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INTRODUCTION

1.1 At a meeting held in Yojana Bhaven, New Delhi, on

the 14th December, 1966, under the chairmanship of the

Secretary, Planning Commission, and attended by representatives

of Union Ministries of Education and Finance and the University
Grants Commission, it was decided to reyuest the Programme
Bvaluation 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 take up this assignment owing to its
preoccupation with other enquiries, it was decided to entrust
the job to an Evaluation Team consisting of Shri AJH. Hemrajani,
Director (Education), Planning Commission and Dr. M. C. Pant,
Professor of Science Education in the Départment of Science
Education, National Council of Educational Research and Training.

{,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 Pradech, Maharashtra

and Uttar Pradesh. ' Tn the course of their visits, the members
held consultativns with the officers of the State Departments
of Education and the State Institutes of Scierce Education.
They visited a few schools in each of the States - both in
rural and urban areas, inspected their science latoratories and
discussed with headmasters and science teachers arrangements
for the teaching of science in “heir scnools. The total” number
of schools visited was 35. Tie édetails of the Team's itinerary
are given'in Appendix I.

1.3 = The Union Ministry of Fdvcation and the Education
Departments of all State Govermments (except Nzgaland) werc -
requested to supply detailzd information in regard to the imple-
mentation of the Programme. Although they were reminded, the
Goverrments of Assam, Bihaw, Jommn & Ksstmir, Madras, Orissa and
Rajasthan failed to furnish the inforuation. In the absence
of full information concerning the progress of the Programme in
all the States, this report remzins ircomplete.. However, the
members of the Team feel that celay in the submission of the
report for an 1ndef1n1te ‘period would defeat the very object for
which the Team was set up. Accordingly this re;ort has been
prepared on the basis of the availabie data and is submitted

in the belief that zlthough incomplecte, it will be found useful
in putting to more effective use the funds which may be sanctioned
under this programme and other Prozremmes of science education
during the Fourth Plan neriod.
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1.4 Finally, the members of :Team wish to exp?.'ees their
gratitude to all those officials, headmasters and teachers who
assisted the Team in its work, often at conmderable personal

inco nvenl ence.

24

2.1 lee the two earlier Plans,’ the Thlrd Plan laid great
,stress oon the teachlng of soience in secondary schools. The
objeot was two-fold - to inﬁro&uce the teaching of general science
in all secondary schools as a dompulsory subject and to provide
-fa.c:gl;\tles for teaching science of an elective standard in
9,500 out of about:21, 800 secondary schools. A number of.
wppartlng measures were envisaged including the revigion-of
science syllabi, the preperation of suitable text-books and

. su.pplanentaxy reading materials and the provision of in-service
training programmes for science teachers both in content. and
methodology. The pnog.mmme was placed entirely in ‘the State
aept@r- The Umn Govermment had no direct responsibility,
fxnamla.l or otherwise, for the success of the programme.

2.2 - In June 1963, a Conference of State Education Secreta.ries
was convened in New Delhi to review the progress of important
edncata.oml programnes included in the Third Plan. Naturally
gcience edupation in sohoole received much attention at the
Conference. While the State representatives were agreedon the
need for fulfilling the Third Plan targets in respect of science
_education at the secondary stage, they pleaded for additional
ands, from the Unjon Govermment over and above the ceiling of
flnanc;a.l assistance promised to the States under the Plan.
This led to the formulation of a 'Special Centrally Sponsored
Programme for the Improvement of Secondary Education's The
details of the Programme were communicated to the State Govern-
mehts by the Union Education Secretary in his letter No. F.11-2/64< .
SEI, dated 30th June, 1964. Under the progremme, assistarce -
was provided to the States for the foll-wing three schemes:-

a) Strengthening of science laboratories.
b) Special training of science teachers.
¢) Improvement of school libraries.

The present evaluation report is confined to the schemes in
parts (a) and (b) of the Programme. The full text of the two
schemes is given in Appendix II. ‘ '

2.3 The decision of the Union Govermment to participate
actively in the planned development of science =ducation in schocic
was in keeping with its earlier decision to set up-the Departmen*



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

for revision of science and mathematics curricula in schools
and preparatlon of text-books and other instructional materials
in sciemce and mathematlcs for school pupils. The Department
also organises séience talent search and collaborates with the
Uriiversity Grants Commission in arranging Summer Institutes

for mathematics and science teachers working in secondary
schools. The Central Science Wbrkshop of N.C.E.R.T. is engaged
in fabricating prototypes of science’apparatus used in school
laboratories. An important objective of the Crash Programme
was to cdréate an agency at thé State level with functions more
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 ¢lose a85001at10n 6f the Department of
Science FEducation in ‘all efforts at the’ State level for raising
the standards of science education in schocls. It was envisaged
that the State Institutes of Science Education would provide the
necessary links for such close association.

Scheme for st i'éggthggigg' g of sc‘ience laboratories

2.4 The objective of the scheme is to ‘strengthen the science
laboratory equipment in secondary schools to the:prescribed norms
so. that students at this crucial stage of education receive
‘better and more practical instruction in ba31c science subjects,
vig. physics, chemlstry and biology.

2¢5 The salient features of the scheme‘are:—

i) A1 recognlzed and aided schools, under any management,
teachlng science subjects in secondary classes (class VIII/IX
and above), will be eligible for assistance under the scheme. For
the present, the scheme will cowver only the schools established
upto the end of the Sécond Plan.

i1) State Governments _will lay down standard lists of
laboratory equlpment to sérve as norms for different types of
secondary sohools dependlng on the nature of science course
taught in them.* In the case of higher 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 norm.

iii) 5% of the grant under the scheme could be spent on
laboratory furniture. Another 2% of the grant could be utilized,
if considered necessary, on the purchase of consumable science
material.



iv) Central assistafce to States will be calculated on
the assumption that the average cast of bringing different types
of secondary schools to the prescribed norms would be as follows:-

a) Hn.gher secongary school or Inter-
. mediate college with facllltles for
teaching physics, ohemistry and biology Bs. 12,000

b) Righer secondary sehool or -Inter-
mediste college with facilities .for
teaching. physics and chemstry Rse 8,000

c) High school with facilities for '
teaching elective science Rs¢ 4,000

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

The actual ass:.stance to an indindual schoel will, however, depend
upon the gap between its exlstlng equipment and .the prescribed
norm. The items to be: pumhased will be those which are actually
needed by e_ach institution for attaining the pmscnbed norms.

~v) The State Government and/or private managements will
make up ‘the deffciéncy in Paspest of laboratory rooms and furniture.
‘The State Government will also ensure that properly qualified
‘aclkence teschers are appomted in the schools covered wnder the
gcheme. .

vi) It will be ensured that: (a) the Central assjstance
is used fully and.properly,-(b) the.quality .of apparatus purchased
is good and prices are reasonable, (¢) for Govermment and local
body schools the purchases are made in bulk, wherever . feasible,
and preference is given to firms willing and able .to supply
material according to ISI standards, and (d) all laboratory
"equipment and apparatus will be properly maintained and kept in
good Xrepair.

vii) No new school will ‘be given recognition unless it is:

pronded with laboratory equipment accordlng to the prescribed
norm,

viii) A committee consisting of officialé of the Union
Government and the State Governments will be set up to review the
progress of the Programme from time to time.



2.6 The objectives of the scheme are: (a) to meet -the
deflclency of post-graduate teachers in higher secondary schools
‘b ‘arranging special condensed courses for ex1st1ng graduate
science teachers, (b) to organlse ‘short training courses” for
science teachers to improve their’ competerice, and (c) to set up
State:Units of Sclence Eﬁucatlon (to be converted in the Fourth
Plan into State Institutes of Séience’ ‘Bducation) to undertake
quick surveys of the p081t10n of scierice teaching in their States,
to organise various training programmes and also to undertake
other:activities for strengthening of science education, viz.
revision of currlculum, preparatlon of text-books, improvement of
teaching methods, laying down ndims of laboratory equipment, etc.

2.7 The salient'features of the scéheme are:=.

1) States, which have adopted the higher secondary
pattern, will.organise 9-month coursé: mainly in subject content
foriexisting, graduate science teachers in séience faculties of
selected univer51tles or postgraduate colleges: -

ii) 10-week sourses will be organised in: the-science
departments of universities or post-graduate : collegess

iii) State . Uhlts of 801ence ‘Bducation will be staffed by
a director, two technical assistantd and a small office establishe
‘ment.

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

Stgte Institute of Science Bducation

2.8 (a) The State Unit of Science Education will be expanded
in the Fourth Plan 1nto a full-fledged Stste Institute of Bcience
EEHucatlon with the follow1ng finctions :~

i) Tb reconstruct the 'science curriculum at school
stege on the basis of continiious studies 'and . experimentation;

11) To prepare’ text—books ahd ‘other reading material on
science for students and teachers,

iii) To devise messures for improved experimental and
laboratory work in science:

iv) To de81gn and’ organlse in~service training courses for
teachers of sciehce;



¥)"To ‘orgamise post-graduate condensed courses for
science teachers at the school level;

‘yi) To design improved methods .of. pre~service training
of soience teachers;

‘vii) To organise training programmes for science teachers
in co-currlcular_ac;‘vitiea,

viii) To prepare xnstructional materials, ‘including
teaching aids, for science educafion ‘for the guidanoe of
schndls;

1x) To collaborate with other organizations in p:omoting
experimental work in ‘improved science teachlng, and

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

_ (b} The Institute will function as the technical amm

of the Directorate of Bucation and/as the State level counterpart /also
“of the’ Department of Science Education, N.C.E.R.T. The Institute

will adopt to local conditions the results ach;eved by the
Department of Science Education, N.G.E.R.T. and reach them to
schoolgfwithin the State.

(¢) e Siate"Institute'ofVScience Riucation should be
iqtegratéd}with the State Institute of Education.

(d) A fully equipped practising schbol‘shduld'be attached
to the State Institute of Science Eﬂucatlon in order -to provide
facilltles for training and research. ~

(e) The Instltute 'will be located in a university so
that it may receive guidance and assistance in its work for
university teachers and also derive benefit 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 associaticn of science teachers will be set up
to gulde the working of the Institute.

The staffing pattern of the Institute as well aqﬁthe
practising school isiindicated in the scheme.

3 Crash Programme - jts implementation
3.1 As explained in the preceding chapter, the Crash

Programme consists of two inter-related schemes, viz. supply of
laboratory equipment to schools and the training of science



teachers., In the’ present chapter, an attempt has been made

to explain brlefly how the two schemes have been implemented

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 programmes and setting up of
the State Units/Institutes of Education. These have been
described in somewhat greater detail in the tour reports of

the Teem (Appendix III). -

Supply of Laboratory Fquipment --and Apparatus
2.2 Andhra Pradesh

i) In 1964-65, the Special Inspector in Science in
the office of the D.P.I., sent standard lists of science
apparatus to schools, ascertained their requirements and
calculated the grants separately for each school on the basis
of information réceived 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
méking purchases through the:Central Stores Purchases Depart-
ment of the Andhra Pradesh Govermment was not encouraging, it
was decided to permit the headmasters of government schools,
to make purchases direct after calling for tenders. In the
case of the aided, munlclpal and zilla parishad schools,
grants were made to the managements who made the purchases
direct from suppllers. A list of ‘eight firms dealing in
science apparatus was suggested to the managements. Sanction
for grants were issued on 17.11.1964 and on 6.3.1965. 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 She grant should not exceed
by 10% the cost indicated in the standard lists prepared by the
Department.

il) In 1965-66 the procedure of the previous year was
followed.. In many cases, grants.were sanctioned on an ad~hoc
basis at the rate of Rs. 2,000 per school.. Some -of the grants
were released in March, 1966 -

iii) In:1966-67, the grants were released on a purely
ad~hoc basis.” The rates of grants were: ks. 12,000, Rss 8,000,
Rs. 4,000 and Rs. 2,000, . thc averages suggested in the centrally
sponsored schemes. This was due to the fact that the post
of Special Science Inspector in the D.P.I.'s office was
withdrawn in that year.



3.3 Assam

No information was received from the State Govern-
ment.

5+4  Bihar

No information was received I .off.the State
- Government.

3.5  Guigrat

, 1) The assistance is limited to Rs. 4,000 in the case
of high schools teaching elective science and to Rs. 2,000

in the cgse.of high schools teaching ‘geneval science. Varying
amounts were sanctioned to different schools.

ii) Every school was. required to work out its require-
ments after referring to the standard list sent to all schools,
~keeping in view the equlpment the schools a¢ready possesqed.

111) While purchaslng equipment, schools were advised to
give priority to equipment and apparatus reQulred for class
- demonstration and experiments to be performed by the pupils
as laid down in'the syllabus. Funds left over could be
utilized for purchese of film-strip projectors, ‘film-strips,
compound ‘microseopes, epidiascopes, and 16 m.m. £ili
projectors. Purchase df tape-recorders and ampllflers was
banned.

3.6  Haryans

i) The State came into being in 1966-67. During
that year the State sanctioned grants to schools cn the besis
of their requirements. The amount of grant was assessed
in each case on the basis of enrolment of science students,
the equipment already available in il.e schools and the
equipment needed by the schools in acccrdance 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 specification
approve firms and rates of all such-articles that were not
already on rate contract. Heads of institutions were recuired
to purchase their requirements only from firms that were
approved by the Purchase Committee or were on rate contract.



3.7 Jammﬁv& Kaghmir

No informafion was received from the State Govern-
nment.

3.8 Kerala

i) A list of essential equipment for teaching general
science in high schobls was prepared and circulated to all
schools. The requirements of each school were ascertained
in relation to the norms laid down. After consolidating the
requirements of sele@éted 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 submit samples.
As the number of satples received was small, only a limjited
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 remaining 60 schools worth
+% Rse 390.50 each. '

iii) During 1965-66, a more elaborate procedure was
followed. Tenders wefe invited by the D.P.I. 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 equip~
ment on the basis of price and quality. Orders were placed
with the firms after obtaining Govermment's approval. The
supplies to schools were made through the 24 District Educational
Officers. HEquipment worth Rs. 5,40,936.64 was distributed.

iv) During 1966~67, the same procedure was followed
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 Rss 3 lakhs were entrusted for manu-
facture to the Goverrment Small Scale Industries Units. The
State Institute of Science Education furnished detailed
specifications regarding each item and approved the prototypes
before the manufacture was actually started. This procedure
was adopted to ensure supply of goo@ 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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ii) In 1964~65, no grant waa.given.to individual
higher secondary schools for’the purchase of science equipment
However, scienge:equipment was centrally purchased at Bhopal
and the eQulpment was then distributed to 426 higher secondary
schools in Madhya Pradesh.

- Supplies of  sc¢ience equipment We¥é calculated as
‘followszh_

a) Schools teaching physicsg %7, qhemlstry Ny
il biology - . .@Bs. 2,475
g Sclhicols teaching physics and chemiScwy . @Bs. 1,500
Schools teaching general SCLCHCG onlk.t. -@Rse  5CO

Actual requirements of individual schools were collegted throug!:
-printed. proformae, consolidated and taken. into coﬁ31deratlon
while- dlstrlbutlng science eqpipment.f_ .

o i) In 1965=66, the ger.erel basis of’ selection of
schools for strengthening of science labo“atorles ‘was the same
as in 1964—65 Supplies to 1nd1v1dua1 'séhools were calculated
as follows:-~

a) Schools with phy31cs, chemistry " o
" @nd biology @PBs. 5,110

b) Schools with physics and chemistry . @ Fs. 3,000
¢) Schools with general science only o+ ¢ @Bs. 2,000

Actual requlrements of the 1nd1v1dua1 £chools were taken into
consideration while distributing science squipmant. Seience
equipment was supplied to schools in'three ways:—-

a) Some costly and precision equipment was murchased
centrally at - Bhopal and then distributed to schools
turough the respective D;v-31onal buner1ntenden+s
of Education.

b)‘Rest of the material was ..:pplied to schools direc’iy
by the firms.

¢) Science equlpment was supplied at divisional head
quarters and then suppiied to schools.

iv) In 1966-67, the genernl basis of selection of
schools for strengthening of science laboratories was the sarc
as adopted during 1954-65 and 1965-6&. Supplies to schools
were calculated as follows:~



AR

a) 8chools teaching physics, chemistry

and biology @ Rs. 4,480
b) Schools teaching physics-and chemistry @ Bs:i 2,000
¢) Schools teaching general science @ Rs. 1,500

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

the respective Divisional Superintendents of Education.

Also, some amount is placed at the disposal of the schools

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

Procedure for thg purchase of sciggge}eguiggent

The follow1ng 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.

¢) Rates were approved by the Inter—Departmental
Purchase Committee consisting of the following:

1. Education Secretary to the Government.

2. Deputy Secretary, Finance Department.

3. Director of Education.

4, Joint Director, Collegiate Education.

5. Director, Institute of Science Education.

3.10 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 purchase of science equipment
from the funds provided under the Crash Programme. A standard

list of equipment was sent to all schools. The schools were
required to make purchase of equipment, according to their needs,
from the items included in the list.
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ii) 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 outrof the grent of Bs. 24.65 laikh
placed at the disposal of the State b tva Central Governe
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 actuall" spent by the grantee institutiocus.

3.12 ore

1) In 196465, the D.P.I. circulated & standard list
of minimum essential equipment for high-and higher secondary
schools to all schools. The heads of scnools were required
to submit their actual requirements in the light of the norm,
in the prescribed proformae. Purchases were to be made only
from the fimms approved by the Stores Purchzse Committee of
the MWsore Government. The Committee was to issue a rate
contract. Cr&nts were sanctioned to 38 class XI schools at
rates varying from Bs. 3,500 to Rs. 8,700. Other high schools,
184 in rumber, received grants at two rates, viz. Bs. 2,400 and
Rss 2,100. ‘

~ 1i) During 1965-66, mansgements of non-government
institutions were asked to share 25% of the expenditurc on
purchase of equipment. Itcme for which rate contract had
been issued were to be purchased only from firms approved by
the States Purchase Committee. For other items, the schools
were advised to make direct purchases after calling for at
least three quotatlons.‘ Crants were given upto is, 12,000
to hlgher secondgry schools with facilities for %eachiag vhysics,
chemistry and biology and upto. Bs: 8,000 to higher seccndury
schools with facilities fox teachlng‘phy°¢cs and chemistry.
In the case of high eckgols, the.eciling was RBe. 4,C00. The
actual amount was calculated on the basis of requirement of
each school. Schools which received grants in 1964-65 were
given additional girants upto the ceilings indicated above,
if that was considered necessary.

iii) In 1966-67, the procedure followed was the same
as in the preceding year. However, ia the case of 250-non-
goverrmment schools, 'which existed in the Second Plan and
which started elective science', grant was Limited to Bs. 2,800
only. Instructions were also issued that in casc of ivems
outside the rate contract lisi, final approval for purchase
of items should be sought from the Deputy Directors. The
schools were asked not to accept any sub-standard 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 &
Bs: 475), spectrometer (Rs. 350), analytical balances ~ two
models (Rse 250 & Bs. 248), gas plant (@s. 2,590), Fortin's
barometer (fs. 215) epidiascope (Rs. 725), telescope (Rs. 208).
Specifications have been given in the case of each item.

3,13 Orissa

No information wasAreceived'from the State Govern~
ment.
3.14 Punjab

i) Although,the Union Ministry of Education allocated
funds in June or July of each financial year, thé sanctions
from the State Government wepe. received in the D.P.I.'s
office towards the end of. the fihancial 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.

ii) Standard lists of mlnlmum science apparatus were
prepared by the D.P.I. separately for high &nd higher secondary
schools. The Controller of Stores, Punjab Govermment invited
tenders for the ‘supply ‘of the various items. 'The goods offered
by the flrms were inspected and approved by a Special Purchase
Commi ttee appointed. by ‘the Govermment. Prlces were approved and
a copy of the rate contract was supplied to all schools.. Purchases
for. government schools were mainly arranged through the Education
Department. In the case of non—government schoels, :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 nct covered by the rate
contract, the schools were authorized to mske purchases in-
accordance with the normal rules. Schools were asked not to
purchase costly items like filn projectors, Epidiascopes, tape-
recorders etc. - All purchases in government and non~government
schools had to be completed by the end of the financial year.

iii) In.1964-65, 58 government schools were given a
grant of Rs. 1,500 each. 80 higher secondary schools (40 govern-
ment and 40 nonrgovernment) received grants at the rate of
Bse 4,625 each.
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iv) In 196566, the grants in the case of high schools
varied from Rs. 1,000 to Bs. 4,000 while in the case of higher
secondary schools, grants upto Rs. 11,000 were sanctioneds In
1966~67 also,: grants were paid at different rates.

2.15 Rajast

Informatiohi was not received from the State Govern-
ment. '

3.16 Dttar Pradgsh

i) During the first year of the scheme, i.e. in 1964~65
a standard list of scienée equipment for high schools and: Inter—
medigte colleges was circula ted and the requirements for individual
institutions were assessed. Grants were sanctioned upto Rs. 20,000
in the case of Intermediate colleges and Rss 6,000 in the case of
high schools. In the subsequent $wo years, grants were sanctioned
more or less on ad-hoc basis: Rs. 12,000 to Intermediate colleges
teachlng phy31cs, chenistry and biology, &h~8 000 to Intermediate
dolleges teaching physics and chemistry and mu 44000 to high
dchools teaching optional science. In all cases, instjijutions were
selected on the recommendations of the District Inspectors of
Schools,

ii) In most cases, granis were relased towards the
close of the financial year. The grantee institutions are
required to credit the grants into.a separate Saving Bank account.
THe Pass Book for the account 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 instltutions are required to furnish utilization certi-
ficates by the end of June following the year in which the grants
are released, A large number of utilisation. certificates are,
however, still due even from those institutions which’ received grants
in 1964-65.

