spare additional staff for inapection by making suitable adjiat—
ments in the‘whole set—up.

10. Later, the Teem visited the Regional Collegt of Education,
Bhopal and spent about two honors visiting the laboratories,

the workshops and the library. 'Riey also (iscussed with the
Principal the training progranmes in the college.

11. On 12th April, the Team first visited Govomnent Higher
Secondary School, Obedullagunj. The school has 390 pupils in
classes VI to XI. In class IX, 45 pupils study science, in

class X, 37 and in class XI, 38* There is one M.Sc. teacher
for physics and mathematics, 1 B.Sc.B.T. for chcanistry and

1 M.Sc. for biology. The T&4in visited the physics room which
has enough apparatus but not siifficiont furniture and alairahs.
The maintenance of the apparatus was poor. Tlie chemistry room
was in disorder. Costly nicruscopee were lying on floor and
plenty of models were gathering duet in the store room. There
was a lot of apparatus which yira never used. 5he school has a
qualified carpentary teacher. But the wood—work room was in utter
mess. It was being used largely as a lumber room. It was
clear that the staff had been neglecting its duty a’d the
discipline in the school was lax. The school was in poor shape.
The Team understood that the school had not been inspected
since 1952.

12. The Team later visited Hoshangabad. Ihey met Shri
R. N. Khare, Divisional Superintendent of Schools. He has
143 Higher Secondary Schools in his jurisdiction of which 65
are government schools. He har two Deputy D.S.Es. and one Assistant
D.S.E. to help him. But they are all kept busy with administrative
work and departmental enquiries.

Shri Khare stressed the need for technical and
clerical assistance—for implementation of the Crash Prograune,
particularly in regard to distribution of scie*icc equipment. Ilhe
Team visited S.N.G. Ittgher Secondary School, Hoshangabad.
This is an aided school with 1,1-R pupils in classes VI-XI.
In class IX there arc 89 science students and in —class X and
X1, there are 81 and 63 science students. It has a fully
qualified staff. The laboratories are 'rell—equipped and well—
kept. Hie grant under the Crash Programme has been utilized
properly. The Team next visited the Government liighier Secondary
School, Hoshangabad, an old Zilla School, oetabli“ihcid in 1894»
The school has well—qualified staff. laboratoriee are
well—equipped and well-kept. Some of the equipaent in the
school is surplus to its needs. The next school visited was
Government Higher Secondary School, Powarkhel&. Ihe school haii
provision for teaching hu—anities, science aird a®jriculturc. It has
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a 35 acre fann nn3 two wells. In science cla3S(»8, there are

4, 10 ani 6 pupils in cl.iaaes IX, X, Xl respectively. Corresnon—
din(7 nunbeig for a/rriculture stream are 11, 13 9% The school
has 1 M.Sc. lecturer and 1 B.Sc. teacher. Between thsm they
teach physics, chc'nistry, mathematics and botany. Tie sciool has
also two M.Sr:. le*t’rrors ir, a/Tricultiii*e. T=e "ciencc nnd
&criCTilture laboratories were neatly arranged and well—kept.

13. In the evenirfj, the Team callcd ™n the D.P.l. at his
rasidencG and shared the experiences with hiu. They apain strsBsec
the need for suitable staff at the district or division” level
for the proper inplementation of the Crasl: Proflxorame.

4. Andhra Pradesh

The PValuetion Tecjn reached Hyderabad or 14th April.
In the miming thoy net Dr. N. Rmlal, 1orreer D.P.1. ;and now
Director of the Stpte Science Education Unit. Later, Shri
C. Gopinath Rao, Deputy D.P.l., joined the discussion. The
Science Unit was rtet up in the State ir Uovember, 1964. Besides
the Director, the staff now cons'ists of 5 lecturers (I has since
left), a librarian and clcrical and class IV staff. The Unit's
office is located in rented premisen. Acconnoiation has been
secured in the Methodist School to house the library and to conduct
the 10—week training courses. The laboratories and the workshop
of the school are also available to the Unit for use by the
trainees. For administrative purpose, the Unit is under the
Director of Higher Education, Ardhra Pradesh.

2. There are 2,600 secondary schools in the Stute. Of

these about 230 are of the 12—year higher secondary pattern.
According to the now pattern adopted by the State, elenentary
education 7ri.ll be of seven years' duration. This will be

followed ly secondary education for 3 ye”rs gjid hi“er secondary

or p.u.c. course cf 2 years' duration. The intoio™ated syllabus

of secondary schools of three years' duration which cane into force
fron the currcnt academic session providec for the teaching of
science to d" students as physical sciences and biological sciences.
In 1970-71, the first batch of studentswill take the exaiu.natlori
in the propooad 2—year higher secondary course.

3. A B.Sc.B.T. teacher is r‘iven a starting salary of

rRe. 145/“ p.m. in the scale of Rs 130-250. The gradefor M.Sc.

teachere is Pi. 180-370. D.A. is given at rates odniissible

to Central Govcrrrpnt enployees. Since lectuxers inpre—university
classes 1"t hi”or scales of pay, M.Sc. toacherr: are fonerally
unwilling to work in schools. Therefore, for a long time to cmic

the State ill have to Mir. codi:.n8<d oourscs of nine monthr’

duration to ur'fTido the kncwledee of existing B.Sc. toach'>rs,
particularly those regnirt'd to tcach physical scioncos.



4. The Osraania University has a”eed to rur thf* 9—raonth
condensed course for the Science Unit. Trainees completing thie
course are awarded a post—graduate diploma and ire elipibl®™ for
tho salary scale for M.Sc. tefchers in higtior secondarj” school.T.
The first course commenced in Novemhor, 1964 and the sccond in
July 1965. The third course was started in Jar'iary, 1967. Each
batch consists of about 50 trainees. FE'rery trainee has to take
two subjects. At present, courses are ore™nised only in physical
sciences. Each coxjrse costs about R2 1.6 lakh, which includes
salaries of substitute tcachers.