3.17 West Bengd

i) The CGovernment of West Bengal has. constituted a
board consisting of the D.P.I. and three other senior officials
of the Education Department to select schools for flnanolal
‘3881stance under the scheme.

: ii) Grants are sanctioned on & uniform basis at the
following rates:
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1. With physics, chemistry and biology  Bs. 12,000

2. With physics and chemistry Rse 8,000
3. With general science Rsi 2,000
!B! High Schools . (Class X)

1. With elective science Rse 4,000
2 With general science Rse 2,000

The grant oflh. 12 000 or fs. .8,000 is sanctioned to
a class XI 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 strengtheming 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 from the date of receipt
of the grant. In actual practice, the schools {ake a much
longer time to utilise the grants. ‘

iv) The State Goverrment's sanction for release of funds
under the scheme is received in the Directorate usually towards
‘the end of the financial years. 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.

:§ciénce Education Ugi%SZInsggtutes - training
~and other programmes ’

3.18 Andhra Pradesh

i) The Science Unit was set up in the State in
Nbvember, 1964 Besides the Director, the staff now consists
of 5 lecturers (1 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 11brary ‘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.
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This arrangement is likely to be discontinued as the school
authorities have expressed their inability to provide this
facility any more owing to their own expanling neéds. For
administrative purpose, the Unit is under the- Dlrector of
Higher Eﬂuoatlon, Andhra Pradesh.

ii) The Osmania University has agreed .to.run the 9-month
condensed course for the Science Unit. , Trainees .completing
this course are awarded a' postzgraduate ‘diploma ard are eligible
for' the salary scale for M.Sc. teachers in higher. secondary
schools: The first course commeénced in November, 1964 and the
second in July, 1965. The third course was started in January,
1967 . .Each ‘batch consists of about 30 trainees. ‘Buery: trainee
“has to take two subjects. At present,. courses. are’ organlsed
only in physical sciences. Each course copts about Rsv 1.6 lakh
whlch includes salaries of substitute teachers.

-111) The Science Education Unit organises 10-week training
courses 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 Uhlver81ty These lectures
deal with latest development in the respective subject areas.
The trainees are also given workshop practice, training in
handling audio-visual aids etc. Two courses were organised in
- 196465 and thtee in 1965-66. Owing 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 Uhit has' evolved a draft syllabus-
for classes VIIT to X. It has prepared a kit for teaching
chemistry .in-class VIII. The Unit has also helped the Bducation.
Directorate in compiling lists of 'science equipments and of -
library bYooks. The Unit is now engaged on preparation of guide~
books for teaching science in classes VI & VII.- The Unit
urgently needs permament accommodatlon for ite laboratones,
workshop, library, lecture rooms and a hostels' The Unit also
needs additional staff for training courses and for follow-up
work.

v) In addition to the 9-month and 10~week courses.
organised respectively by the Osmania University and the State
Science Education Unit, the State Govermnment is. running with
the assistance of the American Peace Corps Voluriteers 10-day
courses for science teachers. These courses are organlsed in
T training centres at a cost of Rs. 23,000 per eannum per centre.
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About 15 teachers attend one course. The course consists of
lectures 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 traihee 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 orgapisation 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 Teaching
of Science and a set of hand tools costing Rss 50. The Peace
Corps volurteers are sending a newsletter to all past trainees.
The Newsletter contains useful materlal on improvisation of new
apparatus etc.

3,19 Agsam

No information was received from the State Governwent.
%é20. Bihgr- No %nformatlon was received from the State Govern-
ment.

3.21 Gujarat

i) Science Education Unit was set up in 1965-66. . The
staff of the Unit consists of a Director {Class I offlcer), two
Technical Assistants (class II officers), one junior clerk,
~ one Steno-typist and one peon. The Unit organised 3 courses,
~each of 8 weeks'! duration, both during 1965-66 and during
1966-67. 81 and 57 gra—duate science teachers aitended these
courses. '

ii) Other activities of the Unit were:

a) Preparation of teachers!' hand-book in science for
standards I to III (under preparation).

b) Preparation of teachers' hand-book in mathematics

: for standards I to III (manuscript is ready).

c) Preparation of syllabi in mathematics and science
for standards I to III. (The syllabi have been
-approved by the State Governzent 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~consideratiqn.
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3022 m

.The Institute of Science Education has not been est up
in this State.  The State, Government,, has, homgver, e%‘abllshed
‘a Science Educatlon Thit. Wh;’h Congls i ol ioag abu“ﬂLba¢

Of ficer; .one steno~tgpist, one clerk and one peon. ~ The Solence
Education Unit is now under a Director, who is, also in’charge

of the State Burequﬂpﬁ Eﬂucational and’ Vocatiopal Guidar ce-anﬂ
the" State Evaluation Unit, Thé 4three Units aré housed” in a
rented bulldlng." The H;ryana Government proposes to siaxt
the. 9«manth condensed course and alSO short»texm courses for
'the acienoe teachers of high and higher secondary schools
during 196768 immediatély on the reopening of $he coideges
after the summer vacation, i.es from July, 1967.

3.23

. No information was received from the Sgéte Govern~
ment. | SE |
3.2 Kerele

: i) The State Institute of Science Education was esia--
bllehed in October 1964 as a wing of the State Institute of
Education, The staff appointed for. the Institute of Science
ﬁﬁnnatian consists of three Science Imstructors, one Junior
Sétence Consultant, three Research Assistents, clerical and
class IV Btaff. The institute is heused 4n rented premises.

: ii) In—service tralnlng courses were planued for science
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) %o keep then
abreast of the modern developmoents Li.elieiGe uhd new u,pp:-oa.cl*us-s
to science teaching. The duration of each ccurse is 28 dey
Special training in the use of audio-visual aids is also g~ven

to enable  the teachers to handle audio--visual equipments. The
duration of the course is 10 days, . The number ol irainees,
year-wise is given below; ' ‘ ' '

Number of teacncrs who participated in the
Inserv1ce trg;nlgg gourse for 28 days

1962-65 427
1965-66 352
1966~67 | 254
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the aud10-v1sua1 training course

1965-66 81
196667 28

iii) The 801ence Institute organlses every year a.
workshop of five weeks' duration for the production of supple~-
mentary reading material in science in ‘the Malayalam language.
25 books were prepared and printed in 1964-~65. During 1965-66,
nineteen more books were prepared, out of which 4 books were
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 reaotions of the'students and teachers; more copies of these

iv) The Institute has prepared a guide for the teachers
of science in teacher training schools. 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 Govermment Instruments Workshop, which
has undertaken to manufacture 33 items of equipment.

3425 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. From July this year, a Demonstration
Higher Secondary School (classes VI-XI) will also start
functioning in the building. The Science Education Institute
will then have facilities for trying out its ideas concerning
the teaching of science in the middle and secondary sections of
the school. The Audio-visual Unit of the State, which is also
located in the school bu1ld1ng, will be a great hel to " the
Institute in its training programme. . The staff of/Institute Lthe
congists of one Director, a Vice-Principal, six Assistant Pro~
fessors, a Workshop Superintendent, an Office Superintendent,
clerical staff, laboratory staff etc. The Institute proposes to
undertake the following activites: #raining courses, curriculum
research and publications, supply. of science equipment to school
laboratories and extension work with schools.
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ii) Under the Crash Programme, the State organised in
1964~65 and 1965-66, 9-month condensed courses for existing
B.Sc. teachers in the Motilal Vigyan Mahavidyalaya, Bhopal. The
syllabus for-the course - iS«ﬁprDVed by the. Vikram University
which awards a postwgraduate ceﬂu1;¢uate Mrea supceaﬁful trainees. .
Each year a batch of 30 teachers.is selected: The tra;nees are
required to teke two ‘subjects for theiz.course and the gombinztions
offered are: (1) physios and chemistry; {xi} physics amd mathematics,
(4ii) chemistry and zoology, {iv) chemistry-and botany and
(v)tzcology.and botanys In addition, . 10=week .counges: were:
trganised in. 1964r65 (tdo batqhea) and in. 1965~66 thc hatches)
These. courses: consigt of content, methodology, of teaching.and
yorkshbp " practice and there are 2§ to-30 teagheirs in. eagh batoh:
roi‘lomng 1ts. establishment, the State Instibuse of Scienee

uggtian has Ttaker over. the responsiblllty for szunning baﬁh

types of .coursés. . The Institute organised’in 1966~67 ene:.9~-month
condénsed course and -2 ten-week courses. The Inszitute ‘has no-
hostel for its tralnees.‘ The Institute:has started equipping its
own: laboratorlesvingthe new building. - It has-a small library.
It has also recently set up a workshop, which is. uged for- training
teachers in- Amprovieing and ‘meintenance of science -equipment.
In additlon, the Instltute has started a repair service. Schools
have been advised to send their ‘damaged apparatus-to the workshop.

3.6 Madras

‘No information was received from the State Govern-

ments

3.27  Meharashiras

. i) The State Unit of Science Biucatioh was set up in
June, 1965 and consists of a Director (Class I officer) two
Technical ‘Assistants (Class II 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
Govérnment Training College for women primary teachers. The Unit
-has no- laboratories,, library or lecture.rooms of its own. It is
assisting the :Director of Education in the. administration of the
Crash Programme and:schemes of Science.Talent- Search,, Summer
Institutes, Vigyan Mendirs -and Science Clubs and Fairs, . The Unit
has -als6-rendered assistance in the preparatlon of new. syllabl
in mathematlcs and. geience in primary, schools, pyepg;gglonvof lists
of. apparatus and équipment for:different. types. of ,educational
institutions, surveys of science teaching etc.; Froposals for
setting up a State Institute of Science Eﬁncatlon have not
materialised so far and, thereforg, the training. programmes and
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other important activities relating to curriculum, text-
- books etc. have not received sufficient. attention.,

ii) The State Government is keen on organising nine-
moth- condensed course in subject content for existing B.Sc.
. teachers so as to upgrade their knowledge in science subjects.
Unfortunately, it has not been possible so far to persuade the
unlver81t1es in the State to run such' courses.

1ii) The State authorltleS'are of the view that while
shopt courses are necessary for B.Se. teachers, as provided
in the centrally sponsored scheme, in the circumstances now
obtaining in the State, it is also necessary to organise
suitable courses for the under-graduate science teachers. No
training course could be organised in 1964-65, under the
Crash Programme. In 1965-66, 5 trainming courses of 10--week
duration were arranged for graduate science teachers, one each
in Bombay, Poona, Aurangabad, Jalgaon and Kollupur. These
courses were run by the authorities of local colleges, who' were
paid on an average a sum o about Bs. 17,000 per course. This
amount included stipends to trainees, which were paid at
rates varying from Rs, 45 to Rs. 10C per month. In all about
126 teachers attended the five courses, Generally speaking,
managementgof schools are unwilling to depute teachers for
training during the periocd when the schools are open because they
are unable to arrange for substitute teachers. No training course
for graduate science teachere could be arranged in 1966-67.
Courses for. under-graduate science teschers could not be organised
from the funds provided under the Crash Prograrme. The State Uit of
Science Education, therefore, persuaded 4 zilla parishads to
provide the necessary funds. Thus in 1966~67, about 200 under—
graduate science teachers were trained in'coursec whose duration
varled from one to three wecks. '

3.28 [Sore

i) The Stdte Institute of Science Education is located
in a rented building at Bangalore. The staff consists of one
director, one lecturer, ore stenographer, one typist and one pesn.

~ 1i) No training course was organAoed in 1964-65. A
nine-month . training course for 20 B.Sc. teuchers was3. arranged
in 1965-66 in the Central College, Bangalore, W ih the approvel
of the Bangalore University. A similar course has been arranged
in 1966-67 for the second batch of 21 science teachers in physics,
chemlstry and biology. One short course of 1C~weeks! duration
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was arranged during 1965-66 at the Regional College of Fducation,
Mysore and was attended by 11 teachers. In 1966~67, two such

courses were arranged, one each.at the Uhlverslty College of
Education, Dharwar and the,Natlo #al Collegg, Barvalore. Pach

course was attended- hy 15 teachems. -The shor§ courses have not

been popular because (a) the stipend of Bs. ;30Lper: trainee is [pen.
inadequate and (b) tue managemenigare wwilling to depute teachers
31nce no’ substitute teachefs -aré-provided.

111) Seminars of' prifary schools teachers- teaching 8cience
-in classes V, VI and VII were conducted at the Taluk level in
all the 20 dlstrzcts ‘of the. State. These seminars were “of -one
‘week's. duration. The syllabi for clasges V, VI dngd- YItuwere
dlscussed and science experiments were arrangeda

1v) The Institute proposes to. carry out a survey to
study the position of science ‘laboratories and teaching staff in
secondary schools. ' The questlonnalre is ready and will be sent
to all schools shortly. Aldo the work relatiig to the preparatlon
of revised eclence syllabi for ‘standards’ I to X is in progress.

329 .0.1:1§§e

No information was reoei;ed from the State Govern~
ment. S )
3%  Puish

i) The Science Edutation Unit was set up in 1964—65
 The staff consisted of one.director, two semior lecturers, one
stenographer and one clerk. The Unit has, however,. ceased to

exist after the reorganisation of the State in 1966-67.

1) In 1965-66, hine-month condensed courses wer¢ organised
for science teachergin chemistry and biology at the Goverrment
College, Chandigarh «nd in physics at th. Punjab University.

27 teachers attended the courses. As regards short term 10-week
courses, only one course was organised in 1965-66. 30 teachers
were selected; but only 13 attended. This was mainly due to the
dlfflculty of flndlng subst*tute teachers.

3f§1 Bajasthan

i) The State Institute of Science Education was establishd
in Udaipur, in October, 1965, with a director, two technical
assistants and office staff. In 1966-~67, the stafi consisted
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of a director, an assistant director, four technical lecturers,

three research assistants, a librarian and office staff.

The Institute has at present rented accommodation consisting

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

ii) In 1965-66, the Institute arranged a 12-day
seminar to train 50 senior teachers in science and mathematies
for conducting summer schools for middle school. teachers during
the summer of 1966. The rrogramme 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 summer school. The Institute
planned complete lesson notes which were made available to all
resource personal.

iii) 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-mov.ths. Trainees who pass the course successfully are

eligible for teaching physics in class XI. They are also entitled
to the senior scale of pay. Active support of the University of
Udaipur was sought in organising the course.

. iv) The Science Ins*itute has teken up reorientation
courses in elementary science with trainees in two primary
teachers training schools. Eréry week, one lecture is given
dealing with topics such as: living things, the earth, atoms and
molecules, notion, energy in waves andé space. About 150 trainees
are taking advantage of the course.

v) A three-week refresher course was arranged for 28
science lecturers of the primary teachers training schools. New
approaches in ‘science and mathematics were discussed. FProvision
was also made for laboratory work. '

v1) 16 part1c1pantu under the Advanced Post-Degree
Diploma Course in Physics also attended an eight~day workshop
. devoted to analytical and critical examination of some of .the
precisiodn 1nstruments leading to a deepér insight into their
mechanism.
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vii) The Institute has:evolved a draft syllabus in
general science for classes I to V. The preparation of syllabus
in mathematics is also in progress. Teachers'! guides are
under preparation.

v1ii) The Institute has set: up a Scienge Study Circle
‘which arranges popular lectures, demonstrations, film shows
‘etcs

1x) The Institute brings. out a monthlJ bulletin dealing
with school science.

x). The Institute has set up a servicing station which
_renders free .servicing and repairing of defective instruments
”receivediknnlschools. About 30 instruments wére recexved from
two-schools. These were repaired and returned to the insti--

3.52 " Uttar Prades

1) The State Institute of Science Bducation is located
at Allahabad. The staff consists of a director, three
professors, one stenographer and two peons. The Institute has
at its disposal four large rooms in the building of the State
Institute of Fducation. In addition, it shares with S.I.E.

a lecture theatre, a hall and ample hostel accommodation.

, 1i) As M.Sc. teachers are in short supply, the State
Government has, on its own,. started ten 9-month condensed
gourses in different unlver81t1es and colleges in various science
‘subjects for the.benefit of existing B.Sc. teachers. From the
funds made available to the State Goverrment under the Crash
Programme, two more condensed courses have been started in
- the Gorakhpur University. Teachers passing out of. these courses
are entitled .to salary scales admissible to M.Sc. teachers.

iii) B.Ss. teachers are also in short supply, particularly
in the rural areas. The State authorities have organised
10-week courses for B.Sc. teachers working in high schools
in order to improve their competence. Hitherto,.these courses
were organised in the Govermment Constructive Training College,
 Lucknow and the Government Central Padagogical Institute,
Allahabad. But from June, 1967, it is proposed to organise
the courses in the State Institute of Science Education. There
is reluctance on the part of teachers to join the courses becausa



they do not stand to benefit monetarily from attendance at
such course.  Also the managements are unwilling to relieve
teachers, because’ they find it difficult to carry on work in
the absence of the sc1ence teachers.

iv) The Institute of Science Education has arranged
two short courses for biology teachsrs to enable ther to teach
the revised high school syllabus more effectively. In colla=~
boration with S.I. E., the Science Institute has also conducted
a week~end course for 26 teachers of mathematics drawn from
Junior- high schools. The staff of the Science Institute has
actively participated in the preparation of departmental text-
books in mathematics for classes VI and VII, “helped in the
revision of science syllabi for the high school and Inter-
medlate classes, prepared inventories- of science apparatus’
and equipment for teaching of solencebsubgects at the high
school and Inter-mediate levels and comp1léd lists of suitable
science books and magazines for primary and middle schools
pupils. A few brochyres 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 11brary has
been set up.

3433 M

i) The State Institute of Science Education has been
set up in collaboration with the University of Burdwan in the
campus of the University. The Instituie has an independent
Board of Governors with the Hiucation Minister, -West Béngal -
as President, Viece-Chancellor of Burdwan University as.
Vice~Pres ident and eminent science professors and prlnolpals
of training ‘colléges as members of the Board. Pendlng
construction of its buildings, the Institute has. rented from
the Burdwan University a building known as 'Dilaram! which
“houses: the llbrary, the reading room and the demonstratlon
gallery. -The Institute has also rented some rooms on the '
ground floor of the 'Mahtab Manzil', where the Institute has
its offices, class-rooms, laboratories etc. The staff of the
 Institute consists.of one full-time reader, one full—tlme
lecturer and four part~time lecturers. in physics and one
full-time lecturer and six vart-time lecturers. in chemistry.
The part-tlme lecturers are drawn- from the staff of the
University. ~ In. addition to the teaching staff, the Institute
employs. laboratory assistants, office staff and class IV staff.
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ii) The Institute conducted in 1965-66 nine-month
condensed courses. 1n phy81cs for 29 science teachers and in
chemistry for 27 science. teachers.- In 1966~67, the number of
teachers in the two gourses were'29 and 26 respectively.

The. ¢ourse in physxes is cohducted in the Institute's premises
in Mahtab Manzil, whereas the course in. chemistry is conducted
in the Ghemlstrv De“ Vg ; ".0f . the¢ Un.versity. The teachers
adpitted. to the coursec’ are drawn from all districts of the
State. On successful:’ Qompleyion ‘of the course, they are entitled
to the grade edmissible t6 B.Sc. (Hons.) teadhers.

1ii) The Institute has decided to set up an experi-
»menxal school which will house model laboratoriesin all science
subjects, &, wprkshop, science musewn and a libra:y. e
idea is:to: develop a kind of science educatibn oehtrb Yo which
students and teachers from neighbouring schools can be brought
from time “to time. .The building of the experimental school is
under construction. ‘

‘iv) The Institute would shortly undertake publication
of general literature on scientific tépics. It was also proposed
to select about 20 schools for intensive work' so'that the new
ideas developed in the Institute could be tested in actual
class-room conditions. It is also proposed to build up a
circulating library for science teachers.

4¢ ion R COl : n

4.1 . It has been explained in’ Chapter 1T of this Report
that the General aim of the Crash Programme.is to
strengthen science education in .secondary schools, the
immediate objective being the improvement of teaching of
sclence in schools esiablished urso the end of the Second
Plan. Since the standard of instruztion carnot be

improved unless the schools are staffed with qualified

and trained teachers, the Crash Programme enjoins upon

the State Governmments to ensuré the: appointment of
properly qualified séience teachers in. schools covered
under the Programme. Although the Evaluation Team is

not directly concerned with this uspect, a faw observations
have been made here in view of the importance of +the subjact
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4.2  During the course of its.visits to different
States, the Team was 1nformed that science teachers of
the requisite qualificatlons were not forthcomlng in
suffi¢ient numbers o serve in schools: The shortage i
mogt acutely experienced in the case of BiSc.s (Hons) or
M.Sc. teachers required t0 teach in hlgher segondary
schools and in the Intermediate Colleges of UsPs In
regard to the supply of BiScs. teachers for teaching in
high schools, the pos;tion appears to be comparatively
easy in the southern Statés and. in West Bengal. But in
the o6ther States the schools in rurel areas are finding
1% perticularly difficult to obtain services of qualifi
B.9¢, teachersl

'4 3 The Team is of the opinion that for many years t
come, teachers with B.Sc. (Hons) or M,Se.. qualification
will not be available in sufficient numbers for
‘employment in hlgher secondary schools and in Intermedi
Colleges. - It will, therefore, be .necessary to make
long~term arrangements for the 9=-month condensed course
as envisaged under the Crash Programme. The need for
such. course will further increase if the State Governme
decide to make higher secondary classes (élasses XI
and XII) part of the school system as recommended by
the Kothari Cbmmission.