5. The Science Education Unit organises 10—-weer training
coursoB for B.Sc. teachers. The course consists of loctures,
discussions and practical work. In addition, the unit orgnnises
about 40 extension lectures in physics, chomistiy, botany and
zoology by the staff of the Ogmaria UrJ—versity. Those lectures
de.al with latest development in the respective subject ar™as. The
trainees are also given workshop practice, tr'inir,” in har.dling
audio—visual aids, etc. Two courses were organised in 19M—-65
and three in 1965-—6. Owing to late receipt of financial
sanction only two courses could be organi&;d in 1966-67. 50
teachers are admitted to each course-—

6. The Science Unit has evolved r. draft syllabus for olasses
VIII to X. It has prepared a for teaching chemistry in
class VIIl. Tho Unit has alfx? lielped the Department in compiling

lists of science equipment and of library books. The Unit is now
engaged on pr?ﬁtration of guide books for teaching science in
classes VI & ,  The Unit largertly r.trm.n-ria™ .->ootan;na.tir.n
for its laboratories, wox*ka>iop, lecture rooaie '.nd a hostiJ..
The Unit also needs additionfd staff for training courses and for
follow-up work.

7. It was e”gjlained that normally all eqoipnent reqoired

for Government schools had tc be obtained through the Central
Stores Purchase Bepartnont. But it wat found that tht egiJ-proen*;
purchsed throue”™ that Department was sub—;'tandard. Therefore;

it had been decided tha" only expensive articled, costing more
than Rs. 500 need be purchased f-'on dealers approved the
Purchase department. At present, the practice is that in the case
of government schools, the headinastor I*cs the authcritj' to make
piirchat>es direct after calling fcr tenders. In the oaae of ths
aided, municipal and zilla pariehad scl.ools, Iht; grants loScr tha
Crash PTOgramr.e are made to the rospectivo nanag'j.vintfl who make
the purchases direct from the ce.ilera. In 1@%4'65 SJJ in 1965-66,
the Special Inspector in Scionca ir. the? D.i'.l1.”s office s»nt the
standard lists of equipment to all high and hi®™er secondary
schools, collected their roquiraments nnd oalctJatcd thxe> fr«rt8



separately for onch school. In 196667, the grTiits were mis
on ad +oc ~"818: R. 12,000 and 8,000 in tho cnso of hig'hur
secondnry schools "nd P\ 4,000 grd R2 2,000 in the cn.se of Vdgh
schools. The post of Speci*" Inspector in Science havin.r been
withdrawn, tho -Tjrk in connecticr with the '—distribution cf “ants
has been entrusted to Dy. E.P.l. (Plrjinine), 7ho is alre.idy
over—worked '+d who does' rot hnve even the ninimun clerical

assistnjice n.odcd for thia adfitional wo":.— The pobition at
present is that the higher secondi.ry schools have adoqur™te laboratory
facilities. In the case of the hi™ school?, tfieequipment has

boen suppli'.—d but in mny cases thoro is no separate science roon
nor adequate laboratrry fumiturc’.

6. On 15th April, tue Tenm dmisitod the Zilla Parishad — High
School, Burt'n Road, Bolarrun. The school has 400pupils

(classes VI-XI) nnd 26 teachers, includinf: one P.T.l. and one
Drawing Toacher. It is housed in an old nansit.n of a jagirdar>
The property has not been repaired for years and a port Cf it

has coll:ipaed. Science is a crnptilsory s'lb.icct, which is tauZ;ht
by a woman teacher, who had studied botany, physics and chemistxy
for her B.Sc. degr<ie. The school has a lot of science equipment,
sore of which needs repairs. Sare equipnent is surplus to its
needs. The Government ha? sanctioned a “rant of Rs AM000 to this
school from the Crash Prar™TTine for 1966-67. Tlie teacher has
prepared a list cf roquirements and forwarded it to the Zilla
Parishad, which is expected to mmlce the purchases. The listMas
examined and it was f'jnd tsy the Tean that sone items included

in the list were unnecessary. There is, at present, no agency

to scrutinize the lists or guide the teachers.

9. The TeTin next visited the Zilla Parishad Multi—purpose
Higher Seccndar™ School for Boys, 3c;laram. T*iis is a well-
establi”ed school with a lar”™ and comnodious building. 1,200
students study in the school (classes 71-XI11). In the sjience
stream, there are 124 pupils in class X, 17 in class Xl and 73in
class XlIl. Tnere is one B.Sc.B.Ed. for teaching chemistry and

one M.Sc.B.Ed. each fYY teaching physics aathonatics and biologj—.
The three lo.boratories rf thc school are very well—equipped. A
grant of Ps 12,000 under the Crash ProgrTmme has been sanctioned,

to the school recently. The equipment will be nurchased by the
Zilla Parisliad. It was explained that the new npr'irafcus

proposed to be purchased will enable each student to parforn the
pmcticals individually. In the npinirn of the Toan th%n—

was no need t> '“A— the grant "f R, 12,000 to this rfchoo?.

10. The Taan alsr' visited the Zilla Parishad Oirls Higher
Secondary School, Bolnr=a Thrs 975 girls con roll in classes
VI to XIl. The raTlibtr of students inscience strean is 72, 56

and 37 in clisses X, Xl 4 XIl respectively. The chemistry
teacher is a B.fic.B.Ed., rhil mthe p'.iysics Tni biology teachers
are U.Sce. Tnr sdxfl hae twc Irb<rat ries — one for physics



and chemistry and the other for biology. Both the laboratories
are well equipped. ‘'Hie headmiatrees, a science gradxiate, has
been working in the institution since it was estnbliBhed in

1932 and is devoted to her work. She collects science fund —

Rs. 5 per fKQI83”er year — and herself buys equipoent from this
fund with great care. Some of the balances supplied by the Zilla
Parishad are defective and have not been used. The tables
supplied by the Zilla larishad are also not well-nade. The school
has received recently a grant of Rs 10,CXX) under the Crash
Progrsumne. The pvirchases will be made through the Zilla

Parishad. The Team saw in the biology room a microscope purchased
some time back for Rs. 18/— only. The instrument was good enough
for use in higher secondary schools.

11. In the afternoon, the Team called on the D.P.l., Shri

M. V. Rajagopal. Ihe Team explained to the D.P.l. the need for
adequate staff at the headquarters for organising purchase of
science equipment. They suggysted that it would be worthwhile

to centralize purtjhase in respect of costly items. They edso

drew attention to the need for adequate inspecting machinery at
the district level to supervise science teaching. The Team

also suggested that a detailed survey of the requirements in
respect of science equipment may be made in respect of high schools
established after 1961. IRie D.P.l. explained that in each district
there were in addition to the W.strict Education Officer, two

or three inspectors — one for about 40 secondary schools — who
were solely concerned with academic inspection of schools. Under
this system every school was inspected regularly once a year.

He would like to post atleast one inspector with science
qualifications in each district, but there were not enough persons
with these queilifications. He also appreciated the need for
adequate staff at the headquarters for handling the programme,

but explained that he was handicapped on accoimt of the financial
stringency and the consequent need for economy.

12. In the evening, the Team called on Dr. Raialal at his
residence. Dr. Ramlal explained the need for proper accommodation
for the Science Unit and additional staff for the Unit.

15. On 16th April (Sunday), the Tenia called on Shri L. Bullaya,
Director of Higher Education at his residence. The needs of the

Science Unit wore discussed with him.

14. Later, the Team called onDr. N. V. Subba Rao, Principal of
the Science College, Osmania University, at his residence. Dr.
Subba Rao, who is in charge of the 9—month ning

progTfuane, made the following suggestionst—

i) The trainees should specialize only in one subject in
the nine—month course.



ii) About 5 or 4 years after the trainees had p
/.condensed out from tho oourse, they should join a Siawaer limtitute
to gt themselves familiarized with the methodology of science.

iii) Teachers in high schools i”ould be trained in 10—weck
oouxses, where they should gain proiiciency in two subjects.
Workshop practice for ryeica teachers and trairdng in glass
blowing for chemistry teachers ehould be included in the 10—weck
course. It was also suggested that an Advisory Cummittee.
consisting of representatives of the Science Unit, the State
Department of Education and the University authorities, may be
constituted to review from time to tine tie jcience education
programe in the State.

15* On the morning of 17th April, the Team visited the Govern-
ment Higher Secondary school, Wanpfdly and saw the arrangements
for 10—day course for science teachers organised by Volunteers
of the American Peace Corps. The State Government ‘cave sanctioned
7 training centres at a cost of Rs 23,000 per year per centre.
The three volunteers of the Peace Corps explained to the Team
the organisation of the coiurse. About 15 teachers attend;, the
course for 10 days. Bie coi”se consists of lectures on basic
scientific principles, methods of teachine; and imparting of
skills to trainees so that they could improvise simple itens of
equipment. Every trainee learns the use of hand tools and is
expected to inprovise 11 pieces of apparatus during the period of
training. Training is also provided in the organisation of the
science clubs in schools. At the end of the course, each trainee
is presented with n copy of the UNESCO Source Pook for the
Teaching of Science and a set of hand tools costing Rs. 50/—.

It was explained that in eorder to get meximum- results, it was
necessary to have n well-thought—out follow—up programme. The
Peace Corps volunteers are sending a newsletter to all past
traixiees. The newsletter contains useful naterial on improvitati-Or*
of new apparatus etc. The Tealu was impressed with the enthusiasm
of the volunteers and felt that the course was serving a useful
purpose.

16. The Team visited the Government High School, Amirpeth.
The school has about 725 pupils on roll” in classes VI to XI.
Hiere art) 2 B.Sc.P.Ed. teachers cn the staff. The school is
housed in an old building which is in—sufficient for its use.
Accordingly, the classes are held in two shifts. Tho science
equipment is locked up in three almiraba. Althou™* there was
enough equipment, there was no place for performing practicals.
Hie school has received Rs. 2,000 as grant under the Crach
Programme. Soae of the new eguxpiaent need not have been
ordered.



17. Lator, the Tegin called on Shri N. Ramesan, Education
Secretary. The Team explained to hin the needs of the Science
Unit and also the need for staff at the headeqgiiarters and in the
districts for proper utilisation of the “ants received under
the Crash I'rograone. Education Secretary said that the State
was in serious financial difficulties and there were proposals
for retrenchment & reduction of tjxpenditure. However, he wo\jid
consider the appointment of necessary staff etc. i? the
Gtovermnent of India hod no objection to meeting the expenditure
fro© the frrants received under th* Crash rrogrannne.

5. Mahrirashtra

The Evaluation Team reached iBorbey on 24th April, 1967*
The Team met Shri D. M. Sukhth'inkar, Deputy Secretary, Education
Departaent, Government of Maharashtra in the Sachivalaya at about
12 nC'On. Shri E. R. Dhongde, Director of Education, fcharashtra
and Dr. S. V. Kelkar, Director, State Science Bclucation Unit
were also present. The progress in the inplementation of the
centrally sponsored schene for strenerthening of science laboratories
and special training of science teachcrs (Crash I*grame) in the
State of Maharashtra was reviewed.

2. There are at present about 4,0CO secondarj' schools in the
State. Of these, about 200 schools are of the higher secondary
pattern, situated in Vidarbha and Ifarathawada. In Western
Maharashtra, all secondary schools prepare students for the
Secondary School Certificate Erarination, which is taken after

a period of 11 years' schooling (seveti—elanentary sjid four—secondary).
The State Govemnent has agreed in principle to adopt the
structural pattern suggested by the Education Coniaission nunely,

7 years of elementary educstion, 3 years of high school education
followed by 2 years of higher seconaary education. Whether the
higher secondary course will be in the colleges or in the schocla
or in both still remains to be decided. Other details in connectior.
with the proposed reorga*usation have not been settled so far.

3. It is diffic\ilt @ recruit teachers with poat—fmduate
qurJ—ification to teach scienca in higher secondary schoola.

The State Government is, therefore, keen on organising nine—month
condensed course in subject content for existing 3.Sc. teachers

so as to upgrade theii hnowlede« in science aubjects. Dnfcrtunately
it has not been possible so far to pereuade the jiiversitier

in the State to run such courses.

4. Fresh B.Sc. trained teachers receive in all about Rs. 250/-
p.m. B.Scs. employed in industry earn core. ‘Hitorefortr, there
is considerable shortagr of B.Sc. tauchers for teaching general
science and elective science (physics and cheul-Stry) in high



schools. Pbr instance, in the Osnruia’xad District, out of 161
high schcjols, only 64 schools iiave grc.du?te science teachers.