4. 4 . In the States which are experiencing snortage
6f graduate science teachers, the . problem can be solv:
in the long ‘run by increasing facilities for science
courses in colleges and universities. The supply of
science teachers could also be augmented by 1ncreaS1ng
the number of 4-year content—cum—pedagogy ¢ourses of
th'e type now provided in the Regional Golleges of -
BEducation established by the National Council of
Educational Research and Training. These long=term
measures will teke time to fructify. DlNeanwhile, some
steps have to be taken 1o increase the supply of
B.8c. teachers in the immediate future. The States
have in some cases, offered monetary incentives in the
shape of advande increments to attract more science
graduates to the teaching profession. In some States,
the age of superannuation of science . teachers has
been. raised. These measures may have helped in eas1ng
the situation to some extent; but since the shortage
continues, the whole question needs very careful
congsideration at the hands of the State Governments. .
Both long-term and short-term measures should be
devised to augment supply in accordance with the needs

0P the States. One aspect of this question which was

-/-
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brought to the notice of the Team during its visit to
Maharashtra is the need for organising suitable training
coursges for under—graduate téachers teaching science
subjects in the secondary classes.

4.5»& The Crash' Programme’provides for the organisation

of the 9-month’ con@ahﬁei pourse tc meet ithe deficiency of
post-graduate teack ir Vgher seeoﬂﬂary schoolg. This
deficiency, as statbe liér, is likely to-last for a

long' time and for Shbate! h&ch .have ‘adopted the higher
sapondary ‘pattern,  there 'is 'no‘other: vay out of the difficul
but.to -organise the ‘special ‘condensed gourge to equip the
present graduate science teachers for teaching in the higher
sBecondary. classeg., This idea wag:' epror@d even before the
ingtitution -6f the Crash Programme." Te" Governments of Punja’
West Bengal and Uttar Pradesh had, on their own, organised
condenged coursed with the cooperation of the universities

-and colleges in their areas. With the ‘funds provided under
~the Cra&h Progremie, “the-Governments of Andhra Pradesh,

Madhye Pradesh, Mysore,- Ra:js,sthanl West Bengal and Uttar

‘Pradesh are running the gondengéd course and although the
Jarrangaments greé from 4deal, the course has met & felt deman:

and is, in the’ apinion of- the Team, working on the whole

"satiafagtorily. The Government of Maharashtra is keen on
‘gtarting the course but.-it has not been:able #o far o
‘persuade any university in the State tb'undertake the
‘regponsibility. There have been séme difficulties in
‘Puniab, but fpllowing the reorganisation” of the State, both
‘Punjab and ‘Haryana are anxious. to restart the eourse

“on a more .gound and permenent basis. Kerala and Gujarat

do not have.the higher secondary pattern and, therefore, do

‘not have need for the condensed course at present. A4s state?

earlier,.. if the recommendations ‘of the Kothari Commission

I3

in regard to higher secondwry educ fion is accepted, it will

be necessary for other States as well tq organise a similar
course. ' -

4e6 It wag suggested in the. Crash Programme that the
condensed courseé should be organised in the dcience
faculties of universities or. in post-graduaté colleges.

- The advantages are obwiouse - Apart friom the library and

lahoratory Tacilities available in tHe universities, it
will be posgiblé-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 @ifferent arrangements aceording to their

own eonvenlence. The condensed edurse in Andhra Pradesh,
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U.P. and Mysore is organised in the Osmania, Gorakhpur

and Bangalore Universities respectively and, the Instltmteq
of Science Education in these States have no direct
responsibility in the matter. In West Bengal, the State
Institute of Science Education and the Burdwan Un;versitv
jointly share the respon31b111ty for running the- course

The West Bengal Institute proposes to set up its own
laboratories, but will still continue to obtain the Service,
of some of the university teachers- on a part-time basis. >
In Rajasthan, although the responsibility for. running tie
9-month advanced course in physics rests primarily with she
State Institute of Science Education, the Udaipur Unlvexgiﬁ
‘ig rendering all assistance sought from it. Only in

Madhya Pradesh, the State Institute of Science Bducatiom jg
organ181ng the condensed course entirely on its own. Irlal
cases, the univer31t1es lay down the syllabi for the CoUrge
conduct the final examination snd award the diploma to tke
sticcegsful trainees. The Team is of the view thatl the
different arrangements should be given a falr trial. Tk
Team is mnot in favour of insisting on any uniformity in thiy
matter, but desires to emphasise the need for a close
cooperation between the universities and the Institutes f
Science Education in this field. Where a university hag -
the. respons1billty for running the. course, .the Instltutexmua
be asked to arrange gpecial lectures for trainess on tae
organlsation of school laboratories and -the new approach to
the teaching: of science in schools so that while learning
Aheir special subject in depth, the trainees may also be
hélped to understand how the.new ideas can be takén to tlg
olasg room. In case, where the Institute is organising i,
ceourse,. it will always be desirable to request universi
‘teachers to lecture on those branches of the subjeet i hi
‘they have specialised knowledge. Also, where the Institph
may have set up dts laboratories, it may stlll be neyessav
to make arrangements with the university for such. Practic;
work for which the Institutel’s laboratories may not have
adequate facilities. Also the facilities of the univer«nv
library should be available to the trainees and to the sty
of the Institute, The team is also of the view that tie
trainees ghould be given full opportunities to partake 1r
the -intellectusal and 5001al life of the unlversity.

LG

4-7 " As the intention of he condensec course is to yrarig
subject competency to a science teacher to handle the hig
¢class in a higher secondary school, it is. suggested thattfa
training in this course should be restricted to one sudje
only as is done for post-graduate courses. The scope ung
depth of the course should be such that it w1l¢ provide
training at the B.Sc.(Hons) level in one major subject of
Science. 4s the course ig meant for teachers, the new

.



metici.y.0gy of teﬂchjng so elice #1004 a:80 be presented ia
this course by u31ng thé new currifsufum materials which have
been developed in gome of the advanced countries. The matert
that are being used in. ‘Summer Ineﬁitutes conducted by NCERT
UGC and ‘the U.S. AID ¢an be used with profit. The duration o
the course may be retained a4t 9 gofiths for such teachers who
would take this course at one stpefch. However, the
p0831bility of conducting thism full course in- three sequentia
:periods of ‘threc months each during the summer vacations may
also be explvred..

4, 8 Tt has, been gtated: in an earlier paragrabh that the
,response to the 9-month condensed course has been fairly

satigfactory - although the" numberg*trained are small compared
t0 the needg; The mirber of g?aduate science tea@hers who
‘have taken adVantage of this gourse in different States is
glvem in Appéndix IV. ~In all, the States {except in Punjad),
trainees whd are successful at the examination higld at the
end of the ¢ourse, are eligible for the scale of pay
admissible to pogt-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 suggestipns to offer in
4his regard. In the first place, the stipend.of R.30/~ p.m.
provided under the Crash Programme for ‘trainees in the
condenged course is too low and ghould be raised immediately
to about s, 100/- p.m. in view of the rising cost of living.
Seeondly, the trainees should be provided suitable hostel
accommodation. Lagtly, the “Team suggests that merit ghould
be the only consideration in selecting the tralneee.. Normal
‘the treifices should be below the age of -40 years. Prefereace
should be given to candidetes who have kept up interest in
their subject and have shown a marked aptitutde for teaching.
It is suggested that before admission to the course; all
cendidetes should be interviewed by a small committec -
eonsisting of the representatives of the Directorate of-
Education, the State Institute of Science BEducation and the
uriiversity conducting the course. This will ensure the
entry of only such candidates who can profit from this
advanced level course and will thus result in maximum
utilization of the limited resources evailable for this .
programme. -

4.9 grt 1n-serv gg gourse

The Crash Programme prov1des for a short—inserv1ce
courge of 10 weeks' duratlon 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 which he is teaching, (c)
introducing him 1o new technlques of te echlng science, and
(4) helping:-him to organise properly the practical work
in the school 1aboratory. Stress is to be laid on the

-
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maintenance and repairs of laboratory equipment and on

the improvisation of gimple eguipment out of loecally
available material. West Bengal and Rajasthan have not
organised this refresher course so .far, while Kurala

has done a good job by traln;ng over 1,000 teachers over

a period of three years. In other States the number of
teachers who have takern advantage of this course is compara-
tively small (please, sce Appendix V). - The Team was given
to understand that the' teachers sre not keen on joining the
course because:(a) the stipend of 8,30/~ p.m. sanctioned
under the programme is 1nsufflclent to meet the expenses of
lodging and boar%}ng, speciglly when compared with the daily
allowance of Rse.%/"/paid to'each trainee in' the -Summer
Ingtitutes for secondary school scisnee -teachers organised by
the U.G.Ce, (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-gervice training to earn
normal ennual increments or to. cross the efficiency bars.
The managements of schools, specially in the rural areas,
are reluctant to relieve teachers because there is no
arransement to carry on the teccnlng work in classes while
the science teacher is awg attend the refresher course.

In view of the rapid 3!0,1-‘in scientific knowledge, the tesm

attaches grest importence to a contimious inservice as s
means of introducing better teaching practices and suggests
that svery science teacher should be given-a refresher course,
at least once in five years. After carefully considering

the difficulties expericnced in orgqnlslng the course, the
Team mekeg the follow1ng suggestlons.

a) The duration of the course. Should be from six to
eight weeks and not ten weeks as suggested in the Crash

Programme. Suggestions for the syllabus are given in a
‘subsequent paragraph._ ' :

b) The course may be taken elther (1) in one stretch
during the long summer holidays, or (ii) in two or three
Years in periods of train-ing varying from two to three wecks
at a time, or (111) in the case of local teachers in the fo
of a week—end course continued throughout one full school
session.

‘¢). The stipend for the tralnlng perzod ke 1ncregsed
from Bs.30 to about Rs.100/~ p.m, In the case of local
trainees, suitable allowance may be given to cover the cost
of transport and lunch.

d) Cn the’complptlon of the course, the trainees shoul
be given a. test. Thige: gqualifying in the test may be given =
cash award or one advance increment in salary.



e) Te teachers wno make good grades in this course
should be given preference for admission to the Q-mor.th
condensged coursge.-

?eference hd's been made, eer¥ier in this report
to the 10-day course organised by the Andhra Pradesh -
Government: with the asdistance of the Peace: Gorps
Volunteers; - This 1ntéﬁsﬁ#ewudurse lays emphaSLS on
imparting workshop slkedills to science teachers: 80 that they
may. not only be in a position ;to mn_nfaln and repaii thelr
1aboratory équloment, byt éhould also be able to improvise
girple’ apparatus with . the ‘help®of ‘hand tools. “The team ig
of the view thHat aeo'ktate Indtituted of Solence Education
sﬁould 'ofganige courges of th}s naturs 1ast1ng frem 10 to i
'days. ‘Shuggestions for a SJllaEUS'of thig courge-are given i
a subsequent paragraph.'

4.10 In the sarlier paragraph, the various ways in which the’
inservice short—term courses could be orgqnlsed.haVe alresly
been deecrlhed_, :

These. short—term .courses should attempt (i) the up-duti
of ‘the content of the science teacher at the graduate leve ;
(ii). extengive laboratory practice in new experiments and
denons trations whlon car be used in the school ¢ourses; ans

431) introfucing some wanusl and menipulative skills %o
enable him +to maintain: and repalr Taboratory equlpment and

improviseonew apparatus.

“To achieve the above objeetives, some selected key—
topics froﬁ physical sciences or biological sciences should oo
gelected and taupht to the teachers., The topics Bhould be
such that tﬁey would have a rlesce in the school sylla abus algo.
The lab@* tory’ work should mostl; Alnclaoe the new experimentis
in¢luded in the P.S,.3.C., CHEL. Stucy, B.S.C.S., Nuffield =and
thosge. developed by Departient of Scienca Jducwtlon, NCERT and
its Study Groups. The emphagig in the course .should be on
developing good demonstration techpigues and supervising pupi.:
individual laboratory work. The Workshop practice course
'should include #training in carpentary, sheet metal work,
soldering and simple vlas -blow1rg.

4¢11 " The above worksnop course can also be used for impariin
a short two-week course referrad to in paragrapa 4.9 above,
for improvisation and repair of laboratory equipment to a loxg
number of science teqchers =nd laboratory ass istantg wherever
they are available. 'The UNESCO Source Book for Sdence Teashe:
can be used as a useful reference materizl for this course.
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Course for undg;:grgﬂugte teachers

4e12 The Team has noted the anxiety of the Directorates

of Bducation of some States for strengthening the teaching
of science at the middle stage (classes V/VI - VII/VIII).
They rightly feel that if science continues to be taught
Indifferently at that stage by teachers who are not gqualified
to teach the subject, the chances of attiining a reasonably
good standard in the subject in the secondary classes will
be far from bright. The need for helping these

teachers to acquire a better understanding of the

subjegt and to learn suitable technigques Tor imparting
ingtruction more effectively assumes greater importance

in view of the recommendation of the Kothari Commission

to teach science at this stage not as 'general science', as
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 teaching

of the gubject even in the secondary classes is entrusted tc
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 suitable course for
undergraduate teachers in their States. The Tean is also

of the opinion that this course should be of 9 months'
duration,. which may be spread over three summer vacations

and saould be open only to those who have studied elective
science at least upto the high school levels In view of the
large numbers of teachers involved, it will not be possible
for +the State Institute of Science Education to conduct the
courge. Therefore, the course may be conducted at the
district or the regional level in a local training college
or in a higher secondary schooli The Institute will assist
in designing the course in all its details and also arrange
short orientation course for traineps in charge of the course
at the district or the regional level. Suggestions regarding

‘the syllabus for the course are given in the following

paragraph.

4«13 - The course for under—graduate science teachers should
have the major aims of (a) providing a deeper and up-to-date
undersgstanding of science topics included in middle school
science courses, (b) skills of improvising simple apparatus
from local: resources, and (c¢) the techniques of effective

»ractical demonstration. For achieving these obicctives, the syllabus

€. . The
4

srial
poped

in each subject should be so developed that at least 60% of

~the time would be devoted{by the panéls set up by the NCERT

and the materials prepared by the Department of Science
Education for the middle schocls can bé used with profit ir
designing this course. BEach teacher should develop competency
in at least two subjects of science, the suggested combinations
are: (1) physics & mathematics, and (2) biology & chemistry.

-/~
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Other Measures for Strengthenlng,the
‘te : jpci nce‘

4el14s The team'has offered somé “suggestions on %he

main training courges which may: be conducted under

the Brash Programme. It may, however, be méritioned

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 Téam recommends that the State Institute of
‘Science Education should be encouraged to- experiment with any
‘other type of course or courses which it may consider
'worthwhlle.' In thig connectlon, ‘the Team commehds ‘the effort
of the Ftate Institute of Science Bducation, Raaasthan which
has tried wrth success various new ideas 1n thls fleldo

4.15 Although the main emphas1s in the Crash Programme was
on the supply.of science equipment and-the: organisation of t
training programmes, 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 under-
take other activities such as the reconstruction of the
science curriculum, the preparation of text—books and other
instructional materials in sclence for students and guide-
books for: teachers, the preparation of designs for laboratory
roomg and furniture, the laying down of specifications for
the- laboratory equipment, -etc. - Lt is- encouraging to find
‘that although the- Institutes have not had enough time to
devote their. attention. to these, act1v1t1es, a small but
promis1ng beginning has been made in .some derections. Most
of the Institutes have been involved in the- revision of ,
science and methematics curricula for: school:s in their Stated
They have also prepared standard lists of science gquipment
and apparatuse. The Institute in Kerala has already publishe
over 45 supplementary readers in science in Malyalam, while
the Institutes in Madhya Pradesh and Rajasthan have started
‘'a free repair service for laboratory ‘equipment. The Instltuq
'in U.,P. has rendered much assistance to ths Education
Directorate in the State in the preparation of text-books
and teachers!' hand-books. The Team reccimends that in the
coming years the State Institutes of Science Education should
be strengthened to enable them to pay 1ncreas1ng ‘attention *d
these activities. 4 lot of useful work is ‘being done by

‘the Department of Science’ ¥ducation, NCERT and the State
Institutes can adapt, for use in their States, the syllabl,
text-books and other 1nstruct1bnal materials prepared by: the
Department. The Team, however, wishes to0" emph&sise that the
‘State Institutes should develop their own expertise by
involving in this work both university and school teachers.
For example, while the designs for physics and chemistry
laboratories, suggested by the COPI Team for higher secondarj

/
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schools in Delhi, might. be found. useful for 1arge schools, the}‘

Stats: Ingtitute of Science Educatlon in.Madhya Pradesh-ﬁill

fing, it‘wor%&ﬁhile 406 “evolve a suitable design for a’ -gingle -
combined ‘scimnce leboratory for.small higher, ‘secondary, sobools
in that State.. Likewige, while the State.Ingtitutes:of
Seience ' Bdud ‘tionJng teke steps to. pOpulariss=b@ok1ets On
'dlffeiant‘scientifié*topics in Indian languages ﬁar young

4,167 Hﬁvihg dilscuased its training‘and other functions,
it will'be dppropriate to effer some suggestiona “on-the set up
of the State: Institute of Scisnce Bducation,. To begin with, -
the States, were advised to. gat up only -8’ Sclenﬁe.Unit with a.
nucleus staff& (a)" to con&ﬁct surveys: concerning the: position
of stience education in the State, (b) to organise training
and other activities envisaged under the Crash Programme, and
(¢) to assist the Directorate of Education in the purchase
and supply of laboratory equipment to.schoolss Obviously,
it was not possible for the Science Unit to perform all these
functions with the small staff’ provided.. Proyision wes,
therefore, made for the State to-set up a full-fledged ..
Institute .0f Science Education from the commencement of the
Fourth Plan, - While the staffing pattern continu as. to be
on the 'Unit' Jevel in Gujaret, Haryana, Maharashtra, Mysore,
and Punjab, additional staff has been appointed in the States.
of andhra Eradesh, Kerala, Madhya Pradegh, Rajasthan, U.P.
and West Bengals,  Only in Madhya fradesh, Rdjasthan,and
West Bengal, it, has been possilile fer\tﬁe Scienge f“%ltu%es to
-up. their.own. Iaboratorles, Ubrkshops have ‘been set up.in
the- Institutes in Madhya Pradegh and Bejasthen orly. . &1 the
Inetltutes_haye sét up libravies, but. these- nesd considerable
strengthening..

4417 Since the Ingtitute is: requirag t0.¢pnduct short
inservice~gourges snd" discharge ‘o'ther funct¥vhs envigaged in
the . Cyash: Programmey: 4t should be" proviged with. adequate
actommoda tion wnd«equipmert for the. staffy the office,” ‘$he
laboratories, the llbrvry, lecture and- semlnar ‘rooms, the .
workshop, the trainees' hostels etc. It is idle to. ‘expect
the Institute to function effectlvely unlegs these: facilities
are given. Thé Crash Programme =lso makes provision for an
‘,experimental school to be attached to the Ingtitute. The Team
igy however, of the view that there is no immediate need for
the setting up/the experimental school.. . Ip*fact, the

sy
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Institufe should not confinekitsvresearch activities to oms
gchool, but ghould select ten'ar twelve schools within a
radius of =bout elght. to ten miles,,iﬁ whleh it can try out
its riew ideas new :techniques, new teaohlng materials etec.
e Insﬁi%ute .shotld also be provided witi a Jaep or a
gtation’ wagon: $o . rebch; the schools  While. these bagic
facilitles ghould bé available 4% %11 Institutes, those
whiéh a#e~§éauméd th Tesponsibility for the Irmonth
gond 8d " cOMTSE .d have, in agdition, mgre laboratory

‘ %G teaoh science suhjects at the apprOpriate level .

4518 The Toan sipgests the fo¥Iowing. glaffing pattern for al
’-itutési )

wqgto:q or Head of. the Inetitute ~
- In Profassor's scale i
j¢b Déguty-. 3£rast@r An-Profeggor! s’ gaaﬁ& 1
3..H@aders. (1 for each &f the, subjects, '
- ph&sios, chemistrw, biolpgy & mathematics)-
“''in Reader's scale

4e Leoturers.(2 for gach of the subaects)
5. Senior Hesearch Assistants. (J.ncluding 1
~ owith knowledge of Statistice)

6+ Lgboratory Assistants:

T I-aboratory Attendan'ts

&

S

‘ 'ﬂbﬁkshop l'pdt, in the scale of
hastt. Bngineer '

Q) Carpenters.

-¢) Mechanio =

a) Glasqulawer

-e) . Beetrician .

ﬂﬁ; Workshnp At‘bendant

SN e o N P

a“fOffice ?updt. or Head Clerk
-b) " Stenographer

'c) UdDuCs .
d) L.D.C,
e
f)

[ VI VI gy

) Aceountant
f) Daftary
&) ‘Peons
10.Iibrarian i
(11} In the case of Imstitutes conducting the 9~-month
amndensed course, the following: addltional staff may be given:

I

N

1. Readers or Asstt, Professors . -
2+ Lecturers (two for, each ‘subject)
3+ Laboratory Attendants

W
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(iit) The following suggesvtions ave offered-in regard to the
reo*uitment and tralning of the staff for the 1nst1tutes.