The shorta’™e is raore acute in the rurrl schools. In HiDst
schools, S.S.C. or Intermediate passed teacherp are teaching
science in classes VIII and IX. UndfFrgmduate tcachtrr are also
teaching' science in classea X @ al in sci'‘ools where graduate
science teachers are not available. The State authorities

are of thu viev; that while short courr 3 arc necess.—a;® for B.Sc—
teachers, as provided in the centrally spon9di-ed scheme, in the
circimstances now obtaining in the State, it ic also necessary
to orgaiiise suitable courses for the un'ierfxaduate science
teachers. No training courses could be cr™anised in 1964—65*
under the Crash nopraiame. In 1965-66, 5 training courees of
10—week duration wore anranged for graduate science teachers,

one each in Boabay, r'oona, Auranirabad, Jalgaon and K'lliiDur.
These courses were run by the authorities of local colleges,

who were paid on an average a sun of about Rs. 17,000 per course.
This amount included stipends to trainees. In all about 126
teachers attended the five courses. Generally speaking, the
nanagenents of schools are unwilling to depute teachers for
training during the period v-en the schools are open because
they arc unable to arrange for substitute teachers. No training
coTirse for graduate science teachers could be arranged in '966-67-
Courses for undergraduate science teachers could not be organised
from the funds provided under the Crash I*gramme, for want of
sanction from Central Gtovamaent. The State Unit cf Science
Education, therefore, persuaded 4 zilla pjirishads to provide the
necessary funds. Thus in 1966-67 about 200 uridergradviate science
teachers were trained in coiirses whose duration varied fYyon ore
to three yeeks.

B« The State authorities decided to allocate to every higher

secondary school a sun cf Rs. .6,000 and to every high school a
/vidual sch- sijm of Rs. 2,000 for purchase of science equipmem: from the fuadd
ools and provided under the Crash i“ogrTijoie. A standard list Jf oequiixaent

was sert to all schools and schools were x“equired xo neke

allocate

finds in purchase of equipment, according to their needs, fron within the
relation to list supplied. liowever, it was not possible to assess needs of j.ndi
tao needs as suggested in centrally sponsored scheme. It was also not

possible to give any guidance in regard to the piirchase of
apparatus of gnod quality. Since all pre—1961 secondary schools
were covered in the nianner described above in the first two years
i.e. 1964-65 and 196566, it was possible to utilize, in 1966—62,
only a sum of Rs. 2.62 lakh out of the grant of fls 24-65 lak).
placed at the disposal of the State by the Central Gcvernnent.
Further, the oanction for grants for 1966-67 was issued only on
31.3*1967 and it is, theforere, not knv—wn what part of the

funds could be actually spent by the grantae ins—itutions.



6. The State Unit of Science Bducatiori wae set up in June,
1965 and consists of a Director (Class | Officer) two technical
Assistant (Class 1l officers), two junior clerks and one peon.

The Unit .is a part of the State Directorate of Education. At
present, the Unit is housed at Poona in the building of the
Government Training College for wanen primary teachers. The Unit
has no laboratories, library or lecture rooms of its own. It is
assisting the Director of Education in the adminiatratlon of the
Crash Programme and schsnies for Science Talent Seai*oh, Sunmer
Institutes, ViQran Mandirs and Science Clubs and Fairs. The Unit
haO also rendered assistance in the preparation of new syllabi

in mathematics and science in primary achools, prepaxation of
lists of apparatus sand equipment for different types of educational
institutions, surveys of science teaching etc. Proposals for
setting up a State Institute of Sjience iiducation have not
mateilalized so far and, therefore, the training programmes and
other important activities relating to curriculum, t“xt—books etc.
have not received sufficient attention.

7. During the coiirse of the discussion, it was explained
that the Pinance Department of the State often took a rigid view
on the implementation of the scheme. It was not possible to nake
even minor changes in the centrally eponsored scheme which

were considered necesstjry in view of the local conditions, without
first receiving concurrence of the Union Ministry of Education.
This took a lot of time and the sanction of the Union liinistry
of Education was often received late in the financial year

It was explained that gas piaxits which were needed in the
laboratories of hi“or secondary ochools did not find a place in
the list of apparatus received from the Union liiniatry of
Education. Therefore, when sanction was given for purchase of gas
plants in the case of a few higher secondary schools, the
Accountant General, Maharashtra raised an ob;Jection. When a
reference was made to the Union ‘ilinlstry of Education, it did
not give the necessary sanction, with the result that the audit
objection still remained to be cleared. This red—t£p? ms paxtly
responsible for the rather slow progresj of the ccntrally
sponsored scheme in the State. It may be mentioned that the
Tean is in favour of supplying gas—plants to higher secondary
schools teaching elective science.

8. The Teao reached Poona on thwevenixig of 24th April,
On the following morning, it visited s small villngeLoni, on the
Poona—Sholapur Road. !lhe village has a seconuxy school (classes

VIII-XI), called the .Tai Hind High School, which ie managed

by the Vivekananda Shikehan Sansthc— Kolhapur. This organisation
irua a chain of educational ir~titutions, about 2J0 in number,
including 7 oollegesj 175 hi” schoolc and ?2 hostels, nie
headman of the villa™e hsis donated a reeidtsntial hoxiee (waua)

and some cash to the organiaation. Some additions and alteraticne



have been uade and the claasos are held in the roomE of the

Wada. The school was started in 1%0. There are 3"0 pupils
(classfcs VIHI=XI) including 40 girls and 12 teachera. Tlie

school heE3 provision for the teaching of general science. A
science graduate, who had worked in the school for two years,
resigned his iost recently and an uJiucrgraduate teacher was in
charge of the teaching of the subject. A long corridor—type
room housed the laboratory. IThere wer( tables for practicals

and four almirahs for storing the equipment, in addition, to

R;. 2,000 provided under the Crash rrogrruame, the management of
the school has spent about hs. 1,000 oa acience equipment. The
school has sufficient equipment for teaching general science,

but with a little more care it should be possible to arrange the
laboratory furniture and apparatus in a more satisfactory

manner. Tht school has a small library, but this was in complete
disorder on the day of the visit. It was sug”sted to the villagers
who were present to collect some more fimds for the school, but
they regretted their inability to do so on account of poor
harvests.

9. The Teac next visited the Mahatma Gandhi Vidyalaya,
Uruli—Kanchan. Shjri Manibhai—Desai, who is the Trustee of

the Nature Cure Ashram, foiinded by Mahatma Gandhi, is also the
founder and manager of the school. The Institution, established
in 1950, is a miilti—purpose school with technical and agricultural
streams. ‘Hiere are 1,236 pupils (including 199 girls™ on rolls
in classes V-XI, 260 of whom live in the school hostex. The
school has a fine campus with extensive grounds, a new building
with a largo audiotorium etc. It is a well-managed insl”itution
with varied activities including a science club. The school has
able arid experienced science teachers and a well-eqvdpped
laboratory. The Team also visited the Pre—vocational Training
Centre and the liural Industrial Training Institute, bot located
on the school campiis. Of late, Shri Manibhai Desai has takeng
great pains to org.'udse a sattle breeding farm, an”agricultural
farm for producing hybrid seeds etc. A cooperative society for
lift irrigation has also le—m set up. In the course of a few
years, thes mactivities will change the face of the neighbouring
coxintry—aida. “fith its technical and .agricultural streams,

the school too is playing its role in the development of the
area.

10. In the afternoon, the Team visited Shri Gopal HLgh School,
Sadashiv Peth, Poona. This is a co—educational school, with

660 pupils in Glasses V—XI. One—third of tte- pupils are girls.
For the t lachintj science, there is one 3.3c.B.Ed. teacher.
Another teacher hos titkcii his B.Sc. exaninaticn recently and there
ia oni. Bjor. toacher with Inter—sciexi™ « STC qualifications.

There is a olasi.—cun—laboratcry in ... old building of the school.
The Tedin t."’XNintd some tae apparatvas purchased with the grant
of Rs. 2,000 givi.n under the Crash hrograiome \d found that some



items netd not havt been bought at all. !lhe echocl need not
have piiTchased a costly microscope for Rs 650. Instead, it .vould
have been better to purchase some more [emoiiEtration eqvipjtent.
It was clear to the Tecai that the sijxeme teacher necaed
guidance.

11. The Team next visited Nutan liferathi Vidyalaya and M.E.S.

High School, Deccan Gymkhana. Both thi;ce schools are well—
established and run by well-kno7.n educational societies of lonp
standing and er.periencs. £oth institutions have over 2,500 pupils.
They have good laboratories and experieiicet’ staff fir teaching
science and mathematics. In other lespoots too, the school' are
very well—provided. The Team felt that auch good insti‘nitlor.s were
not in need of the grants provided under the Crash Progrfjnne and
some of the itcans purchased froa the grants were not of an eeiGential

character.

12. On 26th April, tne Team visited Ada—sh Vidyalayn, Shix—val,
Satara District. This institution is nanagud by the Rgy-at Shiksl-an
Sanstha, an organisation which rune a chai;i cf “ducatioijal
institutions, including 250 high schools. There are 450 pupils

in classes VIII-XI (including 52 girls) onTy 50 of whom pcy fees.
The school has provision for teaching general science and also
elective science (physics and chanis:ry). No stuaent of the
school offered higher mathematics for the "33 excmiration. 'Sie
school has one B.Sc.B.T., one P.Sc. and mee Inter Science passed
teacher for teaching science. 1Jl the teachers are yoang. Tne
school received a grant or R 2,0X in (™65-66 under the Graau
Programme. Most of the equiomont pu.—d"™Wad s for —te p—irpose of
demonstration. This includes a taletcope wOrLh Bs. ~25/—* Some cf
the items are not essential and it would have been laetter if sore
more sets of apparatus had been pi<=Ye3ea ©5 tenable students to
perform experiments. The et™re room adjoining tie laboratcr/ g~
dirty and in complete disordei’. Some of the diRcrirded .oquipment
co\ild be put to use after nocesseiry repairs.

12. IHI0 Team next visit™ nhri Shivaj* ’'—adj—alaya, Sur>tf alro
in Satara District. There aro 54? pupils /nclad™ng 97 ffii'lls n
classes VTII-:Z of the School. Since the Fchcol hac no b'nl”?ing
of its own, the classes are held in sa»n different bui]d;™ngs in
the village. Classes of thiu achool arc t130 held in Iwo other
villages at a distance of 1" nils froi: In .:oxac— cf ti.ne,
these classes will be converted into fjll-fledged high schoDls.
The school has been fortu*iate in obtt'iuir® the j 'rvicee —=fa
retired science teocher. .1 "1iTj abJe "n3 talented Hie
purchases from Rs. 2.000 gj—nt have oeen ‘ritk very wiscOy and the
laboratory lias been arrangeu neatly 'r an improvised 3ht<. k good
teacher makes all the difference.
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15. The Team also vifiited Dravid High School, V/ai, a well—
established school of ovfcT 50 years' standing. Tiie school has
1,330 pupils (including 130 girls) in classes The school
has qualified acitncf staff alid a well-tquipped laboratory.

school has also n science club which is quite active. The Team
also visited the Sanjivan Vidyalaya, fanchagni, which is a

partly residential institution. The school hls all the facilities
of a good rGsidentiP.l institutior, a large library and a good
laboratory. The staff is well—qualified.

14. On 27th April, the Team visited the Ana—tha Vidyarthi

Griha, a well-known institution of Poona which provides free
lodgii.g, boarding and education to about 250 poor children. The
secondary school has good arrangements for teaching physics,
chemistry &nd biology. The school mns a chemical technology
course at the S3C level and tcachco pupils how to :aanufacture

ink, tooth—powder otc. In the technical section of the school,
there is a production unit which manufactures a variety of articles
on a conmercial scale. The organisation nans a school for printiiig
and has a large printing press which brings a profit of Rs. 1 lakh
every year and which is the main source of tht institution's
income. A nunbor of text bocks on science and technical subjects
l,ave been published. The institution has also nanufacturod a
micro—projector for Rs. 130/— which is good enough for students in
classes V-VIIl. The organisation is run by a band of devoted
workers, who have plenty of ideas and great enthusiasm for their
work.

15* The Team also visited St. Vinrent School, Poona. Tte

school has recently acquired science apparatus from a well-knovm
German firm. The Team Vaa greatly Kaprossed by the range and variety
of the apparatus, which was of excellent quality. Some of the
apparatus was specially designed for class—room demonstr—"tion./

16. In the afternoon, the Team held discussions with the

Director of State lhiit of Science Education regarding the future
programme of the Unit. Lc.ter thuy called on Dr. C. D. Deshpande,
Additional Director of Sducaticn and placed before him the following
auggestionb for consideration;

i) Since thu pre-1961 schools were more or less covered,
the supply of science equipment should hereafter be generally
restricted tj high schools set up after . The State Science
Unit should r-visf the present lists for teaching general and
elective qq iencts including therein only minimum essential equipuont
and apparatus roquirud both for d‘jmonstration ~~d students’
practicols. On t> basis of th.!' revised lists, the requirements
of all post-1 schoolssnould be assessed and a phased progrimmc
of supply b2 drrim up. The aesistaiict’ of training institutions
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in the areas may be taken for this work. In the case of costly
items like nioroacopes, galvanoneters etc., detailed guideince
regarding quality, prices etc. may also be given.