“; Persons with good s=yubiect matter backaround and
experienCe ‘of leither having =ttended O¥ conducted
Summer Ingtitutes Programmes should b& preferred for
manning the positions in the 1nstitutes, gpecially
at the level of Readers. 50 pér .cent of the stdaff
at the Lectursr level should be.drawn from Post-graduate
School Science teachers or Science. teacher educators.
The staff should be provided adequate opportunity to-
attend programmes of Summer Ingtitutes and other curriculum
development work-being dofié in the Department of Science
Education, NOERT. .Persons taking.up the National Institute
of . Education- associateshlp course with science education as
gspecialisation which is proposed to be "‘offered by the
National Institute of Bducation from this year, will be
eminently suitable for:positions in the State Institutes
of Sclence Educatlon. :

(iv)  To provide motivation to ‘good teachers-and

‘Prlnc1pals of schools to come and work in the State
Instltutes, it appears neCcSSary to give them sone allowances
to compensate for the loss they have to suffer in surrendering
the. privileges 6f frec- ac¢ommodat10n etcecwhich are - available
‘at present in 8tates 16 Principals of Schools and Colleges.

4.19., in the matter of the adminigtration of ‘the -
Instltutes, as already mentloned, dlfferent patterns have
emerged. West Bengal has set up a hlgh-powered

autonomous body to run the. State Instltute of Science
Bducation. .In Kerala, the Institute is a part of the

State Institute of Educaztion. In qaryana, the Science

Unit is under +he control of -8 director who is algo in
charge of the State Bureau of Educatlonal and Vocatlonal
Guidanee and the State Tvaluation Unit. "In Maharashtra and
store, the Sc1enqe Units are parts of the State DirectoiatcH
of Fducation. In Andhra Pradesh, the Institute of

Science Education is under the Director of Higher

Tducatlon, while the schools in the State are under the
Director of Public.Instruction.” In Madhya Pradesh
Rajasthan and U.P.; the Institutes have separate

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

is situgted if.the same building as the State Institute

of Bducation:and shares with it hostel accommodatlon,'
sgminar snd Lecturée rooms etc. Since the Institutes have
been in existence only for a short perlod, it is too
early. to Jjudge the effitacy of any partloular adninigtrative
arrangement. - The Team is, however, of the opinion that

as the activities of an Institute grow both in number and
varlety, it will be necessary to have a full-time director
with adequate financial and administrative authority to
-discharge his respongibilities expeditiously. In particular,

-/
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wherever necessary, the.. d rector should be giVen the
authority to get his publ cation work done through prlvatc
prlnting pressés.

;4.20 ‘flhe Tesm makes the following other suggestions
‘concerning the State Institutes of Science Educd¥on:-

(1) While the Instlitutes will help and advise the
Directorates 6% Baueatioh in 21l ‘technical matters
eoncerning sceience and mathamatics efucation, they should
no6t be saddled w1th~any requn31bi ity relating 'to. purchqge
-and distribution of seiente equipment to ‘schools or of
‘any adminiatrative work ‘relating to the scheme- for
‘science talenit seardh or the organlsatlon\qf science
exhibitions whd fairs etd: Later &h this-chapter, the
Team has redommenied the set ting up of a separate science
cell in the Direc orates of Bdudat on to deal wlth all
such matters:

- (ii)The Tean has given thought to the suggestlon made
in the Crash Programme that the Institute of Science Educati.
should aldng with organisations “like the State Bureau of -
Edudationgl and Vocational Guidande and the Evaluation
Unit, be #ntegrated with the State Institute of Bducation. -
Team is of the view that collabdration in the academic field
‘is more important than ddministrative integration.: Also
while retainlng their distinct identity,’ these organisatidn:
can share common facilities like the library, lecture and
seminar rooms, hostels for: trainees etc. They can @lso pool
their resources in the organisation of refresher courses.
The Institute of Science Edufation needs, in partieular, the
‘cooperatlon of the State Audib-visual and Evalu?tion Units,

© (441) e State Institutes of Science Bducation A
should 2lso maintain intimate relations with ‘the ‘universitie
in the State. The Team has already etiphasised. the need
for involv1ng universtties in the nine-month condensed.
courge and other short-term courses. - The assistance of
the university teachers will also be required for the
‘revision of the svllabi and preparation of text-books and
general reading. materials in science and mathematics. The
Institute should also be closely associated with the
State Board of Secondary Education and the Team recommends
that the Director of the Institute should be an ex-officio
member of the Board 1& his State.

(iv) The .team strongly fe€ls that the Department of
Science Education, NCERT should maintain close contacts with
the State Institutes of Science BEdueation. In many cases,
the Institutes are not aware of the actlvities of the
Department of Science BEducation. The Team is of the view th:
the Department of Science Education should provide effective
leadership in all aspects of science education at the scaocl
level, It may mcke available to all ‘the-Institutes copies o:

"
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.syllabi text—books, 1nstruot10hal materlals whlch 1%t may

develop Prom time to time. It may also furnish details of
spe01flcatlons of all prototypes 'of science apparatus,
prepared in the Central Science Workshop. It may: organise
‘regular meetlngs and seminars: for the directors and other
members of the sgtaff of the Institutes “to discuss matters
of common interéest. It may also hold short-term orientation
ecourses.- for the staff of the Instltutes, Finally, it may
publigh a periodical new-letter to highlight the activities
of the Department and. -the Ingtitutes and also arrange for
exchange of reports,- publicationsg etc.

4.2¥% The Team is satlsfled that the dlrectlve given in
.the Crash Programme to restrict the assigtance for the
supply of science. equipuent to: schools which were teaching
science. upto the- end of the Second Plan has‘been generally
observed. From its own' observations and also from the
1nfoxmatlon given. to it by the State offlclals, the Team

'is also satisfied that a large maJOrlty of the secondary
‘schools furictioning at the énd.of the Second Plan have

been covered during the three years in which the Crash
Programme has bsen in operation. The Teenm,. therefore,
recommends that the benefit of the Programme should now

“be extended to schools, which started teaching science
subjects at the secondary level during the Third Plan. As
-a first step, the Team suggests that surveys of the
requirements of these schodlg should be taken in hand
“immediately and a phased programme of supplying equipment

to them during the Fourth Plan should be finalized., In this
Hconnectlon, fhe Team wishes to record. that the expectation
-raised in the Crash Programme that all new’ schools would be
'properly equlpped has not been realised..

4;22 As indlcated in an earlier chapter; all State
Governments have compiled ‘standard lists of science
equipment and-apparatus. The Team suggests that these
lists should contain only essential -equipment needed for
demonstration and practical:work by students and should

be strictly in accordance with the prescrlbed syllabuse.
These should 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
mlcroscopes etc. where a number of models are available
in the market at varying prices, the standard lists should
Voffer detalled guidance about the: purchase specifications
of ‘such 1nstruments and apparatus. Separate specifications
w1ll be necesSary 1n the case, ‘of demonstration epparatus.

-/~



—40

4.23 Very clear instructlons were given that the
agsistance under the Crash. Prﬂgramme was to be gﬂVen only

to £ill the gap between existing .science equipmen't in
schools. and that suggested ih the 'norms!.  Therefore;

1t was intended that the needs of each instltutlon .

would be ssscessed separately anmd the grant: célculated
accordlngly. ‘The Team regrets to note that in some Htatks
like. Maharashtra and West Bengal no attempt, whataoever,

was made-to assess iridividual needs and grants were
sanctioned on a pqrely ad ‘hoc' basiss In other States,

the - informa%;bn regarding the deflciency was furnished by
‘séhools in:the proformas gent to’ them., No attempt was made
to .check- onythis information. .The Tesm noticed that in some
schools certzln items were purchaSed merely as show pioces
for the laboratories. In other cases,. the.Team found that
severdl items were surplus to thée normal requirements of tre
school, The Team also found that some schools, which were
well=established and had built-up ‘fine laboratéries over manj
yeary were algo paid grants under.the Crash Prqgramme, for |

¢

which there was little justification,  Of course, the granse |
have been put to good use wherever the science teachers or |
heads of schools were, experienced and had - bought ths equlpmeJ
g0lely with a view to its use for demonstration br practicsl
work by students. ZEnquiries made by the Team revealed $hr.:

no State had any organisation in the field to guide scienco
teachers, meny of whom are new to the profession and have
little experience of setting up leboratories. The inspecto:
in most states is pre~occupied with routine administrative
funédtions and has hardly . ahy. time to help teachers in thei:
professional work. Purther, there are very few © ficers ir
.the ingpectorate who have the spectal competencle& 0 assis*
in ‘any programme of strengthening science education ifi
schools:  Th most states, it was found that no wé¥thwhile
gserutiny of the inventories raceived from séhools

was .possible as there was no Science Unit or Cell” at the
‘héadquarters to examine them. The Tegm is of the firm
opinion that grants for purchase and supply of laboratory
equipment under the Crash Programme are not likely to yield
the degired reésults, unless qualified science staff is
appointed both at the headquarters and in the field to

ensure that the grants are put to good use. Sugzestlonc

in regard to this staff are given later in the chapter.

4,24 .Another deficiency whlch merits serious attention is
the inadequate provision of laboratory rooms and furniture-
‘Although it was clearly stated in the Crash Programme that
State Governments and/or the managements of schools would
make good this deficiency, very little has, in fact, been
done, The Team was given to understand that in the absence
of suitable laboratory accommodatlon, the equipment supplici
to ‘some schools remained unuseds The Team suggests that
before supplylng equipment, State Directorates of Educaticr
should ensure that the grantee institutions have the mininuv.
facilities for arranging practical laborstory work. /-
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4425 Much stress was laid in the Crash Programme on the
supply of quality equipment at ressonable cost. In the
States of Andhra Pradesh, Gujarat, Maharashtra, Uttar
Pradesh and West Bengal 11ttle 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
Madhya Pradesh, the States have gone in for central purchase
and distribution. The authorities in Kerala have taken a
step forward and have arranged for manufacture of 33 items
"in the Government Small Scale Indystries Units. Madhya Pradesh
on the other hand, has evolved a very elaborate and time-
consuming but fool-progf method of obtaining at competitive
rates equipment of high qualitys The Team was impressed by
the thoroughnesd with which each item was checked with the

. approved semple. The distribution system at the divisional
headquarters was, however, not as efficient as it should be
owing to lack of storage facilities and steff to cope with
this work. In States which have not adopted the rate
contract system or arranged for supplies by central purchase,
the schools are required to follow the normal procedure of
calling tenders and accepting the lowest quctation. In most
cases this results in purchase of apparatus of inferior
quality. During its visit to one of the ‘schools, the Team
came across defective balances which had not been put to

any use gince they were purchased. In Punjab, the Team
observed that some of the items bought under the rate
contract syster 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 Directorates 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
necegsary since the average science teacher does not have
sufficient experience and ability to choose the rlght
quality of equipment.

4.26 The Team endorses the recommendations made in
Chapter III 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 NCERT to set up, on
a high priority basis, a semi-autonomous agency for undertaking
the work of laying down norms and standards of science
apparatuse' The Team suggests that immediate action should
be taken on this recommendation. The proposed agency can
undertake among others the following activities, in
collaboration with the Department of Science Education and
the Central Science Workshop of N.C.E.R.T.

-/-



i) Develop indigenous designs for science equipment
and apparatus. ' Specimens of school science apparatus shou'.d
be obtained from advanced countries and studied carefully
so that some of their gokd features could be introduced in 0.
de31éns..

FT0) Lay dpwn norms and standardg of science apparatua
for;the guidance of Indlan manufacturers.

111) Prepare prototypes for supply to Indlan mauufavu,:

i) Locate sources of supply of. quallty equipment =n+
apparatus fiom firms, both in. publlc and private sectors and
preparé a directory:for the guidance qf State Governments.
Té @lrectory should contain specifications of items, theiu
»prices, names of. manufacturers and. their agents.,-,

; i v) Ar&ange with Governmgnt and private firms for the
manufacture f such items, which ‘are not beirig made in the
éauntrv or, f made, Are not of the requisite standard.

, The pronosed agency can also seek actlve asslsfenoe of
the Indian Standards Institute, Central Scientifi¢ Instrumen:
Qrganlsatlon, National. PhV31ca{ Laboratory and other

g{figial and non—offlclal orﬁanlsatlons interested in this
e ¢ . JE B ”,. :

4q27 : The Team feels that the purchmse ‘and supply of scien~
apparatus on. the part of the State Governments will be grmr**
facilitated by the setting up of the-agency reférred to in 1
preceding paragraph. Meanwhile, State Governments which ».n
~not undertake central purchase and distribution of all iug*f,
may . at deast arrange for the central purchase and dlutr*ba
of ¢ostly items,. where precision is required such as
microgeopes, sPectremetres,analytlcal balances ctee In th
cage of some cther important items, the State Government ma

» enter into rate - -contract with relleble firms whose sanplies
-mugt. be carefully examined and ‘approved by a committee of

- exXperts. In the case of each such item, full details of

- specificetions should be given. 4 strict quality control
should be exercised by meking tGSb—ChGCKS of items supplied
There may be still other items of comparatlvely less valus
and consumable stores (glasswarey chemicals etc.y whose
purchase may be left to the heads of schools. Even here,

a list of réliable firms may be supprlied to schools.

4,28 The Team reiterates the recomuendation made in the
COPP Report referred to in paragraph 4.26 above that an
officer of the rank and status of the Deputy Dirsctor of
Iducation should be appointed to direct all programmess.
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.of -sdienge education. .He should be.assgisted by two or
three technical assistants and: thejother staff. The Team
also endorses. the recommendation.ln the repert.that-science
‘Anspectors should berappointed %o ensure:the proper:impleme.

tation of the programmes.: The Team.is convineed that the
Crash. Programme.and. otheyp- preaectﬁ for. séyengthening scie“
edueation at the- school Jevel will not make Readway unlec
the gtaff sugzested is-appoimted: in the districts.and at ti
headguarigrs, While appreaiating the need forrsppointing -
‘additional. staff, some of: the States pléaded helplegsness ¢
.acsount: of  their %tight: wesource positxon. In guék.cases,
Team suggests that the States may be permitted to utilize ..
Dard of the grant under the Crash:Programme %0 appoﬁnt the.
s&atﬁ at the levei of “the Direetcrate. Hl

4.29 Appendix Vi givés the posztfon regarding the utilizo~
tion of grants sanctioned by the Uhioh Ministry 6f-Bducatioi.
for 'the pirchase- of sciéiice equipsiert, Ih $964-8%,  some
States diverted the entire grant under the GFesh’' Programme
46 ‘the puvrchase-of science equipment, - This «gxplaing highe:
expenditure : in column 3 as against.the Central :grant in
solunn. 2 in: the case:of some States« In States Aike Punjal
-and. Madhya Pradesh, theére were large ghorit~Ffalls in’1965-6~
Bainly due to -the fact that the : -sanction of granie were
.received ‘in. the Directorates of. Béacation . fairly late in tn
finencial year and-it was not.pogaible: te utiliseiall the
grants before . the end of the financial year. West Bengal .
ghowed a-ghortfall. of Rse10 Llakth durping - that yearsrlin 1966-L
~Mahax&9htra.pould utilise only %g&t&Z JYakh against the Cent.c.
grant of Rss24.65 lakh and the sanctioen. for .the grants were
igsued ‘only on-the last day of,sthe financial yeard -wdlso th-
,amaunﬁs shown under .columns 3,5 & T represent only he
‘ganctions issued by the State: Governments #nd nat what was
.actually spent by the:schoolgs In.-mest- States, .adarge
number OFf utiligation eertificates are 8till-outetanding.
18y . therafore, difficultto. give,anxmrexlah%e egiimate of 1.
.gctual utilization. of the total Gentral grant of fs:514.87
~Jtakh made .to State Governments -during . the -three-years. The
Team is :0f the view that the full, utlligamlan of. Cetptral
grants w1ll not he practicable unless -there is: -sdvance
Plenning. - Further, the teem feeld that the aduinistrative
procedures should, be stredmlined 0. that the ‘gchools get a%
leagt four clear months during: which they doulid:domplete
the spurchases. It may also be mentionsd ithdt: Mysore ig the
only State which.insists on 25% contributioca from ‘aided
schools towsrds the..purechage ‘of " seience appsratus. This
practice is against the spirit of the Crash Programme and
should be discontinued. The present position about utilize-
tion eertificates is highly unsatisfactory and strong actic:
should be taken againgt the defaulting schools.
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44%0 . As stated A0 the foregoing parsgraph, there is little
advance planning for utilization of grants under the Crash

' Pragramme. At present, the, central grants are released

- on a ysar to year
- grants: they are’

edls and the Stmtés_have no ides of the -
T 'to‘renéive in any partidular year. When

$he tavination gard :

ihg ‘the- Central asslstunce is received,
“the Itate Mr%womﬁy of Bdugation sutmit ite proposals to

" Unforbtunately, thé pr‘poa’ais are not
' Wg‘man or, ﬂei@ eirvey and the -
P 4 $he grants. e pahckEon of the
Btate Goverment - . pepeived‘in the Biréetorétes of
Blucation l4te in the fimansisl yeat and the sthboold are not
&lvin sifisieny tine to complete purchese of" ap‘, ratus and
‘equipgent. The State. Inatimma ‘of Scimde
B0 dded of ‘the ftm&n that would be -given’

tim‘n!ng pm ,"j ," ‘,l y b

organiged during the summer matiensg which inm%mtauy is
the béat period for arranging the courses, becsuse .the sanétion
of fumds is regeived much laters, The Team, therefore, recommen
that every State should conduct: diatrictewise sirveys and . ]
zmu its #0ience education plan for the emtire Fourth
Plan period.  This plan.should include Fequirement of science |
» arrangements for their pre-gervice ebd in<service |
traimngr oensmw&on of laborastories, purchase of wiance 1
equipment, preparation of science text~books etc. ‘Once this
detailed ‘plan is réw. ‘the Stato cen pool ‘ité own: Wﬁea—
plan-and non=flan.and the Cemtral chemmenf'a ‘grénte and use
Ahd flinde iun acwmce with the prioritiaa wt oui 1o the
wmoe mm::« yian.

4.3% At thta Wﬁf!w. the I‘eam wisheu to otfer 8 fén augaeaticn
on the rroposed State seience odusation plan, e Téam attache:
the Righeat importaﬁcn ‘t0 the quality of the sciende teacher,
which, in.furd, ‘dopends en thd acedemic and. pro'resaoml quali-
fioations of the teacher. The highest priority showia, &eref-
e given to the quality of the pre—serv‘icé arml inese:

training programmes., It is unfortunate that suffi

attention has not been paid so far to the pre-sarvi e training
of the science tedcher, Most of the seconiary training colleges
follow a stereo~type pattern of training which has hardly any
relevance to the day~to-day needs of the science teacher. Next
in jmportame is the provision.of essential’ labora.wry equipmen
partieularly ‘to new secondary schools ‘coming up in~“the rural
areag. Ag for’ replacements and’ purchase of ¢ongumalile gtores,
the schools should Be permitted to levy a science fee on all
studends taking science in secomlary classes. This fee is being
collacted in some States alreadys .Good. texb-books are essentia
Audio-visual aids, particularly films, go a-long way to
enliven ‘the: teaching of sciencé, : Punds may aliso be provided
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for laboratory rooms, particularly for the new mecondary
schools in the rural areas. Above all, there should be
provision for adequate inspecting & administrative staff for
science education. The present Crash Programme lays undue
emphasis on purchase and supply of equipment to schools. The
Team suggests that the priorities indicated above should be
reflected in the financial allocations under the Programme.,

432 The Team regrets that no action has been taken

by the Union Ministry of Education on the provision made

in the Crash Programme for the setting up of a committee

of officials of the Union and State Governments to

review the progress of the Crash Programme from time to
time., Also, no action has been teken by the States on the
suggestion made in the Crash Prézramme for the setting up

of advisory committees to guide the working of the State
Institutes of Science Education, except in West Bengal, where
the programme of the Institute is discussed and approved in
its Governing Board. The Team suggests that 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.

4433 Conclugion - From the observations made in this

report, 1t is clear that the scope of the Crash Programme needs
enlargement and its implementation needs improvement. It is,
however, not the Team's intention to create an impression

that the grants sanctioned by the Central Government 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 has
rendered timely assistance to hundreds of secondary schools in
the country. But for the Crash Programme, those schools could
not have acquired equipment required for the proper teaching of
sciences It is true that the training programme has not made a
vigible impact so far, but it can be claimed with confidence
that valuable experience has becen gained over the past three
years. The State Institutes of Science Education have begun

to feel their way and there is no reason to doubt that with the
provision of necessary physical facilities and staff their
contribution in the coming years to the improvement of

gcience education in schools will be substantial. The Team,
therefore, believes that it will be most unwise to abandon

the Crash Progremme. - Actually, there is a strong case to

place the Programme on a permanent footing. During its
discussions with State officials, the Team was given to
understand that the States had no resources to carry through
any major programme of science education without Central
assistance. As it is, the States are finding it hard to meet
their current obligations arising out of what has been called
the explosion in education. Consequently, they may find it
imposaible to plan ahead and provide for quality programmes
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which yield results after many years of hard and patient wori
In view of the vital role of sciemce in the defence and
development of the country; the Team is of the opinion

that) irrespective of the congtitutional position, the Central
Government should share with the States the responsibility
for expangion and improvement of seience education in schools.
The Crash Programme should, therefore, grow into a long-

term major project for revOlutionising gchool scienece so as
to .gerve as a. sound base for higher science and technical
e&upat on in the country. -
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S ggggggx of Recommendatlong

51 Slnce for many years to come science teachers with

' B.Scas(Hons) for M.Sc. qualifications will not be available

in sufficient numbers for employment in higher secondary

schools and.in Intermediate colleges, long-term arrangements
should be made for conductlng the 9-month ‘condensed course (4.3).

5.2 In view of the shortage of graduate science teachers
in many States, it will be necessary for the States concerned
to take long-term and short-term measures to augment their
supply.(4.4)

Se3% The present arrangements for conducting the condensed
course 1n different States should continue. The cooperation

~of State Institutes of Science Education and the universities
is essential for the proper .conduct of the oourse.(4 6)

5.4  The condensed course should develop competency at
‘B.Sc.(Hons) level in one sciencé subject/lntroduce the teacher .
to new methods and techniques of teaching science by exposing

him to new curriculum materials developed in advance countries
andfIndia. (4.7) '

5.5 The stipend for the 9-month condensed course should
‘be raised to about B.100/- peam. . 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 Bvery science teacher should be given a short
Tefresher course ance in five years. - The duration of the
course should be from gix to eight weeks. The course may be
conducted in one stretch or in two or three perivds or

in the form of a weelkend course. ' The stipend should be
increased to about Rs.100/- peme These qualifying in the
teat held at the end of the eourse should be given a cash
award or one advance increment.(4.9)

5.7 " Short. inten31ve courses lasting from 10 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 material.(4.9)

5.8 - The short~term inservice courses should help to up~
‘ddte the content of science teachers at graduate level,
introduce them to new éxperiments, demonstration and some
basic manual and manipulastion skills needed for repair,
maintenance and improvisation of equipment.(4.10).

-/



59 " State Institutes of Science Education should devie-=
a suitable course for undergra&uate scignce’ teachers. Tu
coburse should be of nine months' durdtion spread bver th-
summer vacations. The course should he& cxmﬂucted at the
district or the reglonal level (1.12)

5.10 The undercra&uatexscience teachers oaubse should L
to provide a’deeper and. uptodate understan&ing of seience
concepts taught in the- mid@le scheols, -develop bagis mamu®
8kills for improviaing simple solence apparaius’and intrer
the teacher to the'%echnique of effective demonstrationsox

Se 11 In addition to the maln tralnlng courses suggestee
the State Institutes of Sclence Education ghould experime
with other tvpes of c¢ourses according .to the needs in the
States(d.14)

-5&12 The State Instltutes of Science Educatlon should
give more attention to other activ1ties, sueh as the revie
of selence curriculum, thé preparation of text books and
guide-books, the preparation of designs for laboratory ro-..
and furniture ete., .They should- take advantage of .the work
being done ‘in ‘the Department of Science . dUcatlon,.NCE&T,
At the same time, they- should develop’ Local expertise witz
the hélp of univer31ty ‘and: school teachers (4.15).

5e 13 ‘The State Institutea of Science Educatlon ahculd b-
provided necessary accommodation and equipment for the
laboratories, the library, the workshop, the hostel etc.
It is notznmessary to. set up the - experimental schools
immedietely. -The -Ingtitutes should condu¢t their. éxperimo:
work in.ten 'to twelve schodls within a radlus- of 8 :to 10
miles (4.17)

5e 14 The staff of the State Institutes” of Sclence Educa

should be strengthened. according . to the ‘recohmended norm .
énable them to Play the1r proper .part in develcplng and

1mp1ement1ng the total science prdgrammes of the States(4 i

5.15.: ¢ Ag the actlvitles of the State Instltute of science
Edqucation grow, the Institute should be placed under the
charge of a fullwtime director with necessary financial
and admlnlstrative powers. (4.19). o

5.16 The State Institutes of Science. Education should nc*
be given the responsibility for routine administrative
duties. There should be close collaboration among the
various technical organisations set up at the State level
namely, the State Institute of Educaticn, the.State Insti s

-/~
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of Science Education, the Bureau of Bducational and Vocational
Guidance the Evalustion Unit, the Audio-vigual 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. (4420).

5, 18 ' Ihe benefit of the Crash Frogramme should be extended

to schools which started teasching of science subjects during
the Third Plan. The requirements of these schools should

be surveyed and a phased programme drawn to supply equipment
to them.(4,21) - 4

519 - - 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. maximum. benefit from grants
provided under the Crash Programme, qualified staff should
be appointed at the headquarters and also in the districts
to help in the implementation of the programme.{(4.23)

5,21  Before sanctioning grants to schonols, the Directoratas
'0f Education shouwld satisfy themselves that the grantee
institutiom have the minimum facilities for arranging practical
laboratory work. (4.24)

5,22 State Directorate of Bducation should offer detailed
%uidalslce to schools regarding purchase of science apparatus
4.25 ‘

5.23 NCERT should set up a semi-autonomous agency to:

| a) develop indigenous designs of science equipment anc

apparatus :

b) lay down norms and standard of science apparatus.

c) pPrepare prototypes for the guidance of manufacturers.

d) locate source of supply of quality equipment, ?tc é}
. 4.2

5e24" 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 vurchase of item~
of comparatively less value (4. 27).

5625 States may be permitted to utilise a portion of
the grant under the Crash Programme for the appointment of
gstaff in the Directorates of Education to deal with the
Programme (4.28).
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526 Advance planning is necessary for proper utiligation
of the Central grants. Administrative procedures should be
streamlined and schools should be given sufficient. time to
make purchases. Strong action should be" taken‘agairist schoo!
which fail: to furnlsh utllization certificates in time.(4 29)

5 27 Every State should conduct distr1ct—w1se~surveys and
formulate its.science edueation plan. for the Fourth Flan.,
This should Ve exapmined- by the Union Ministpy of Bducation an
grants shéuid ‘be ﬁanctloned according. to mutuallv.asreed ;
p?lorities, (4u30)e

5.2 The State ci&ncg e&ucatlon plan should give the
highest pr;ority ¢ .pre~-gervice and in-gervice training
programmes. :Next in impor%ance are: supply of essential
labqratory equipment in new gecondary sdhoois, prebaration
of good: text—books, supply of audio~visua1 aidﬁ and app01nt—
ment of inspecting and administrative gtafti’ Th bge’
priorities should be reflected 'in the financial al;ocations
under the Crash Programme. (4. 31).

5.29 - A reviewing committee should be set qp at the Centre.
Advisory committees should be set up at the State level (432

5530 The Crash Frogramme ghould be expanded and
reorganised into a long-term major project for: revolutionisinf

school. science in the country and the ‘Central Government
should share with the States experditure -on this project.
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Appe ndix.I

Ltinerary of the Evaluation Toam.

1. chandi_garh March 20 and 21, 1967

2. Calcutta Merch 30 and April 1, 1967,

3, Burdwan March 3L, 1967,

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

5, Hyderabad april 14, 15, 16 and 17, 1967.
6.- .Bomﬁaj | . April 24, 1967.

7. Poona “April 25, 26 and 27, 1967.

8. Amhabad ‘May 5 and 6, 1967.



Appendix IT

LIY SPONSORED PROGRAMME FOR

(XX NI

SCHEME T  STRENGTHENING OF SGIENCE LABORATORTES

1. Objeet of the scheme.‘

The object of this scheme is to strengthen the .
science laboratory equipment in secondary schools to a preseribed
norm so that students at this crucial stage of education
receive better and more practical ingtruction in basic. science
subjects, viz: Physice, 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

(a) 3econdary schools ’ 1n this context, will include all
schools teaching geience subjects at the ievel beyond the elementary
stage (i.e., beyond elass VII or VIII as the case may be). This
term shall not include. pre.University or Intermediate classes
attached to colleges of which examinations are conduced by
Universities and. 1ot by Boards of Secondary or Higher Secondary
Education, Secondary:schools of all descriptions such as High
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 Govermments,

Local Bodies, or private managements. Recognised but unaided
schools are expected to have énough science laboratory equipment
of their own and therefore .they will noy/ covered by the scheme. L ve

(b) The norm referred to in paragraph (1) will, for the
purpeses of a Higher Secondary school, be the norm indlcated as
the minimum essent: requirements in the C,0,P,P. Team's Report
on sclence Laboratories in Higher Secondary Schools. If any minor
adjustments are to be made in this standard Ildst to sult local
8yllabi, the State Govermments concerned may do so under intimation
to ‘bhe Education Ministry.

(¢) TFor other categories of secondary schools the
norms will be laid down by the State Govermments concerned and
intimgted to the Education Ministry. These norms wouid be
different for different categories of secondary schools depending
on the sclence courses taught in each category. They shall
include only the minimum necessary equipment for teaching the
science subjects gt the secondary stage. For ﬁdng the norms,
due regard would be paid to the syllahi prescribed for the
courses and to the need for economy consistent with efficiency,

-/—



. .(4), “Labbratory equ: gment will include the laboratory
furniture required for Ster lmfmsesl but not bulldings or
‘other furniture needed’ by the * s6hool.” An ahount: not exceeding
5% of the ‘total moriey sanctioned:for .this schéme can be spént .
on thé required furniture’..

~ (e) & small portidh, mno€ éxceeding:2%.of thé amount
sanctioned for the scheme, ‘may aldgo be*dpent, 1f needed, on .
consumahle science materlal and replacements required for the
_experimente immediately. o

(f) The scheme ig’ not tritended 4o ihtroduse new séistce .
subjects in schools which do’ not have the’ gsame, npr<to provide
initial equipment to schools, whether old or new, for their -
upgrading or for starting of fresh science courseg therein, For
the pregent, the scheme will cover only schoolsihlch wére '
functioning at. the end’ “of the, Second Plan (t.e. 1960-61).which
are now teaching science subJecté, ‘‘thether of the high or higher
~secondary standard, This pre-giupposes that they will alrgady have
‘some }aboratory equipment which is to be sirengthened and Brought
- up-to~date . for more effective practical instruction with the'
assistance provided in this-sechemeiy °

Fi nancigb estjmgtes B

The estimated cost of thé minﬁmm essentigl 1abora‘bory
equipment for a higher secondary school recommended in. the COPP. .
team report is estimated to be as under: '

(). Physics m.z;,@@/_-..
(ii) Ghemistry RS;17 ,000/ = ..
(iii) Biology 'Rs.14 bOO/ -
(iv) General Science 5. 3 ”0/-

'~ .. For a high school the corresoonding expenditure 1ie
estimated to be as u.nder.-;

(i) Eulective Scienoe" . RS-15;000/ -

(ii) General Science o 'Rs. 3 000/-,

S Taking into consideration’ the: available” “funds gnd’
the extent’ of streng‘thening neaded by laborator‘les of different -
types of science cour'ses taught in secondary and higher
'secondary schobls 1ri-‘the country, -assistance is proposed te be
given to. States on the following basis'

Higher Seconda.rv School or Intermediate’calle
w1th Physics, Chemistry and Biologv. B Rs. 12,000

Hj,gher secondary school ‘or intermediate college
with Phys:.cs and Ghemistry oﬁly - ’f’: s »8,000/-

o High So'hool wi“th Eiective
Science, Rse 4,000/ ~:
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 The actual sssistance required for. streng‘bhenin science
labnratoi‘y equi.pmen«t in each eligible- sehool will depend

upon the gap stween Lts existing equipment and. the preacribed '
NOYmM, culabions of Plnanciel estdmates indisated abG‘Vé
are, therefore} takéh to have been made -only oh the bgsis of

an average cost per school, ‘Some schools will get more ‘than
this average aﬂd some .less wi.t-hin the: s sane st.ute. o :

. dng the a.beve ubamjw, + thei: &o%al Gost- of tlae sahema ovex
the two years 1964-65 and 1965-66 will bo. Rs;464.48. lalkhai  Tho
distribution of this assistande for i fferent types of échools/
gouracs 1n the- Various S:tatea s.e givea in Smtaemarrt I. -

ot R

Wor primt-a ammgamems
') A1 -

L2 5 , 2 $) 1 q;x:lx’ed 4o -make
up any d@ﬁcionosr in bhe _prpmaion of dake tqry forz and.
furniture; 1ike whrk-tebles.etes. The: %ﬁu‘be Govermmente will also
have: to make up $he deficiency with egpect to the sppointment

of .properly. g fj@d teachors of selonce. The. expendityre on
this item in the case of alded. sq:hools may be:sharéd. on: the
exlsting basis by the concerned private managemants in the schools
wherever found necessary, except that in the- cége of exiating
teachers advantage should be taken of Scheme YT intended to

F?Q‘?ide”aﬁﬁcé_‘,al training for such teachers,

Cent ance

. The enﬁre expenditiire required for stremgthening the
solence laboratorics on the basis indicated above will be .
sanctioned as Céntral asgistance cutside .the States- cnﬂ.ings of
Plan expﬁndi'hure and of the Central assistance, both of which
may have already been asgreed upon and approved earider, -Thls

. arrangement will work for the remaining two years of the: third
Plan, for the pfesen‘b.

A  The Ministry of Bducation w:l.ll, in the first instance,
release funds to each State on an ad-hoc basis, keeping
particularly in view the number and nature of 1nstitu'bions in
each State likely to be covered by the scheme,- -

A commi'hbee of officials of the Government of India
(Ministry of Education and Ministry &f Fina.ncn) and some
officers from States (selected secretaries and D.P.Is, by
rotation) will be cons:tituted by the Mindstry of Tducation,
This committee will meet periodically to reView the progress
of the scheme and make necegsary adjustments ‘allotments or -
re-gllotments to individual States.” They. wouid also recommend
modifications . or imprOVements, if any, in the scheme as 1t
progresses, ,

The financial a.dJustment of these grants as
between the Central and State Govermments will be done in
the same manner as in the case of other Centrally sponsored
.schemes, viz., that the sanctioned funds will be placed at the
disposal of the State Governments in advance and they will
implement the scheme and furnish periodical progress reports and
utilisation certificates wherever necessary.
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~Cond1tions of gtanﬁ

The following conditions will govern tne grant, of
Bentral assistance under the scheme:-

(1) Satisfactory arrangements will be made to ensure
that the assistance is u$ilised fully and propérly for the
specific purposes outlined in the scheme. In particular, it will
be ensured that the quallty of equipment purchssed with these.
~funds 1s the best possible equipment, that the prices aré =
reasonable and -that the items purchased are those. actually
needed by each ingtitution for attaining the prescribed: riorms.
In the gase of Government or local body sehools, purchase of
equipment. in bulk may be preferred. Also, in respect of items
for which I,5,I. gtandards have been laid down, purchases should

be made from the firms willing and able to supply the material
according to those s+andards.

(11) The State Govermments will also ensure that all the
gible institutions coming within the scope of the scheme
ment 1t so that thelr science laboratories are properly
strengthened by the erd of the Third Plan,

(iii) As the scheme is to supplement the efforts already
Yeing made by the State Govermnments/private managemerts, the
8tate Govermments shall not reduce their own assistance to
~secondary schools for strengthening seience equipment, They
will also not reduce the existing provision for science-equipment
already made in the 1964-65 budget and generally provide at
leagt the -samd. amount for the year 1965-66,

(iv) The State Governments shall take necessary steps to
8ee’ that ‘the laboratory equipment already in- the schools and
that to be purchased from this grant are maintained well and
are .repaired whensver needed, Consumable materialg, replacement
and small gadgets for the proper use of the equipment will be
' provided for. in the regular budget of" maintenance of the school.

- {y) N6 new: School’ shall be glven recognitibn unless there
is provision for laboratery equipment according to the prescribed
nortd, ' The objeet is that during the Pourth Plan an attempt
Should be madé 0 improve the levels from’ thé minimum essential
to :additional desirable equipment instéad. of being required to
spend ‘again-a good portion of the available resources on bringing
sub-standard schcols to - thé minimum normal level,’

.5dhoy )



SCHEME 1i0. II - SPECIAL TRAINING OF SCIENCE TEACEERS

Ob ject of the scheme

The object of the scheme is to raise the staiidard
of sciece teachl.g in seoordary .schools hy orgarlslhg
sp601al trai;irg programmes for teachers of ‘scielice. The
scheng. 1s to .mget, #4o:.sotle extert, the- shortage 6f post-
graduate’ teachers of sciern ces- to.. teach hloher secondary
classeq. Tt has also»to provide short Yrain ing to existing
teachers of .sciercg.iu order to- 1mprove thelr oombetcxce
aud. fhus.. to e.able hem. -ty feach that subject. in secoudary
alasses more gﬁfectﬁﬁely, e, .scheme a2l “provides for
¢he‘e§tabilshmeatm : ipe+t Uzit of Seierce ‘Education

h S ; hi 1t will - orgamlze Variobus. programmes
Lbradi ‘re-traiiing of .science, teachers and
e -d to all bther reeds of schools inTr Zspeot of
. the. Stat The
L LHE fgeﬁs will 1rclude currlculum»recogstrugtioa,
pmo wetion of textbooks, improveieit ‘ii the m thodology
of class heaghing,laying, down. of norms. for. laboratory
eoulpmeut, preparatlo of s1mple apparatus scéience talent
search etc, It may be added that this Ur 1t will-also be
helpful iz 1mplement1x# schemsé I

Sgopemoi,themSCheme.

I~ regard to the scope of the scheme, ‘the poi.ts
meirtioied. utoer scheme I will mutatis mutandis- apply.

The" trai*l g of teachers to handle h;gher secoundary:
of znt*rmeoiate “6lasges. wild be :required oily i#: those
tates Whith “have adopted “these courses, . The re~traiiii.
pf-seitice tdachérs 1 thé short T0-week“cpurges for more
oompetenﬁﬂsoie ee teachi:p at gécoidary schasl level will
be required: partléuiarly for’ the ‘high schoold .which teach
scieiice as an eleetive or ain ptlQﬂal subjegt -(arnd not
merely general sciei:ge 85 g core subgect)a “4ds regards
the Wit for Seterte Baucatiog,; ouly.a begirning will be’
made: from 4964465 i arder.to- meet the. most . urge;t
Pequirenents and the full, Urit, a8, ir :dicated ii the enclosed
cote  (Appélidix), will be. establlshed durl g the. fourth Plar.

Details of.the soheme

In order “t0. improve the academic ouallfloatlo .S
fnd trai ivg.of graduate’ teachers of . seienee aild -to equip
Jﬁhem to teaoh the hizher secoygary or: ‘Titermedigte classes,

_ 9—moxth course will be. orgarizsed iy -the Faculties of
1801eace of selected. u'ivergltles ox:: post-graduate colleges
i~ each’ State. “During 1964-65" the course may begin in
Septenbor nd may be carried till the ‘eid of May," 1965.
T-e uext course may comme:ce from July, 1965. Ou that
bas1s, the expe diture for various items: conrected with
oe such course as well as the total expeuditure on all
the courses of this category durii.g the two years is
estimated to be as u.der, assumiig each course to trail:

a batch of 30 tcachers:-

_/L



Tecturers @ Rs 400/~
Do . fixed)

Laboratory Atuendaﬁt
(e R&BO/— p,m,)

Clerks (@, R&150/—p.n.f1 ted. )

Upkeep of sciei.ce laboratories

Stipe:d to trainees
@ Rs 30/~ pele

Salary of substitute

teachers @Rs200/— p.m.

Rent of buildings to
provide hostel

accomaodation @RsBOO/—

Do .

Total:-

Nor-recurrivg for books -

Grand Tofal:

~57«

e o et e mm e e e mm wm me em Gm  mw  ww e em em e

- e eme e wem ame

Nuiber 196465 1965 66  Total
R (6 moiths) _ _ -_ _ _ . _ _
Rs Rs - Ra-
3 7,200 14,400 21,600
3 1,440 2,880 4,320
1 900 1,800 2,700
2,500 4,000 6,500
30 5,400 10,800 16,200
30 36,000 72,000 1,08,000
1 3,000 6,000 . 93000~ -
S 56,440  1,11,880 1, 68 320—-
20,000 - 20,000 .
76,440  1,11,880 1,88,3@0
_ioeo };ineo' ._.ioeu
76;000 1,12,000 1,88,000
15,20,000 33,60,000 48,80 ,600
(For 20" . . o
coumses 1 (rox 30
S.v.q.tes) Courses 1%
ve all the
States)

— et e mw we W s s e maes
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The 10-week refresher course should also be orgaiiised
the Departments of Sciei.ce of selécted universities or

post—g aduatd colleges 1ii. the States. These courses should be
rui: all the year rou..d and ezch: batch may comprise 30 teachers.
In view of the smalliess of“the perlod of trai.iug, no
substitute teachers will be required i: this case. The
expenditure or each such counse as well as the total expenditure
on all the courses durii.g the two years is estimated to be as -
under:s . . -

- et et wm e e ’———-—-‘- ——————————————— | e e en e e e

Ttem of ekpe;dlture Number 1964—65 1965-66
(6 months (3”000 ths  Total
2 batches) &
- il.e.4 -
batches)

- _ Rse ‘Rs, Rs
Lecturers'@ R% 400/~ 3 o
Dels fixed) . 3 74200 14,400 21,600
Laboratory Atteidant | ‘ ‘ .
(@Raso/- p.m. fixed)’ 3 1,440 2,880 4,320
Cldrk—cum=typist : o o
(a. R%150/=p.m. fixed) 1 900 1,800 2,700
Upkeep of scieiice . , o wv
laboratories . 3,000 6,000 9,000
Stipends to trairees: ' |
”@Rs30/; PeMs "~ 30 4,500 9,000 13,500
‘Reat o'f bulldlngs o o
@R&BOO/- p.m. " 3,000 6,000 95000
| | Total 20,040  40;080° 60,120
Nou-recurrlng cost for books 20,000 - 20,000

Total 'cost (recurrlng '
and nozn-recurring) 40,040 40,080 80,000
l.€e l.e.
40,000 _ . 40:000_

et e e R I B e . —-——m-—-——.———-m

8y OO 000 12, OO 000 20,00,000
(For 20 (For 30

centres ceitres
in all ir all
the the

States) States)

Gv malemt . e mE e em eu Em e G e B M e W B e e G P MR BB WE Sm e e e e e e e e
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Iz -the case of Scie..ce Zducation Uuits, each Uit
will, on a: average, comue:Cce ‘with the appoi.tmeut of the
Dlrector, two techiilcal members of the staff, ard-a small
office establishment. Some adjustment iz the fi.al size of
the Unit will have to be made depernding, upoL. the vumber of
“schools which it has to deal with a'd the ‘ature of the
problems ir the State. Certdi- States haviig a very large
number of schools may need additioual staff i the Uunite
S8imilarly, some other States, e¢.g. Nagaland, which have a
smaller wumber of schools will need a smaller u-.it. These
adjustments will be made while saictiouing Uwits for each
States. No prov181ou is being made for co..structi:g bulldings
and the Uuit will have to comme.ce its work in a re:ted
building to begi- withe The expe diture o, oue U.it during
196465 arnd .1965-66 as well as the expe.diture o . all the
Uinits expected to be establisned duriig these two years will
be as underss

1964-65 '
(for 6 1965 66 Total.
mo=ths o: 1y) - -
.R&" Rs Rs
Director 6,000 12,000 18,000
(Erofessor's grade) ' '
Two techuical staff at 6,000 12,000 18,000

au average rate of
R&BOO/— P.m. each.