. ii) While the Science Unit should continue to assist the
Director of Education in regard to the administr™.ticn of science
education, it was necessary to set up a separate State Institute
of Science Education to take over the training prograjoae and
other academic functions such as revision of curriculum, preparation
of text—books and other general literature in science, design
of laboratories and laboratory furniture etc. For this purpose,
it was necessary to appoint suitable technical end ministeri—il
staff, set up laboratories, a library, lecture rooms, hostel,
etc. The Institute of Science Education should work in close
collaboration with the State Institute of Education and other
organisations dealing with the teaching of science and preparation
of text—books etc.

i) As for the training courses, the nine—month condensed
course for higher secondary teachers should be organised to begin
with in Nagpur and Marathawada Universities to cater to needs
of DVidharbha and Marathawada teachers. These universities
should be approached again. As for the B.Sc. teachers working
in high schools, the Science Institute itself should orgamse
6 to 10 week courses with such modifications in the present
syllabi as nay be considered neccssary. Also in view of tho
peculiar conditions obtaining in the State, the Science—

Institute should organise 9—aionth course for luidergraduate

teachers now teaching in classes MIII-iSc IX. Later such courses

for undergraduate teachers mi™t be organised at the divisional
level. Monetary incentives were necessary to attract lindergraduatos
to the proposed course. In all training courses, practical work
and improvisation of simple apparatus shoiild be emphasized.

iv) Science education in schools cannot make much headway
\inless there is proper supervision and guidance. Most of the
new science teachers, both graduate an® undergraduate, need help
periodically. At present the Zilla Parishad iXJucation Officers
were unable to carry out regular inspections, and most of the
inspecting staff had no background of science. It was, thtjcfore,
necessary to appoint for 3 or 4 districts,oone inspector who
shovild be in . .charge of inspection and supervisi—"™ of science
and mathematics education.

17* "Rie Team also called on Dr. C. Naik, Director of stztG
Institute of Education and learnt with interest froin her tht
efforts which were being made by her Institute to improve the
teaching of science and mathenuitics at the primary level.



Special nuabers of ’Jiwan Shikshiua', an organ of the S.I.E.,

were devoted to the teaching of science and mathematics. Special
week—end course were held for primary teachers in Poona in the
teachint? of mathematics. The Institute maintained close liaison
with the rcienre Teachers' Association of Poona. La—ter, in the
evenirg, the Team met Dr. Arnikc”®, Head of the Department ol
Chemistry of the POona University. Dr. Arnikar assxired the Team
that he ijould reconsider th" <iuestion of running <o'on—df>n9«<U—oourse
for higher secondary school teacher's in his Deptariinent.

m 6. Uttar Pradesh >’

Th6, Evaluation Team arrived in ~lahafead on 51, May,
1~r7* 1™e members of the Team called'..cin Shri R. S. Johri,
Additional Direccor of Education, Uttar Pradesh and discussed
with him the pro£,Tess of the centrally spoixsored scheme relating
to strengthening of science laboratories and special traardng of
science teachers (Cr.sh ProETamme ). 2hri G. M. Prakash, Deputy
Director (Training) was present at the meeting. L'‘ter, Shi—
S. Shaima, Dc'puty Director (Finance) also .joined the disciispion.

. X

2. Uttar Pradesh has about‘2,500 sedoridary schools, of which
about 1,000 are 10—year high schools and the rest 12—year Inter—
g jdiate oollLl"ges. Under the. Crash Programme, grants have been
sanctioned to about 761 non—government schools established before
1961. 'During the first year'of the scheme i.e. in 196465, a standard
list of science equijment for high schools and Intermediate
colleges was circulated thd the requirements for individual insti-
tutions were aasefesed. Grants were sanctioned upto Rs. 20,000 in
the case of Intermediate colleges and Rs 6,000 in the case of high
schocls. In the subsequent two years, grants r.ere sanctioned more
or less or ad -4c basis: R 12,000 to Intermediate colleges teaching
physics, chenistr:” and biology, Rs. 8,000 to Intemediate colleges
teaching!: physics and chemistry and R* 4,000 to high schools teaching
elective science. In all. cases, institutions were selected on the
recoruienr’ ations of the District Inspectors of Schools. It was
understood that all secondary schools established prior to 1961
were more or lees covered undur these grants.

5 In most cases, grants were released towards the close of

the fixiancial year. Wie grantee institutions are requi™ed t» credit
the grants into a separate saving bank account. The Book

for the account is deposited with the District Inspector of



Schools and funds are authorised to he dravm froni the
Pass Book only when the payments for purchases have to
made. Grantee Institutions are required to fUrnish
utilization certificates by the end of June following
the year in which the grants are released, A largo*
number of utilization certificates are, howeveri still
due even from those institutions which received grants
in 1964-65. Since the Directorwte of Education heef no
special field staff for science education and no physical
check has been made in respect of purchases nenie so
far,"it is difficult to say whether the grants have been
utilised properly and whether the:equipment purchased

is of good'quality. It is possible that a few institutions
may have misused the funds or submitted false accounts.
The Additional Director was of the view that a compre-
hensive programme of science education at all school
stages could be effectively implemented only when the
necessary field staff was in position,. According to

him a science consultant should be appointed in each
district, (]

4. The possibility of organising central purohcSo
of some selected 30 or 40 costly items of equipment

or offering detailed guidance to institutions in regard
to the purchase of these items —as discussed. It was
explained that this would be possible only If there was
adequate staff at the headquarters to deal with this®
work,

5, It is difficult to obtain servJces of post-
graduate science teacheisparticularly for teaching
physics and chemistry. These teachers receive a
starting salary of Rj,175/— R, 40/— as—D,A, The™
State Government has, however, laid down rules under
which managements can, in suitable oases, sanction upto
8 advance increments. Even so JtS<iS are in short supply
and the State Government has on its own startod ten
9—month condensed courses in different universities and
colleges in various science subjects for t? —benefit
of existing B,Sc. teachers. Prom the funds made
available to the State Government'under the Crash
Programme, two inore oondonsed courses have been started
in the Gorakhpur University, Teachers passing out of
these courses are entitled to"salary scales admlsaible
to M,Sc. teachers, Theso courses ere on the whole
functioning satisfactorily and meeting a felt demand.