Office staff

. One Stero-typist ) ; )
One typist-cum—clerk ) @R%550/. p.m. '
One peon ) 34300 6,600 9,800
Reit @ Rs,500/- p.m. 3,000 - 6,000 9,000
Furniture . 15,000 - 5,000 20,000
Statiorery, T.A., D.A.," ' -
ard other coutinge:cies, 10,000 20,000 30,000
Totals - 43,300 61,600 1,04,900
i.e' ‘i;'eo ’ i‘eo
43,000 62,000 1,00,000

. e we g me e g e s @e  we gee e S e ]

Rs»4.3%0 lacs(for
10 uzits in all
the States)

R% 9,92 lacs Rs14.22
(for 16 lacs
uzlts in
all the

States)

- mm mw es S e e s e s s MR WM ees A e S= an e e
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Participation by the Stetee

In this scheme, the .responsibility of the State
Jovernments is to negotlate with u,lver81t1es/colleres within
theilr jurisdiction ard to uiidertake the organisatioial work
about the courses and the Units., The State Goverrments will
also be respoisible for the recruitmert and posting of the
substitute teachers, parilcularly with reference to. Gover*mert
schools.,

Cost of'the~scheme

O, the basis i:dicated above “the total cost of the
scheme over t e two years w1ll be Rs83 02 lakhs as 1‘d~cated below:.

....--.u.u_...-...—,_—‘.-'....._..___L——__.. _—-m—v.‘--{u'

Nature’ of the 1964-65 1965~66 Total o
coursei: - (R&l lakhs) (Rsin lakhs) . (Rsin lakhs)
9-moi:th course . 15.20 33460 48.80-
10-week course 8,00 = 12,00 20,00

Scieite Education ,
.Ul.\itSo - ' 4-030 9.92 - 14—.22 "

P am em eu em e Ew e em S GE em e R we R e ew  SEemmrane

Total:~ . 27.50 55,52 63402 .
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Stateg Institutes of Science Edueation

- The Thlrd Five-Year Plan lays great emphasis on
expanding and improving the facilities for science educHtion
in schotls: To make a satisfactory progress in this '
‘dlrection, it is felt necessary that esch State.should
organize an Institute of Science Education. This would
be .4he technical arm of the Directorate of Bducation and
the State Bbards of Secondary Bducation for the promotion
and improvement of science teaching in schools at all stages.

More specifically, the functions of the Instltute 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 materia.
on science for students and teachers;

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

iv) To degign and organise in-service tralning courses
- for teachers of sciencey _

v) To organise post-graduate condensed courses for
science teachers at the school levels

vi) To design improved methods of pre—service training
of scienee teachers;

‘vil) To organise trainin programme for science teachers
4An co-curricular activities;

viii) To prepare instructional materialsg, 1nclud1ng teachlng
dids, for science education for the guidance of schools;

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

x) To undertake all other work: dlrected to improve teachlng
of sc1ence in the State.

The State Institute of 801ence 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. The NCERT Department
of Science is working on broad programmes and pilot schemes.
for improvement of science teaching in schools.and is ‘
conducting investigations on specific topics from an alla.
India point of view, The State Institutes of Science
Education will adapt to local conditions the results
achieved by the NCERT and reach them to the schools within
the State. The Institute magy also be required to undertake
grecial studies and intensive programmes in a particular
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field rekated to science educatlon which may be specially
applicable to that State alone. *

It may be mentioned that. State Institutes of Education
have already beén :set:up” insdifferentparts of ‘the. country.
It is proposed that during the Fourth Plan, the existing
organisatiors in -the ‘States deallng with educationsl -
planning,-'regearch, statistics, ‘ln-gervice trainimg, v
text~books educational ‘ghd “vocational guidaneeisezv1ce,
examina¥ion ‘reform shoufd all be integrated with
those. Institutes. It:is: auggested that the propesed
Institutés of Scierce Bducation should alse-be barts’ of
the same: institutee of Edﬁcation and may in that case be
Science Education' Departmehts of the State Instltutee ot
Education.;

ggg;;gu;um and literature.

It is felt that the ehtire country should have
a broadly uniform curriculum in seience at the schools
level.,  The present efforts at the Central level are
towards evolving model syllabi of science for various
levels in line with the modern 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 lengueges in the
form of ecurriculum guidés; resource books,  handbooks for
teachers and audio-visual and other teachiﬁg aids
appropriate to the syllabi. They can also ‘develop
instructional materials:centre in science and 8 suitable
reference library for consultatlve serv1ces to schools. -

Prepgggjlon of tegtbooks gg g pplggg ggx ;ggd -4 aﬁgznal

Much time and effort ig being spent by the NCERT
in producing textbooks, supplementary ond other reading
materials for science education in schools. Most of
these are being written in Engllsh and, therefore, 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, have to examine this literature’ and translate
or adapt it in ‘the regional languages for their areas.
They will also have to prepare, or guide the preparation
of. other books and veading material to suit local needs
and thus supplement the work of N.C.E.R.T.

Im rovin ‘e lerimenfaI;"dllebera‘o”‘"‘“*

The Units should prepare suitable designs for
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science labaratoris’ for gschools at different levels

ind give ‘expert guidance to new schools which will
build ‘mew.laboratories or -suggest 1mprovements in
ex1st1ng ldboratoriess.: ‘It will prepare standard lists
of ‘midimum - end: essential equipment needed for teaching
a partlcular .syllabus followed in the State as well as
a list of ‘desirable equipment so that prlorltles may be
‘détermined by the State Government in giving financial
assistances,

It can also locate the places.and fims from where
quality. artlcles~of equipment and apparatus in science
can be obtained and give guidance to the Schools in
maklng Purchases of" quallty artlcles.

One ‘of the maJor act1v1t1es of such Units w1ll ‘be
in-gervice tralnlng prograrmes for teachers of gciénce
in the form of short refresher or re-training courses
of 10-12 weeks for the existing B.Sc. Science. teaghers
of secondary schoolss The implementation of the tralnlng
programme should, ‘however, be one of the chief
responsibilities of the State Units. ' It may be envisaged
that if the programme is 'carried on & year round -basis
in 4. or 5 batches of )0-40 each, then about 150 teachers
may.be re-traired: by éach Unit in .a year.- The number of
such tralnlng céntres inm. State, may ‘be declded by e
stud ing its neédd and resources. . The over—all objective
should be that every-practising. teacher 1is able to attend
such a refresher course once in-5 years so that the
quality of existing teachers goes on improving.

Pogt- uat,

ondensed courses

‘The shortage of M.Sc. teachers for hlgher secondary
schools is already well known. It is felt that the
entire courge of study of .the regular M.Sc. classes of a
untiversity may not -be- negded for teaching in hlgher
secondary schools. :. In any- case, the output of M.Se.!
to join teaching profession will contlnue to be slow for
many years to come. For a better. ‘depth of: knowledge and a
clarlf;catlon of". concepts, it is necegsary for the B.Sc.
‘teacher to know content’ watter beynnd the BwSc.: level.
The condensed course of M.Sc. in a particular subaect may,
,therefore, be glven t0 a ‘B.Sc. teacher to. engble him to
teach the hlgher secondary classes 4n’ the. subject. . Such
‘courges may he made attractlve to* a ‘tezcher if the State
Governments give due’ recognltlon by ‘the award of a diploma
and grant of a higher scale or special increments to such
dlploma-holders.



In so far as the pre—serv1ce programmes of -training
science teachers ‘are-conecerfied, it may he. expected 40 be
carried on by the. training institutions., It ghould,.
howgver,. e the responsibility of the State Unit. to,
frame the: syllabi of content and: meﬁhodology courses .for
the tralning gchools aAnd colleges unroughout the State
‘énd” ¥0 help in periodically.- training the teaching gtaff
of the training colleges of'the State in the new methods

of sc1ence ‘teaching.

The ‘science teachers need: speciallzed training for
organizing éo=curricular activities in science, like
Science: Clubs, whicH are nécessary to strengthen science
~teathing in schools. The skills which are required for
‘such’ activities are not usually given in the training
colleges. The Staté Units can give training to selected
Club sponsors in workshop skills and related activities,
s0 that they may organise such activities in a more
efficient way. Such training courses may be provided gll the .
year round and it is possible to train 150-200 teachers duri
perloda of 10«12 weeks eaohs

The Science teacherd also need tralnlng in the
handling of audip-visual equipment and repairs of
laboratory equipment. . The State Unit% ¢an train’

Science teachers in such. progra&mea in the form of short
’refresher-courses rangihg from B to 12 weeks.

.Ins

- Films and other visual aids like filmstrips, charts,
models, etec. can be used’ efféctively in the teaching of
science and supplementing the work of the teachers. The

- State units of Science Education can help the schools in
-gecuring these aids. The Units can also give guidance to the
~8c¢hobls on’ the preparatlon of these and -other instructional
-aids w1th the help of locally avallable materlqls.-

Experlmental work 13 1mproved s01ence tgachlng

The - Science’ Education Units have to play ‘an important
role, in encouraging and guiding the:scheols. and teachers
in undertaking research projects in science teaching. A
wide field is available for the purpose and should include
projects in curriculum, techniques of teaching, audio-visual
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aids, designs of’ laboratory space and furniture, equipment
for teaehlng particular branches of science,.work-lodd of
science. teachers, survey of improvement. programmes in other
countries in -science, teachlng, inspection of science in
'schoels, 8yllabi of training colleges, use of community
resources in teachlng science, objectives of teaching science,
'technlques of evaluation gnd science programme for gifted

or backward chlldren etc. . :

?rgctisgng §chool

N 1s necessary for each State Institute of Science
+to have a fully equipped higher secondary school for practi-~
cal training and for ‘regearch purposes.  The gchcol should
have provision for teaching in the science stream.

Staff_

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

under. _

1. Dlrector or Pr1n01pal 1" In the Professor's grade

_2, Vice-Pr1nc1pal or'” '~ 4 P.E.S. Class <L or
Admlnlstrative O‘ficer “ ' Readér's scale.

3. Subaect*teachers in.801ence 5" dOf
snbjectsyand”methodology

4o Ieciurers 7'P.E.S. Class II grade

5.-Re$earch Ass1stants and . 6 Post—graduate teachers'

- lerarian o . scale. _

6;,School Prlnclpal 1.P.BE.S. Class II grade.

7.~1each1ng staff and - fS.Post—graduateteachers

 ~librarian for school .- . .scale.

8-‘Workshop Superlntendent 1 E.1.S. Class II. grade
‘9; Instructors for w0rkshop 4 Posf—graduatevteachers' grade
IO. Mlnlsterlal staff for the 9 US&@I scale

Unit .and the “school, incélu- . S

ding one senior stenographer
and office superlntendent.

11.Laboratory bearer, . 9:ﬁUsual,scale

Workshop Attendants, ’

Library - A++endent,

and- Daftri
12 Peons for Unit’and 6 Usual scale -

school and chowkidarswe '

Suitable provision for building, equipment, furniturs
and workshop will also be necessarye
_ _a
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Immediate b nni

To start with, the Principal and two staff members
may-be flrst app01nted to take up’ the follOW1ng work:—

(1) Survey to coliect b331c data regarding the position
of .science teaching in the State with- -regard to
curriculum, -enrolment, ‘regources available in science
-laboratories, position of science teachers etc.

(i1) Making inventories of apparatug. needed for implemsnti
a syllabi of various subjects in terms of:.

a) Minimum essential item@ neede& ﬁ@r ‘deonstration
by the teacher. ‘

b) Minimum essentlal 1tems needed for practical

-~ experiment by pupils individually:

¢) Desirable extra items for demonstration and
practical experiments.

d) dudio-visuel equipment needed for science teaching

(iii) Survey of laboratory equipment as available at presen
" in schools and the equipment that needs to be supplie
further through -the grants that are to be sanctioned

by the Ministry of Educatlon.

(1v) Make a blue-print for the future set-up of the
- Institute in terms of the needs. of the State.

Tocation and adminlstrative a*ranéepent

The Unit may be located in one of the universities
of the State to look after the development of scienee
education at the school stages. The entire expenditure
on the establishment and maintenance of the Unit would
be borne by the Govermment and the university 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 existihg laboratories, library
etc. of the university can be .used by the Unit. It will
also provide necessary facilities and create a “favourablc
atmosphere for, ralslng the eéducational standard of science
teaching, which is the main function of the Unit. The guida
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 locavad
in the same premises.

~ Although the Unit be administered by the State
Department of Education, an 4dvisory. Commlttee may be set
up to guide its working. This Committee will have
representatives 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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* at the rate 0fRs12,000 per school

£

at the rate of Rs+2,000 per school



Appéndix ITT

1 . M, _jab.

The Evalustion Team reached Cha.ndlgarh on the:evening of
19th March, 1967. The Team called at the office of theé Director -
of Public Instrnctipn on the following day at 10. 30 A.M. Besides
Prof. Balwant Singh, Dlrector of “Public Instmctlon, the Joint
Director, Smt. Psrampal Singh and*“the Deputy Birector, Shri
Inder Singh were also présent at this meetlng. -

2. At the outset, the. D.P. I. remarked that the allocatlon

for education in the State's Fourth Plan 'had been reﬂuced consi~- .
dérably. : it was his consideréd opinion that @entrﬁl agsistance
was absolutely esSential for implementing programnee of qualitative
improvement. Education- received a compa:catlvely low priority in .
the State Plan. He was, therefore, strongly ip favour of '
maintaining the centrally sponsored sector in respect of selected
progranmes for ralslng standards of education in schoole.

'3. ot Coming to’ the &xash Programme, he explalned‘ that al“though
the Mim.stry of "Education allocated funds for the scheme in June:

or July of the financial year, the sanction from the State Goverh-
ment was received towards the end of the financial year. For:
exapple, the sanctien’ for 1964-65 was recéived from the State
Govermment on 19th’ January, 1965. In 1965-166 the financial -
snaction wag received only on 27.1.1966 and during 1966-6T7 on.
28.2.1967. ' The late receipt of the sanction naturally placed the,
Bducation Department in a difficult position as all the formalities
for purcha.ee of eclence apparatus had to be rushed through durlng ’
the last five or six weeks of - the fmamlal year. Hp suggested -
that there should be some device by which these gran’ts could be -
carried over to. the next financial year so that the Department Was -
given sufficient time for completing the purchases. In this ‘
connection, he mentioned that his Department informed the district
officers and heads of schools in advance of the grants which they
wére llkély to0 ‘receive and asked: them to make necessary advance
preparatlons. Even so, the results were not as satlsfactory

as they should be.

* These reports were sent, in the first instance, to the
Education Secretary/D.P.I. of the Staté concerned for
comments. Andhra Pradesh, Madhya Pradesh and Maharashtra
sent comments which have been taken into consideration
while finalising the reports.
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4¢° ;. Prof. Balwant Singh mentioned that before 1958 every
secondary school ‘which was ra1sed to the status of a higher
sécondary school was given a grant of Rs.’ 1.05" lakh, of. which
Rs. 50,000 was for science equipment and the rest for the’ labora-
tory building, fittings,: ‘furniture etc.  -On account of
financial stringency, the grant was reduced from 1958 onward
to only Rs. 25,000 per school: In.1964, this grant was further
reduced to Rs. 15,000 | The blgger schools, which had a number
of sections in each class; weLe naturally at a dlsadvantage as
‘they had to provide apparatus ‘for a large number of students.
Also those middle schools which were straightaway upgraded as
higher: secondary schools were in a difficult position:as.they
had no base from which proper laboratory facilities could be f
bullt upe

5; With the help of the State Science Education Unit, the
Edueation Department had comp1led a standard:list of equlpment
for high and higher secondary schools. The deficiencies of each
school were ascertained in relation to thlS llst.

6. ©  The Central Govermment had laid down that the funds
under the Crash Programme should be utilised only for schools
set up upto the end of the Second Plan. The D.P.I. felt that
this decision prevented h1s Department from assisting a large
number-of schools started in the Third Plan which were in fact
in need of immediate assistance for 'science equipment. . The
resources of the State were inadequate to meet:the demands of
these schools.

e , Regardlng the- procedure for purchase of se¢ience. equlpment
supplied: to schools, Prof.: Balwant Singh pointed out that the
Controller of Stores of the ‘Govermment of the Punjab invited
tenders from various firms. 'The goods offered by the firms. were
then inspected and approvcd by a Special Purchase Commlttee
appointed by the Government. Prices were approved by the
Controller and a copy of the' rateé contract was supplied to all
"gchoals. Purchases fbr government Schools were malnly’arranged
through the Department. ‘In the cases of non-government schools,
Zhe, purchases in one year wére made through.ithe Department
and.-in other, two yéars, the séhools negotiated with the firms
.direct. Inspite of these'elaboraté arrangéments, the results
-were not.satisfactoxry. Some of the apparatus received by;the
schools was.. defectlve. Some of the reputed firms did not’

.enter this bus1ness because they could not quote prlces which
small and unrellable flrms were able to quote. Prof. . Balwant
Singh felt. that the tendeér . systemn should go and standard equip~
ment must be purchased from Standard firms at negotiated prices.
He also felt that the Central Government or the State Governments
could set up their own Workshops for manufacturing_those itens
of equipment where precision was required.
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8. Prof. Balwant Singh said-that they had no funds to
assist schools for construction of science laboratoyies and

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

room.

9. -Regarding availability of science teachers, Prof.
PBalwant Singh said that  the gradés of post-graduate teachers

in higher 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
higher seconda.ry ‘schools in the $tate. The position regarding
supply of B.Sc. teachers was better but even here the supply
fel} short of the démand. Although the Department had regently
sent a requisition fér 100 B.Sc. trained men’ ‘teachers, the ;
Su’bordlnzzwhew Staff Selection Board of the ‘State could select
only 57. Against the demand of 100 untrained B.Sc. men teachers,
. the supply was 83, In the case of women teachers, the supply

of trained science teachers was only 37% of the demand. There
was also shortage in the case of mathematicg teachers. Only
63% of the posts for trained mathematics teachers could be filled
with qualified men candidates. In the case of women, the
torresponding pex:centage was. 45.

10. . A8 rega.rds 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,
orga.m.sed & m.ne—month condensed course for 129 science teachers
‘to equip them for teaching in higher secondary classes. The
course was a.rra.nged with the assistance of the Punjab Umyersity
who were paid a sum of Rse 1,800 per trainee. In the opinion

of the D.P.I.,- 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 who did not derive

~ any monetary beneflt apa.rt from on¢advance 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 ”cond_ensed course. This arrangement was contimued for three
years. Later, in 1965-66, the Punjab Government organised
under the Crash Programme condensed courses in chemistry and
biology at the Government College, Chandigarh and in physics

at the Punjab University. Here again, the Department was not
quite happy with the conduct of the courses. The teachers also
did not show any interest in these courses for want of mon:tary
incentives. The Punjab Government 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,
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Kurukshetra and Agricul tural Universities of the State. But
the. outcome was again disappointing because teachers who got

the M.Sc. degrees were reluctant to 'return to schools insp;te of
the légal bonds . they had furnished. Quite a few left schools
and JOlned afflllated colleges. In 1966-67, no condensed course
was organised. In regard to short-term courses, the Department
arranged only one 10~week course in 1965-66. 30 teachers were
selected for the course, but only 13 attended. This was due to
the difficulty of .finding 'substitute teachers. The present
thinking in the Department is that only a full- fledged Science
Bducation Institute could underteke the training programme on a
sound and permanent footing. The Science Unit set up in the
State had ceased to function after reorganisation of the State.
The Unit should be revived and upgraded as. a regular Institute
which :should be located in‘a small .but well-equipped college near
Chandigarh and should arrange short-term and condensed courses
in cooperation with the staff of the college. The 1aboraﬁorles
of the college could be suitably strengthenéd. jIhe'Department
is also of: the view that all science teachers should attend
10-week refresher courses by turns’ and. the. brighter ones among
them should then be picked up for the n1ne-month condensed -gourse.
An examination should be held at the. end.of the course and
successful tralnees should "be -given a’ post-graduate dlploma .
which: should entitle them to the grade of Rs. 180-450 which is
the present:-grade sanctionéd by the Govermment for third .
division M.Sc& Prof. Balwant: Slngh was hopeful- that a course’
specially de31gned for stcience te"chers by the State Institute-
of Science Education had.a better chance of success provided
‘the teachers had the prospect of going into the higher grade .
referred to above.

1. Onithe afternoon of 20th-March, the Evaluation Team |
visited two local schools, but found that they were not
functioning normally owing ‘to exeminations. The science- teachers
were not avdilable on the premises at the time of the VlSlt and,
therefore, 5470} 1nformation could be collected.

12. On 21st March, the Team w¥isited in the morning, first -

the D:A.V. Higher Secondary School, Chandigarh. .This is one of.
the largeet schools in Chandigarh with an enrolment of ‘over
24500 studentss The school has as many as 6 science sections
in ¢lass XI with 60 boys in -each class section. According.to the
Punjab University syllabus, students taking science as an -
elective subject for the higher secon ry examination have to
perform practicals in biology in clas§/ IX & X and in physics

and chemistry in c¢lass XI. The 'school received a grant of

Rs. 4,625 under the Crash Programme during 1964-65 and the school
authorities were permitted to purchzse the equipment from firas
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approved under the rate contract system. Since the school
authorities made purchases 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 ware placed with the firms by the
Department. Some of the itcas received by them were not of
high priority and left to themselves, the school authorities
would have purchased other items of day-to=day use. Also,
about 10 to 15% of 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
Teanm was informed that the amnual expenditure on the school
laboratories was : Physics = Rs. 4,000, Chemistry - Rs. 5,000,
Biology ~ Bs. 4,000, General Science - Rse 2,000. The Education
Department permitted the school to colléet science fund from
students. This fund was utilised for meeting part of the
expenditure of the laboratories.

13. The Team next visited Mani Majra High School situated
at a distance of about 6 miles from Chandigarh, within the
Union Territory of Chandigarh. This is a co-educational
school with about 700 pupils in classes VI to X, one-—third
being .- . girls. The school received a grant of Rs. 1,500
during 1964-65 and Rse 2,000 in 1965-66 under the Crash
Programme. The first grant was utilised by the head of the
school himself. 1In the case of the second grant, purchases
amounting to Rs. 1,500 were made through the Department ani
the balance of Hs. 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 B.Sc. trained teacher.
Among the equipment received by him was a set of maintenance
tools which was being put to good use.

14.° The Team next visited the Government High School at

Dehra Bassi. This is again a co-educational school with a large
number of girl students. 1In 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 ses 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, Whlle ivisiting the school, the Team, notlced with
satlsfactlon that 8 new class-rooms. were under construction
with the assistance of the. local communlty. The- Govermment
‘had contributed ks. 1,000 for each room and - the local ‘community
wis expected to contribute the bhalance i.e. about Rs. 1,500

per room. The Team .met soue members of . parent-teacher
association who had voluntered to get the building constructed
under their own supervision wlth every possible economy. The
Assistant Director of hducatlon, -who accompanled the Team:

on .the trip; explained that the Punjab Governmeént was helping
the village communities to put up additional. class-rooms by
contributing fs. 1,000 per class-room. 'This scheme was working
well and was evoklng good responsefrom the publlc.

16. On the afternoon of 21st March, the Team met the
D.P.I. again and gave him their impressions. They also
discussed with him thé fiiture plans for strengthening science
education in the State. The D.P.I: felt that the following
measures were required to improve science teaching in sehools
in his State: '

a) A science supervisor should be appointed in.every
district. The supervisor should work under the guidance of
the. District - Educatlon Offlcer and.should be incHarge of . all
work - connected with science education in' the district. The
absence of quallfled Supervisory staff for sc1ence in the
district was a great handicap in 1mp1ementing any programne for
strengthenlng sc1ence educatlon.

4

b) The 801ence Educatlon Unit- in the State ‘had practically
ceased to exist after the reorganlsatlon of the States. The Unit
had to be revived and ‘strengthened so as to perform its normal
functions and alsofto conduct regular  10-week short-term and
9-month condensed.coursess. .

rc¢) Schools- estesllshed upto the ‘end of "the Second
'Plan had begn: supplied apparatus under the Crash Programme but
‘schools: established after 1961 were in.mahy cases deficient
in laporatory equipment. Science apparatus should be supvlied
to these schools as- soon as p0351b1e.
17.fu,”* The Team alsa called on Shrl Prltmohlnder Slngh
Education qecretary of the’ Punjab Government. The D.P.T., the
Deputy Secretary. and the Under Secretany of ‘the Education
Depaptment of- the Punjab Government werg also present. The
working of the Crash Programme was revidwed. It whs agreed
that the State Science Education Unit should be revived as
early as'possible.’ The delays in the igsue of financial
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sanctions would he eliminated and the procedure for purchase
of science equipment would be streamlined. It was also agreed
that the training programmes for science teachers would be
reorganised. The Education Secretary also said that the
recommendations made by the Education Commission in regard to
science education would be examined and given effect to
within the resources available with the State Government.
It was felt that a detailed survey should 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 plan of action be drawn up for the remaining years of the
Fourth Plan. ‘hen this overall plan was ready, ways and means
should be devised to implement it with the resources of the
State Goverrment and such assistance as could be received from
the Central Govermment under the centrally sponsored scheme
for the strengthening of science education at the secondary
stage.

2. Hest Bengal

The Evaluation Team reached Calcutta on the morning of
30th March, 1967. The same day at 11 a.m. the Team calledbn
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
3. C+ Ray, Chief Inspector of Secondary Education. There was a
detailed discussion on the implementation of the centrally
sponsored scheae relating to the strengthening of science
education and special training of science teachers (Crash
Programme) . :

2. There are about 1,600 higher secondary schools

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

high schools (upto class X) of which about 500 have provision
for the teaching of elective science. 111 high and higher
secondary schools have provision for the teaching of general
science. According to the present regulations, teachers with
B.Sc. (Hons) or M.Se. 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 Fs. 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 with B.Sc. degree are.
qualified to teach in high schools. According to Prof. Dutt's
estimate, only about 600 higher secondary schools have qualified
science teachers. The others have to make do with B.Sc. teachers
who have taken six-month condensed course, arranged by the
Goverment of VWest Bengal at five colleges including the
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Presidency College. The output from the condensed course is
about 350 every year. The teachers undergoing the course are
paid a stipend of Hs. SO/L pem. in addition to their normal
“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 M.Sc. teachers could do real
justice to the syllabi preseribed for science at the higher
secondary level, but he added ihat it was difficult to obtain
services of M.Sc. teachers on the emoluments offered to them

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 scienCé€ - education
could have been more readily available to the lirectorate of
Education.

4. It was explained that upto 1962, every secondary

school raised to the status of a higher secondary school received
a grant of Bs. 55,000 for construction of laboratoriés and

- another grant of Rs¢ 50,000 for apparatus and furniture. After
1962, owing to finarncial stringency, these grants couyld not

be given with the result that about 600 higher secondary schools
started after that year had to be satisfied with make-shift

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

5e As fegards the supply of science equipment under the
Crash Programme, the Government of West Bengal had set up a
Committee consisting of the D.P.I. 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. The schools were 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 uniform basis
during 1964-65 and 1965-66, that is, Rs. 12,000 for higher
secondary schools with physics, chemistry and biology and

Rse 8,000 for higher secondary schools with physics and.chemistry.
High schools teaching elective science were sanctioned Bs. 4,000
each, while all schools were sanctioned Rs. 2,000 for general
science. It is proposed to sanction grants for 1966-67 after
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ascertaining the néeds of individual schools. The grantee
institutions are requiréd to purchase equipment of good quality
after calling for tenders. Prof. Dutt, however, stated that

on his visit to schools he had noticed that some of the items
of eguipment supplied to schools were defective.

6. It was explalned that. in each district there were

_four principal officers of the Dlrectorate' an Inspector of
Schools, an Inspectress of Schoolg a Social Education Officer
and a Physical FEducation Officer, the first three being class II
officers. These officers functioned independently of one another
-and were responsible directly to the senior officers at the
headquarters. Prof. Dutt felt that the district officers had
little time for detailed inspection work. He was of the view
that there was need for a qualified officer at the district level
to supervise and guide science teaching in schools.

Te In the afternoon, the Team visited the Ballygunj
Government High School. The school téaches up to higher
Secondary level and has four sectionSesch in classes IX-XI.

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

one each for technical subjects and humanities. The school

has provision for teaching physics, chemistry and biology.
Science practicals are held from class IX upwards. In class XI,
there were four periods for theory and two for practicals per
week in each science subject. Languages -~ English and Bengali =~
account for 19 periods per week. ' The school has three science
teachers all with B.Sc. (Hons) degrees. The school received

the grant of Rs. 55,000 for science equipment when it was upgraded
as a higher secondary school. The school received a grant of

Rss 12,000 under the Crash Programme in June, 1965. - The grant
was crshaifm 9.3.1966 and payments for purchases were completed
in March 1966. The science teachers prepared lists 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 Programme was welcome since
it helped the school to make good the deficiencies. The Team
inspected the school laborztories 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 given to understand that there was not much
demand for the technical course, the teachers had not enough work
to do and a lot of costly equlpment was 1y1ng without being put
to much use.

8. On 31st March, the Team went to Burdwan to visit the

State Institute of Science Education. They first met Dr. D. M. Sen,
‘the Vice-Chancellor. Others present at the meeting were:

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

S. N. .Chatterji, Registrar of the University and Shri P. N. Sen Gupta,
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Reader in the Institute. Dr. :Sen explained that it had not
been. possible to recruit sufficient M.Sc. or B. Sc. (ans)
teachersein higheér secondary schools. Hence it was necessary
to select on'merit B.S¢. teachers already working in ‘schools

and give them 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 premises from the Burdwan University
where it had set up its own 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. - The building

was estimated to cost about Rsv 1.90 lakhs and nmorée funds would
be needed for equipping it: While the cost of construction
according to usual P.W.D. specifications.was Rs. 35/- per sq. ft.,
the cost had been brought down. to Rs. 11:50 per sq. ft. by
adopting techniques developed by Prof. A. G. Roy, :former
Principel of the Sippur Engineering College and now Vice-Chancellor
of the:North Bengal University. The experimental school was

to house model laboratories in all science-subje¢ts,; a workshop,
s¢ience museum and a library. The idea was to develop a kKind
of science education centre to which students from 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 topics. It was also proposed to select
about 20 schools for intensive work so that the new ideas

Susviep-3 éw ko Tnatifute could be tested in ac¢tual class-
room conditions. Dr. Sen also proposed. T0 build up a o;rculating

library for science. teachers. .. .

9. . . The  Team vlslted the Physics Department of .the- Instltute
and saw ‘the ‘class and the laboratory. They also visited the
Chemlstry ‘Department of the University where.the trainees

were taking their practical tests. Next, they visited the
bulldlng of the experlmental school under construction and also
quarters for lecturers of the uniwersity, built according to

the new lOWbCQSt technique, The Team was satisfied with the
arrangements made for the content, sourse at the Institute. It
was, however, explained by the staff of the Institute that there
wa8 need 1o -introduce methodology in. the course and this would

nece351tate the: prolongatlon of . the - present course from 9 to 12
or. 15 months -
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10. The Team visited the Burdwan Municipal High-Sc¢hool.
The school has two science ‘sections in classes IX and X and one
science section in class XI. The headmaster said that there was
a growing demand for the science course. The school had

B.Sc. (Hons) teachers in physics and biology and a, B.Sc.B T.
teacher in chemistry. The - Headmaster of the School was also
an M.Sc. in physics. The school had received, in 1958,

grant of Rs. 1.05 lakh for science. On 13:7.1965, the school
‘received a grant of Rs, 12,000 unfler the Crash Programme. The
‘Team visited the school laboratorles which were well-equipped.
The quahty of apparatus purchaséd from the grant under the
erash Programme was satlsfactory.

11. Accompamed by Sarvashri B. K. Bose and Am.l Dasgupta
Dy. Inspectors of Schools, the Team visited two schools on the
morning of 1st April. The first school visited was ‘the Shailendra
Sircer Vidyalaya, a well-established redognised, but un-aided
school, with an enrolment of about 1,100 pupils. In class XI,
there were 90 pupils = 45, 30 & 15 in science, technical and
humenities Streams respectively. Here also the science stream
was popular, because the gtudents for the technmal stream were
at a disadvantage in securing admission to englneenng colleges.
The school had M.Sc. teachers, 2[_phy31cs, 2 in chemistry and

1 in biology.- This school had received an initial grant of

Bs. 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 Rs. 8,000 had been spent and orders worth
another Rs. 2,000 had’ been placed already. 'The school laboratories
were well-eqmpped and well-kept and the grant under Crash
Programme had been utilised with great care. The headmaster
felt that the school would need a sum of Bs. 10,000 every five
years for replacementsand additions. This would be in addition
to .the recurring expenditure of Rs. 6,000 per annum of which the
State Govermme nt contrlbuted Rs. 3 OOO

12. The Team next visited Kankhuly High School, P.0.
Garden Reach, 24 Parganas. The school is situated. in rural
surroundings, but a large number of inhabitants ~of the area work
in factories nearby or in Calcutta, which is accessible by

‘the local electric train. The school was established in 1952,
was affiliated-as 10-class high school *in 1961 and has been
upgraded as 11-class higher secondary school with one stream
(humanities) from 1967. The school has 421 pupils with 140
pupils in class V and 41 in class XI and 14 teachers, three with
BiS¢ degrees. About 12 students offered elective science for
their high school examination. Under the Crash Programme, the
school had received a grant of Rs. 4,000 in June, 1966. - One of
the class rooms is used as a science laboratory. The apparatus
is sufficient for high school elective course and will hereafter

[in
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be used for general science course for hlgher secondary classes.
The apparatus purchased from the grant was of good quality,’
although in many cases ithad not been put 1o use owing to lack
of experience on the part of the: ‘téacher., ' Most of the students
appeared under-nourishéd. The schdol bulldlng ‘has been put

up with community effort and is fairly satlsfactory for its

. present needs. No effort had, however, been made to plant trees,
shrubs or flowers. . The s¢hool had an un~inviting look which

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

13.  In the afternooﬁ, ﬁhe ‘Peam met Dr. B. Dutta,Secretary,
Education Department. The D.P.I., 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. The grants sanctioned under the Crash
Programme were on the whole well-spent and the apparatus purchased
in the’ four schools was of good quality. ;

b) The Instltute of Scierce Educatlon at Burdwan (
University was doing good work. and should be- strengthened further.
The content ¢ourse should be extended by three or six months
© to provide for workshop practlce and the teaching of methods in
science education, in which case additional B. T. training may
not be necessary in the case of such tralnees. The Institute
should also be strengthened to undertake other funections spelt
out in Govermment of Irdia's scheme, Spe01a11y those relatlng to
curriculum and text-books. -The Institute should 2lso ‘start
work with about 15 to 20 schools in the surrounding area to
test the materials which it may develop from time to time. The
idea of the experimental school, as conceived by the Institute
was,‘however, considered as over ambi tious at the present stage.

(c) A senior offlcer should be placed in charge of all
school science education programmes at the headquarters. At the
district level also, there was need to appoint science educatioy
officers with suitalle qualifications and experlence. The :
guidance at the school level was consideréd necessary if maximum
benefit was to be derived from the funds spent for strengthen;ng
. science: education.

. In the discéussicn which followed, the EKducation Secretary
sald that the suggestions of the Team would be con31dered¢ He
was of the view that all aspects of the problem namely,
training programme, work on curriculum and text .books, science
equipment and suitable administrative and inspection arrangements
needed attention. He felt that it would be very helpful if the
Central Govermment could give an indication of the assistance
. his State could expect to receive oVer the next four years under
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the Crash Programme.  This would enable him to evclve a
suitable plan of action. He was in favour of continuing the
centrally sponsored scheme for strengthening cf science
education as the. s@heme wab of an all-Indis importance,

thé Yenefits of which would bé visible afier a period of 10 to
(15 Jears.

The Evaluation Teas Tegached Bhopal oh the moxning
oF 108h April, 1967 and mét. the D.P.I,, D A. Misra. During
the course of théir dlscussiogi. tbe %eam gathex;ed the
following information:~:

i) There ére 'about 14200 higher seeendary schools in
.the: State.  Of these about: 850 are. pgnaged directly by the
State Government.- Nea.rly 300. higher seponda,ry .s¢hools were

tarted after 1961.

11} The State.is finding it difficult to recruit good
M.+Se. - teachers for teacmng science gybjects.: Third class
M.Sc. teachers: belonging Yo the neighbouring State of T.P.
are usually employed in the State. But even they are unwilling
o 89 %0 d!«fﬁw&t stations. in the interior, with the result that
about 150 poats: of M.Ses. are; vagent. - A B:SesB.T. teacher
ata;cm on, & salary. of Bs.. 164 in the grede of -1s 150-270 and
an:h "‘»m,,,’r; teacher on Bse. 270 in the' grada o; Rs. 250-~450.
uﬁmTp %ea;ehm' who eompletes the &nevm@nth condensed

L MeBee me State has recembly dmmed %o give D.A. at
* Werment rates., -

J.ii) The DlStI.‘iGt Biucation Officer (class II offiecer),
a&sia»tad by Assistent District Inspecters, is in chargeof
Frimexy and mlddle schools in the district. The Divisional
‘Supemntendent of, Bducation, apsigted b;y' ‘2 .or. '3 Deputy D.S.EBs
and Assistant D.S.BEs, looks after the educatlonal administration
in his.Ppivision. He is also expec‘bed to inspect higher
-sepondary: schools, bt usually finds iip time tc do it. It
has, therefore, been arranged that ;professoi‘s frcm P.G.B.T.
polleges. should. inspect schools dumng their sPare time.

1v) The State is passing through a period of scvere
financial stringency. As a measure of economy, there is a ban
on the purchase of furm.ture or equlpment.

v) No 'science fee is charged in schools and the
schools do not receive any regular science grant for purchase
of chemicals, glassware and other consumeble stores.
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2 «The Team next v151ted the Science Unit in the D.P.I.!'s
office. It is understood ‘that in 1963, .the State sanctioned

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

Schools were authorised to purchase science apparatus direct
from the dealers. The State authorities were notahappy with the
resu}lts. In many cases the funds were not used properly and

the Quality of apparatus purchased ‘was sub-standard. Profiting
from this experience the State ‘authoriti es have now evolved an
elaborate procedure for centralised purchase of all science
apparatus from the funds made available under the Crash Programme.
Briefly, teénders are. 1nv1ted on an'all._India basis. in respect

of all items included in the standard list compiled by the
Education Department. The flrmqﬁalso required to submit samples
of the apparatus. The rates are tatulated and the samples are
carefully examlned. A high-powered Purchased Committee set up
by the Government makes the findl selection after. _taking into
consideration both the quality of the samplgs and - the prices
_quoted. Orders.are then placed 'and the firms are required

to supply approved- items at Bhopal or direct to schools.

Every item received in Bhopal is carefully checked with the
approved samples.  The Team was impressed with .the twroughness
and competence with which the entire job is handled. Shri

P. S. Kapoor, Director of the State Institute of- Science Education,
and his colleagues have put in days of hard and devoted labour
to make a success of the difficult assignment entrusted to them.

3. In 1964-65, supplies of science equipment were calculated

at the rate of Rs. 2,475 for schools teaching physics,

chemigtry and biology, Rse 1,500 for schoolsi teaching physics

and chemistry and Rss 500 for schools teaching general science
“only. In 1965-66 and 1966-67, the corresponding figures

were Rs. 5,110, Rse 3,000 and Rs. 2,000 and Rs. 4,480, Rs. 2,000

and Rs.A »900 respectively. Actual reQulrements ol 1nd1v1dua1
schools.were taken into con31derat10n while distributing science
equipment. In 1964—65, the entire equipment was purchased centrall
and distributed from the headquarters. In 1965-66, some equipment
was purchased at Bhopal centrallyand distributed through the
respective D.S.Es. Items like glassware and chemicals were
supplied by the firms direct to schools. ' 'Other equipment was
supplied to D.S.Es. direct for the distribution to schools.

For’ 1966~67; some equipment like chemicdls and glassware is being
supplied to schools directly whlle the Trest is’ purchased

centrally and then dlstrlbuted through the divisional offices.

In all the three years, the Sciernce- Unit collected information
regarding requirements of each individual institution., placed
orders for bulk purchase and arranged supplies to schools either
directly or through the divisional offices. Since all purchases
are nade after going through an elaborate procedure and the purcha
have to be completed by the end of the financial year, it has not
been possible to utilize fully the grants received under the

Crash Programme.



4. In the afternoon, the Team visited the State Institute of

' Seience Education which was set up in October 1966. The Institute
is located in a large, new school building. TFrom July this

‘year, a Demonstration Highor Secondary School (classes TI-XI)

will start functioning in the building. The. Seience Education
Institute will then hawve facilities for- try1ng out its idess
regardlng teaching of science in the middle and secondary
sections of the schooke. The Audjo-Visual Uh;t of the State,
which is also located, in the school bulldlng, wlll be a great
help to the Institute in its tralnlng programme. ., The staff

of Institute consists of one Director, a Vice—Prin01pal, six
Agsistant Profbssors, a Workshop Superintendent, an’Office
Super1ntendent, clerlcal staff, -laboratory staff etc. The Institute
proposes to undertake the following. actiyitieds training courses,
curriculum research and publications, strengthenlng of science
laboratorles of schools and exten81on work with schools.

5. Uhder the Crash Programme, the State organised, in 1964-65
and 1965466, 9-month content courses for existing B.Sc. teachers
in the Motilal Vigyan Mahav1dyalaya, Bhopal. The syllabus for
the coutse is approved by the Vikram University which awards

a post-graduate certiflcate 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) physics
end mathematios, (iii) chemistry and oology, (iv) chemistry

and boteny and:(v) zoology and batany:. 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 30 teachers
in each batch. Following its establishment, the State Institute
of Science Bducation has taken over the responsibility for running
both types of courses. The Institute organlsed in 1966-67

one Yemonth content course and 2 ten-week 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

is used for training teachers:in improvising and maintenance

of science equipment. In addition, the Institute has startad

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 costly equipment now lying damaged in schools.