6, B.So. teaohors are also in short supply,
partioularly in rural areas. Tho State authorities have
orgarised 10—weed courses for B.So, teachers working

in high schools in order to imjprove their competence.
Hitherto, these courses were organised in the Government
Constructive Training College, Luokiiow and the Government
Central Padagogical Institute, Allahabad, But from June,
1977, it is proposed to orgnniso the oO'Trses in the
State Institute of Science Education, It \was explained
thit there was reluctance on the part of teachers to
join the coursos because they did not stand to benefit
monetarily from attendance at such course. Also the
managements were unwilling to relieve teachers, because
they found it difficult to carry on work in the absence
of the Science teachers.

7, The Additional Director suggested the follov/ing
priorities for expenditure to be incurred from funds
to be made available hereafter under the Crash Programme:

i) Additional equipment for high schools to meet
the dememds of the revised syllabus. (Scirnbe practicals
will he compulsory for the High School examination commen-
cing in 1968)

ii) Science equipment for secondary schools
started after 19/71+*

"i1l1) Adequate staff at the headquarters and in
the districts for implementing science education
programme at all school ettiges,

iv) Various training programmes with built—in
motivation for teachers attending such programmes,

8, In the afternoon, the Team visited the State"
Institute of Science Education and met Dr. Sitawar Saran,
Director of the Institute and his three colleagues.

The Institute occupies four large rooms in the building
of the State Institute of Education, It also shares with
the S.1,E, a lecture hall”*seminar room and ample hostel
accommodation. The Institute has arranged two short
coiurses for biology teachers to enable them to teach

the revised high school syllabus more effectively. In
collaboration with S.1.E., the Science Instt, has also
conducted a week—end course for 26 teachers of mathematics
drawnfron Junior High Schools! The staff of the

Science Institute has actively participated in the
preparation of departmental text—liooks m mathematics
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for clEisses VI & VII, helped in the revision of

science Byllubi for the high school and Ihtar—mediate
olasses, prepared inventories of. aoieiice appartitus

and eq.uipment for teaching of science subjects at the
high school and Intermydiaie levels and compiled lists
of suitable science ¥ooks and magazines for primary and
middle school pupils* A few brochures have been brou”t
out by the Science Institute, While it has not bean
possible for the Ins+.itute to set up its laboratories
or a workshop, a good library har beai sot up.

9. During the course of the discussion, the
Director of the Science Institute laid much emphasis
on orientation bourses for teachers so that they could
be adequately prepared for the new syllabi’ and text-
books which were being introduced in schools, S™noe
.1t was difficult for che Science Inbtltute to work
directly with Junior high.' school teachers, the Director
was of the view that the Institute should take up the
orientation of trainers at the district level who would
be drawn mainly fKCEC the staff of the ncrnal schools and
secondaiy schools™ —Other points made by him were:
(i)*need"of mohetary incentives to teachers who attend
short—term courses, (li) need for oompencatlng nembers
of the Institute staff for loss of some facilities on
their appointment In the Institute (thf— staff of "the
State Institute of Education are recoiv™ig a special
allowance), (lii) need for provieion of a etatlon wagon
to enable the Science Institute to work intensively
with a few selected schools, (iv) need for special
facilities to enable the Jjoienct Institute to undertake
publication work (at present being a Govt, organisation
it is handicapped by departmentrJ. orders on this eub;)eot),
and (v) the need for maintaining close contact vilth the
Science Education DepartmOiit of N,G,E,'R,T.

10, The 7ceai was gl\-en to understand that there was

a move to transfer .the Science Institute to Lucknow,

The Team felt that the present locatior. of the Science

Institute was ideal in view of its proximity to. S,I,E,

Also since thr. Scfonce Institute had to maintain oloso

liaison with the Directorate of Education, the Centrhil
Pedogoglcal Institute nnd the Board of High School codd
Intermediate Eduoation™Team felt that it would be morO /.the
advantageous for it to woriw from iiliehabadn
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11. On 6th May, 1977 the Team visited Dwarika Prasad Glrle
Intermediate College, The Inetitutlon has 1200 girls on
roll in classes VI-XIl and has been teaching science at

the high school stage for 10 years and at tae Intermediate
stage for the last 4 years. Apart from the grant of Rs.
4,000 received under the Crash Programme, the insti-
tution has also received a grant of hs 155000 from the
State Government, The management of the school has

also spent large amounts on the constr’”otion of the
science block and purchase of science equipment. The
laboratories are well-kept and well—equiped. The school
has qualified staff —rfor teaching science.

12. The Team next visited Sherwani Rioxal Intermediate
College, Sallapur, at a distance of about 10 miles, from
Allahabad, The school has 625 pupils on roll, in classes
VI™XIl, There are three M,Sc, teachers, one each in
physics, chemistry and mathematics for the Intermediate
classes and one B.Sc, for teaching in high school
classes. The school received a grant of Ra,6,000 under
the Crash P—rograme and a grant of Ré&,24,000ft” the

State Government, The manager of the school, who is

a prominent industrialistl has also contributed generously
towards the cost of science laboratories and science
equipment. The Team noted that the management'had
invested a lot of money in buying expensive science
equipment, which was not needed , In the matter of
construction of science laboratories also,"a good deal

of saving could have been mude if the institution had
taken guidance from an experienced person,

13. The Team also visited Aggurwal Intermediate

College in the old part of the city. The school has

a strength of 1,550 pupils in classes VI-XIIl. There

are three science sections each in classes la, xZand two
science sections in class XIl, Since M.Sc, teachers

are not available, the teach™nf£ ' phycic;s and chemistry

is entrusted to two B.Sc teachers, who have completed

the condensed course and also attended Summer Institute —»
Bjfbiology and mathematics, the school had post—graduate
teachers. In classes IX, and X, three B.Cc teachers

teach the subject, A sum of 16,000 was paid to the

0hool under the Crash Programme, The laboratories of

the school are well—equipped. The Principal/the school /lof
explained that the grant had come in very hahdy to cope with
the increasing numbers of students offering science
subjects. On enquiry the teache-rs, who had attended the
condensed course and the Summer Institutes, '
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said that they hr.d personally benefited a gr'cit deal from
the course , but they admitted that the tralnin{» hud not
influenced the class—room practices appreciably,

14. Afterwards, the team visited the Saryu Parean Inter-
mediate College, situated in a crowded residential

quarter of the city. The school has 750 pupils in classes
VI-XIl, and teaches sciences in classes IX & X only.

An M.Sc. in mathematics teaches both mathematics and
physics, while a B.Sc. in biology also teachos chemistry.
Although new rocms were under construction, no &j* had
been taken to built a room which woulc. meet the special
requirements of science laboratory. At present, the
laboratory was located in a newly con&tructod room which
had insufficient natural light. The arrangement of
furniture and almirahs was clumsy. It was clear that the
teachers needed a lot of guidance in organising the labora-
tory. The schools had received a grant of Rt 2,400 under
the Crash Programme,

15. The last school visited was the Jcanuna Christit—n
Intermediate College. This is a la—Tge well-rxm institution
of rupute in the city. There trs 1,300 students in claBsos
VI-XIl, There are 5 science sections in class Xl and 4 in
class X111, Alls'science teachers are U.Scs, The institution
had excellent aih?angemente for teaching science, Becently
the school received a grant of Rs, 12,000 under the Crash
Programme; The school also received Rx3,000 frcm the
Union Ministry of Education for strengthening the teaching
of agriculture. In adiition, the Stite Gcvornment had
sanctioned a sum of R& 10,000 as science grant to the
school. The Principal of the school said that ho needed
Rs,6,000 , Rsi3»000"and Rs.2,000 as recurMnr expenditure

per year for chemistry, physics and b—jicgy laboratories
respectively. The Directorate of Education allowed the
college to levy a fee ofRel/— p.m. frcm overy student
offering science subjects, but according to the Principal
this was insufficient,

15. In the afternoon, the Team called on

Dr. O.M, Bhatia, Director of Education, U.Fry and shared
their imprGSsions with him. They explained the need for a
more detailed survey of the neads for science equipment of
institutions set up after 1961. They also suggested that
the staff of the Science Institute should bo strengthened
and facilities'for laboratories and a workshop should be
provided as early as possible. The Team also stressed the
need for the appointment of adequate staff at the hoaiquarterc
and in the dlatricts to deal’with all ‘jcienoe education
prograones at the school level.



APPEITDIX 1V

*RTTmTment In 9—month condensed ooviTse
for gradxmte aclence.tg.achers

31. Name of State 1964—-65 1965-66 1966—67 Total
No, (5)+(4)+(5)
1 2 3 4 5 6.
1. indhra Pradesh 29 29 31 89
2. Assam V) NA NA NA
3. Bihar NA Na NA N~
4. Gujarat Nil Nil Nil Nil
5. Haryana - — Nil . Nil
6, Jammu ® Kashmir NA NA NA NA
7. Kerola Nil Nil Nil *Nil
8, Madhya Pradesh 28 26 23 77
9. Madras NA NA NA NA
10. Maharashtra Nil Nil Nil Nil
11. Mysftre Nil 20 21 11
12. Orissa Na NA NA NA
13. Punjab Nil 27 Nil 27
14. Rajasthan - . 16 16
15. Uttar Pradesh Nil 31 38 69
16. rfeat Ben™al - 56 55 111

Nji, — Not available.
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* 1
1IJ-PENDIX V

EnrpXm.ent in .shorfrefresher course-s

Nnme of' State

1 2 !

1.Andhra Pradesh

2.Aaaam , *

3.Bihar Y. ”
4 .Gujarat
5.Ha;ryana

6.Jammu & Kashmir
7 .Kerala

8 .Madhya Pradfesh ,
9eMadras

10 .Maharashtra
11.Mysore
12.'0Orissa
13.Punjab
14.R"jasthan
15.~ttar Pradesh

t6 .West Bengal

ADu—"ation*
'of course

3

10 weeks

» ®.

1
8 weeks

4 weeks

10 “weeks

10 weeks

10 weeks

10 weeks

10 weeks

NA — Not available.

1964—-65

-
*

- 21

NA

NA .

Ni:,

NA

Nil
Nil
Nil

Nil

1965—-66 1966—67

5

91

NA

81

352

45

126
-

* NA'
13
*Nil
52

Nil

6

44

NA

57

Nil

254

V)

iMil

31

lll-NA

Nil

Nil

83
Nil

Total

(4)+(5)+(6)

7,

156

NA

138
Kil
]V]

1033
140

Nii
126
42
Bk
13
Nil
135

Nil
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States

+

1.Andhm Pradesh

2 ,Assam
3.Bihar

Mujarat

Utilisation of Central

'L'6-JC

Il AU OtTER|ftIN=

A

of eauiiab.£nt for school lg.bo_ratgrlaa.

5.Jammu & Kashmir0.78

6. Kerala

7.17Mad!'xya Pradesh 5.56

8 .Madras

° .Maharashtra
10.Fysore

11 Orisja
12.Puniab
1J.KaJdastnan
K.Uttar Pradesh
15.'rfest Bengal
16,Nagalend

Tot«l

NA — Not Available

Y1

Granta for.the Purchase

A v (Es. lakhs)
1964-65 1965—66 1966—67 T coin
?ﬁgﬁ;a' X;tgéiii Cen. Utilf- Cen— Utili— <C8n— Util
sed by tral sed by trai sed
grant St5,tcs grant States
__5___
5*70  5.70 9.93 7.63 14.63 14.63 30.26 27.9
1.42 2.61 3.00 2.38 4.42 NA 8.84
9.78 9.78 16.41 16.41 20.64 NA 46.83
2.55 5.67 8.55 8.47 10.33 10.33 21.43 24.4
NA 0.44 NA 1.22 NA 2.44 NA
2.25 0.93 7.47 550 9.04 9.04 18.76 1541
5.57 34.25 23.12 24.89 NA 64.70
3.00 3.90 9.53 5.73 11.66 KA 24.19
10.98 16.46 28.52 31.04 24.65 2.62 64.15 50.12
6.07 5.79 11.98 9.94 16,79 Na 34.84
1.06 Nii 3.66 NA 4.72 Ni. 9.44
3.70  4.37 26730 19.58 19.5~ 16.20 49.53 40.1!
7.80 6.55 3.93 4.69 10.91 22.64
20.65 21.16 10.71 12.15 20.03 20.03 51.39 53.32
18.63 22.16 26.26 16.90 20.36 20.36 65.25 .59.41
- - 0.18 NA 0.18 lla
200.94 - 214.00 — 514.87 -
60835

PLFCNNINO CQMMISSIC3N

LtBRAKY

of R"i5.46 lalch for Haryana

1. Informrtlon pivpn in cqluoits 2,3,4,5 & $ has been received froE
the Ministry of Eucntlon. /

2. Infomation given

in col,.

7 has been received from State Govte