6. The Team next visited the Model Multl—purpose Higher
Secondary School, T.T. Nagar, Bhopal. The school set up by the
State Government for the:education of the children of its
employees in the new township, is now managed by the Zocard



of Secondary Education, Madhya Pradesh. It has 950 pupils in
X, 182 classes VI-XI and a‘stafff43 teachers, including one P. T. I. [of
pupiljs in . The school has four streams: science, Mumanities; commerce and
class X. & = art. The science stresmis the most popular with 158 pupils in
202 pupils claSSZXI.' The corresponding number in hamanities and commerce
id class are: nily, 7 & 12 and 18, 18 and 10 respectively. Only 2 pupils
: in class X have taken the art stream for which three lecturers
are employed. In the higher secondary classes, there are 13
science teachers, 11 M.Scs. and 2 B.Scs. The school has a large
building with well-equipred laboratories. A new science block with
separate physics, chemistry and biology iaboratories has been set up
recently with facilities for 60 to 70 students to perform practicals
at one time. The Team felt that there was ro immediate need for
putting up the new block. The school has a large library.
Some of' the expensive book's in the library are not likely to be
used by the students and the staff., All poss1ble facilities
are available ih the school, which is maintained at an annual
cost of about Bs. 3.30 lakhs. Yet this school, furnished and
equipped on & 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 Central grant under
the scheme -lor strengthening of model multi-purpose schools.
Under the Crash Programme too, the school has reeeived grants for
which there was not much need.

the o Te .On the 11th Aprll, the Team visited the Govermment
,'étribal Higher Secondary'School Raisen. Theé school'has only three
Deptt.. runs “top classes IX, X & XI, with an enrolment of 198 pupils (including
a separate g girls) and a staff of 16 teachers. 'A govermhemt middle

21‘%23)‘? bulldlng under a .separate headmaster is held 4n the same
for - ko) from 7-30.to 11.00 A.M, Nearby is another building

‘whex ribal chlldren living in a hostel. . The.higher secondary
school has 3 science teachers in the . lecturerb grade, two
M.Scs. and one trained B.Sc., There is one untralned B.Sc. also
-on the staff. There are two laboratory rooms: one for physics
and chemlstry and the other.for blology " There 1s plenty of

-equlpmenu, bat the lahoratory rooms are not properLy organised.

The biology room is in disorders The equipment is not being

put to efficient use. Otherwise also the. school: .does not appear
to be menaged well., One of the rooms is -broken, ' another is

used for storlng broken furniture. The water pump is unserviceable
and needs repairs. .The school has not been 1nspected ‘for the

last three years. .
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8. The Team next: visited the Govermment ngher Secondary
School, Sanchi. The highér secohdary department of the school
has only 50 puplls. In the sgience stream, there are 7 pupils in
class IX, 3 in class X'and 5 in class XI. The science staff
consists of 1 M.Sc. in lectUrer's grade and 1/B. Sc. grade. In
addition, there is an M.A. in Mathematics. THere is enough
sclence eQuipment in the. school, some items are even surplus to
its needs. The Teamflearnf that there were many schools 1n.the
State with small enrolment T '

9. o “TIn the afternoen, the Team called 'on Shri R. C. Rai,
Education Secretary, Madhya Pradesh. The Team complemented

the Education Secretary on organising an efficiefit system of
-puxchaae ‘of science. equipment and placed. efore hil the following

suggestions for better 1mplementatlon of the G__ ﬁfProgramme :

: (1) Slnce all. pre~-1961 schools have been more or less
covered under the Crash Programue, the fyture grants under the
centrally sponsored scheme will have to.be spent over schools
established after 1961. It is necepsary. to have a ‘eareful -
gurvey and to estimate their. requlrements for. science equlpment.
On the basis of the survey, the State could get a fair ided of

" the equipment requlred during the Fourth Plan. -

. (11) There is urgent need for appointing suitable

' inspectlng ‘staff at the divisional level to emnsure proper
inspection of science education. This staff can advise and
guide science teachers, amy of whom are inexperienced and do
not know how to organise their laboratories. This will ensure
a proper and efficient use of the equipment supplied to
schools.

: (1ii) The State Institute of Science Education has’

" to ‘be strengthen¢d suitably. The present. staff-— one in- each -
subject -~ could not do full justice to teachlng thelr subjects
at the post-graduate level. The institute had“qlso to. uedertake
curriculum research, prepare text-books and carry out experi-
mental work. It needed facilities of hostel etc. - :

.. Bducation Secretary thought that the Government of
India should identify reliable firms from which standard
equipment could be purchased without going through the elaborate
procedure of calling tenders etc. "He explained that owing %o
financial stringency, the State had reduced the Education -
Plan for 1967-68TR® Rs. 5 crore to Rs. 2 crore..  The State
Govermment had decided not to open any new school in 1967-68.
"He agreed. that there was need to strengthen inspecting staff
but felt:that it would not be possible to appoint any
additional staff owing to lack of resources. It was, however,



88~

open to the Educatlon Department to find out .whether they could
spare additional staff for 1nspect10n by maklng sultable ad jus t-
ments in the whole set-up.- :

10.° Later, the Team. v1s1ted the Regional College of Education,
Bhopal and spent about two hours visiting the laboratorles,

the workshops-and the library..  They also discussed with the
Principal the training programmes in the collede.

11, On 12th April, the Team first visited ‘Government Higher
Se¢ondaxry School, Obedullagunjs 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 chemlstry and

1 M.Sc. for biology. The Team visited the physics room .which
has enough apparatus but not sufflclent furniture and almlrahs.

. The malntenance of . the apparatus was poor. The chemlstry-xoom
was in disorder. Costly microscopes were lying on floor and
‘plenty of models were gathering dust in the store room. There
was a lot of apparatus which was never used. The schaol has a
qualified carpentary teacher. But the.wood-work room wag in utter
mess. 1t was being used largely as s lumber room. 1% was
clear that the staff had been neglectlng its duty and the
discipline in the school was lax. The school was in poor shape.
The Team understood that the 8chool had not been inspected
since 1952,

12. . The Team later visited Hoshangabad. They 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 has two Deputy .D. S Es. and one Assistant
D.S.E. to help hinm. But. they are ell.kept busy w1th adninistrative
work and departmental enqulrles.

Shri Khare stressed the need for technical and
- clerical assistance for implementation of the Crash. Programme,
particularly in regard to distribution of science. equipuent. The
Team visited S.N.G. Higher Secondary School, HOShangabad.
This is an aided.school with 1, 12Q pupils in classes VI-XI.
In class. IX there .are 89 science students and in class X and
XI, there are 81 and 63 science students.v It has a fully
- qualified staff. The laboratories are well-equipped and well-
kept. The grant under the Crash Programme has been utilized
properly. ' The Team next visited the Goverrment. Higher Secondary
School, Hoshangabad, an old Zilla School, established in 1894.
The schopl has. well-gualified staff. The laboratories are
well-equipped and well-kept. Some of the equipment in the
school is surplus to its needs. The next school visited was
Government Higher Secondary School, Powarkheda. The school has
provision for teaching humanities, science and agriculture. It has
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a 35 acre farm and two wells... In science classes, there are
4, 10 and 6 pupils in classes IX, X, XI respectively. Correspon-
dlng numbexry for agriculture stream are 11, 13 & 9. The school
has 1 M.Sc. lecturer and 1 B.Sc. teacher. Between them they
teach phy51os, chemlstry, mathematics.and botany. .The sciool has
also two M.Sc. lecturers. in agrloulﬁure. ~The soience and
agrlculture laboratorles were neatly arranged and well—kept.

'13. . In the evenlng, the Team called on the.D. P I..at his
residence and shared the exper;énees with him. They agaln stressed
“the ﬁeed fbr syitable staff at the. dlatrlct or’ d1v151onal level
for the proper 1mp1ementation of the Crash. Programme.{" :

‘4, And g;_g Pradesh

The Evaluatlon Team reached Hyderabad on 14th Aprll
In the morning they met Dr. N. Ramlal, former D.P.I. and now
Director of the State. Science Education Unit. Later, Shri
C. Gopinath Rao, Deputy D.P.I., joined the discussion. The
Science Unit was set up in the State in November, 1964. . Besides
the Director, the. staff now consists of 5 lecturers, (1 has since
left), a librarian and ¢lerical 'and clasg IV staff. The Unit's
office 'is located in rented premlses. Accommodation has been
secured in the Methodlst School to house the library and to conduct
the 10«week training courses. The laboratories and the workshop
of the 8chool are also available to the Unit for use by the
trdinees. Por ‘adminidtrative purpose, the Unit is under the
Director of Higher E&ucation, ‘Andhra Pradesh. : ,

2. There are 2,600  secondary schools in the Staté. of

these about 230 are of the 12-year higher sgcondary pattern.
Adeording to the new pattern adopted by the State, elementary
edication will be of seven years' duration. This will be

followed by secondary education for 3 years and higher secondary
or p.u.c. course of 2 years' duration. The 1ntegrated syllabus

of secondary’ schools of three years' duration which came into force
from the -eurrent academic session provides for the teaching of
science to all stuﬁents as physical sciences and biological sciences.
In 1970-71, the first batch of students will. take the examlnatlon
in the proposed 2-year higher secondany course.

3. A B. Sc B.T. teacher is' ‘given a startlng salany of

Rse’ 145/- ps:m. in the scale of Rs. 130~250. The gradefuF M.Sc.
teachers is Rs. 180-370., D.A, is given at rates admissible

to Central Government employees. Sinee legturers in pre-university
classés get higher sciles of pay, M.Sc. teachers are generally
unwilling to work in schoolks. Therefore, for a lorg time - to: come
the State will have to run condensed courses of - nine months'
duration to upgrade the knowledge of existing B.Sc. teachers,
partlcularly those required to teach physical sciences.



4. The Osmania University has agreed to run the 9-month
condensed course for the Science Unit. Tralnees completing this
course are awarded . a postrgraduate diploma and are eligible-for
the salary scale for M.Sc. teachers in higher secondary schools.
The first course commenced in. November, 1964 and the second in
July 1965. The third course was started in Jamuary, 1967. Each
batch consists of about 30 trainees. Every trainee has to take
two subaects. At present, courses are orgﬁnlsed only in phy31ca1
sciences. Each course costs about%$ 1.6 lakh, whlﬂh 1ncludes
salaries of substltute teachers.

5.‘. . The Science Bducetion Unit organises 10-week fralnlng
courses 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, The
trainees are also given workshop practice, tr~ininT in handling
aundio-visual aidsy etc. Two courses were organised in. 1964-65
ahd three in 1965-66. Owing to late receipt of financial
sanction only two courses cculd be organised in 1966-67." 30
teachers are. admitted to each course.

6. The Science Unit has evolved a draft syllabus for classes
VIII to X. It has prepared.a ¥id for teaching chemistry in :
class VIII, The Unit has also helped the Department in'compiling
lists of science equipment and of library books. The Unit is now
engaged on preparation of guide books for teaching science in
classes VI & VII.  The Unit urgently needs permanent accommodation
for its laboratorles, workshop, libary, lecture rooms -and 2 hostel.
The Unit also needs additional staff for training courses and ‘for
follow-up work.

7. .. It was explained that normally all equipmen® required
for Govermnment schools had to be obtained through the Central
Stores. Purchase Departmsnt.  But it wag found that the equipment
purchsed through that Department was ‘sub-standard, Therefore,

it had been decided that only expensive articles, costing more
than Rs, 300 rced be purchased from dealers approved by the
Purchase epartment. At ‘present, the practice is that in the case
of government schools, the headmaster has the author1ty 'to make
purchases direct after calling for tenders. In the case of the
aided, municipal and zilla parishad schools, the grantg. under the
Crash Programme are made to the respective managemonts who make
the purchases direct from the dealers. In 1964-65 and in 1965-66,
-the Special Inspector in Science in the D.F.I.'s office sent the
standard lists of squipment to.all high and higher secondary
“schools, collected their requirements: and calculated the grants
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separately for each school. In 1966-67, the grants were made
on. ad-hoc “basis: Rs.- 12,000 and Rs. 8,000 in *the cdse ‘of higher
secondary schools and- Rm 4,000 and}ﬁ. 2,000 in the case of high
schools. . The- -post of Spec1al Inspector in Sc1ence havin~ been
‘withdrawn, thi #work in connection’ with.the dlstrlbutloﬁ of grants
has been. entrusted to . Dy. D.P.I. (Plannlr%ﬂ, -wha is alrc&iy
over-worked and’ who does. not have even'. the - mlnlmum clerlcal
aSslstanee ‘néeded. ‘for “hig %d@'i*’etb}nal work. The pos1t* on at
present’ ‘is that- the hlgher secondary schools héve aceqqaue laboratory
Faeilitiés. In the.case of the nlgh schools,bthe equ}pment has
been supplied but in many cases.there is. ‘no- seplrute sclence roci
_nor adeqpate laboratory furnlture.

:8. D On 15th Aprll the ‘Tean v1sated the lela Parlshad digh
Sehool, Bafton Read, Bolaram. The schocl. has 400 pupzls
(classes VI-XT) and 26 teachors,.-including one P.T.I. and ore
Drawing. Teacher. It is housed in am old mansion of & jagirdar.
"The property has not been repaired fcr years and a part of it

has collapsed.. Science is a compulsory subject, which is taught
By a woman. ~teacher, who had studied ‘botany, physics’ ‘and chemistry
for her B. Sc. degree. The schorl has a:lot of science equlpment
some of which needs repairs: Some equipment is surplus to its
needs. The Goverrment has sanctioned a grant of Rs. 4,000 to this
school from the Crash Programme for 1966-67. The teacher has
prepared a list of requirements and forwarded it to the Zilla
Parisghad, which is expected to make the purchases., The listhas
‘examined and it was found by the Team that some items included
-in the list wsre unnecessary. There is, at preSent,no agency

to scrutinaze the lists or gulde the teachers.~ ,

9. o ?he Toam next visited the lela P&IlSh&d Multl-purpnse
Higher Secondary School for: qus, Bolaram. This is.a well=-

" established school with a large and commcdicus bulldlng. 1,200
students study in the schonl (classes VI-XII). In the science
‘stream, there are 124 pupils in class X, 117 in class XI and 73 in
class XII. There is one B.Sc.B.Ed. for teacnlng chemistry and

one M. SceBiEd. each for teaching physgics. mathematics and biclogy.
‘ The three laboratories of the schocl are very well-equipped. A
grant of Rs.. 12,000 under- the Crash Programme has been sanctioned
to the school recently. " The equ;pment will be nurchased by the
.Zil¥a Parishad. It was exploined:that the new apvaratus °
proposed to he purchased will enable each’ student to pexform the
practicals individually.. In the opinicn of the Team, theri:

wes no need to glve the grant cfiBs. 12, OOO to thls School.

104 The Team also v131ted ‘the éllla Parishad < rls Higher

- Secondary Schocl, Bolarem. There are 945 girls on roll in classes
VI to XIL.' . The number of students in acience stream is T2, 58
“and. 37 in classes X, X & XII respecuxvely. The chemlstry
teacher is 2 B.Sc. B Ed., while the physics and biology teachars
are M.Scs. The schcol has twe laboratories -- one for physics
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and chemlstrﬁ and the other for biology. both.the laboratories
are well equipped. The headm1stress, a sclence graduate, has
been working in the instittition since it was established in

1932 and 19 devoted to her work. - She collects science fund -

Rss’ 5 per ; ér year - and herself buys eguipment from this
fund with great oare. Some of the balances supplied by the Zilla
Parishad are defective and have nét been used. The tables
supplied by the Zilla Farishad are also not well-made. The school
has received recently a grant of Rs. 10,000 under the Crash
Programme. The purchases will be made through the Zilla
Parishad.: . The Team saw in the biology room a mjcrosgope ‘pupchased
some -time beck for Bs."'18/~ only. The instrument was good enough
for use 1n bigher secondary schools. ' -

11‘.’ - Ihi the af'berndon, the Team called on the D.P.I., Shri

M. .V. Rajagopal. ~The Team explained to the D.P. I. the need for
adequaté staff at the headqua:rters for organ131ng purchase of
sc¢ience equlpment. ‘They suggested that it would be worthwhile

to Gentralize purchase in respect of costly items, They also

‘drew attention to the need for adeqnate 1nspecting machinery at

the -district level ‘to supervise science teaching. The Team

also suggested that a detailed survey of: ‘the requirements in
réspéct of sciencé equlpment may be made in respect of high schools
established after 1961. - The D.F.T. explained that in each distriot
there were in addition to the District 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 Bchool was inspected regularly once a year.

He would 1ike to post atleast one inspector with science
quallflcatlons in each dlstrlct, but there were not enough persons
with these qualifications. He also appreclated the need for
adequate staff at the ‘hegdquarters for handling the programne,

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

12. In the evening, ‘the Team called on Dr‘ Ramla.l at his
resn,dence. Dr. Ramlal explained the need for proper accommodation
for the Sclence Unit and addn.tmnal staff for the Unit.

13. On 16th Apnl (Sunday), the Team called on Shr:l. L. Bullaya,
Director of Higher Education at his residence. Thé needs of the
Sclence Unit were dlscussed with him.

1~4. ' Later, the Team called on Dr. N: V. Subba Rao, Princlpal of
the Science College, Osmania University, at his residence. Dr.

Subbs Rao, who is in charge of the 9-month 'condvengeduhrn:ining
programme, made the follomng suggestions:- :

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

ii) About 3 or 4 yedrs after the trainees had passed
out from the L course, they should join a Summer Institute
to get themselves familiarized with the methodclogy of science.

iii) Teachers in high schools should b’ tralned in 10-week
courses, where they should gain proficiency ‘imtwo subjects.
Workshop practice for physics téachers and tralnlng in glass
blowing for chemistry teachers should Y included’ in the 10-~weel:
course. It was also suggested that an - “Advisory Lummlttee,
consisting of representatlves of .the Science Unit, the State
Department of Education and the University authonltles may be
constituted to review from time to time the SClence .education
prograrme in the State.

‘TSL - On the morning of 17th April, the Weam visited the Govern-

ment Higher Secondary school, Nampelly and saw the arrangements
for 10-day course for science teachers organised by Volunteers
of the American Peace Corps. The State Govermment hgpve sanctioned

. T training centres at a2 cost of Rs. 23,000 per year per centre.
- The three volunteers of the Peace Corps explained to the Teanm

the organisation of the course. About 15 teachers attend: the
course for 10 days. The course consists of lectures on basic
scientific principles, methods of teaching and 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 for the

Teaching of Sciénce and a set of hand tools costing Rs. 50/-.

It was explained that in order to get maximum results, it was
necessary to have a well-thought-out follow-up programme. The
Peace Corps volunteers are sending a newsletter to all past
trainees. The newsletter contains useful material on improvistion
of new apparatus etc. The Team 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 schocl has about 725 pupils on roll, in classes VI to XI.
There are¢ 2 B.Sc.B3,Ed. teachers on the staff. The school is
housed in an old building which is in-sufficient for its use.
Accordingly, the classcs are held in two shifts. The science
equipment is locked up in three almirabs. Although there was
enough equipmeént,; there was no place for performing practicals.

_.The schocl has received Rs. 2,000 as grant under the Crash

Programme. Some of the new equipment need not have been

‘ordered.



17. - later, the Team called on Shri N. Ramesan, Education
Secretary. The Team explained to him the needs of the Science
Unit.and also the need for staff at the headequarters and in the
districts for proper utilization of the grants received under
‘the Crash Programme. ' Education Secretary said that the State
wa in serious financial difficul ties and there were proposals
for retrenchment & reduction of expenditure. However, he would
consider the appointment of necessary staff etc. if the
Goverrnment of India had no objection to meeting the expendlture
from the grants received under the Crash Programme.

5e Megggashtrg

The Evaluation Team reached Bombay on 24th April, 1967.
The Team met Shri D. M. Sukhthankar, Deputy Secretary, Education
Department, Government of Maharashtra.in the Sachivalaya at about
12 noon, Shri E. R. Dhongde, Director of Education, Maharashtra
and Dr. S. V. Kelkar,:Director, State Science Education Unit
were also present. -The progress in the 1mplementat10n of the
‘centrally sponsoréd scheme for strengthening of science laboratories
and. speeial training of science teachers (Crash Programme) in the
State of Mshalashtra wes rev1ewed ‘

2 There are at present about 4,000 secondary schools in the
State. Of these, about 200 schools are of the higher secondary
pattern, situated in Vidarbha and Marathawada. In Western

- Maharashtre, all 'secondary schools prepare students for the

- Secondary School Certificate Examination, which is taken after

a periocd of 11 years' schoollng (seven-elementary and four-secondary).
«The. State Goverrment has agreed in principle to adopt the
structural pattern- suggested by the Educatlon Commission namely,

7 years of elementary education, 3 years of hlgh school education
followed by 2 years of higher secondary education. Whether the
higher secondary course will be in the colleges or in the schools

or in both still remains to be decided. Other details in connection
with the proposed reorganisation have not been settled so far.

3. Jt is - difficult. to recrult teachers w1th post=graduate
qualification to. teach science in higher secondary schools. .

The State Goverrment i&, therefore, keen on organising nine-month
~condensed course in subject content for ex1st1ng ‘B.Sc. teachers

sQ. a8 to upgrade their knowledge in science subjects. Unfortunately
.it has not been possible so far to persuade the unlver81t1es

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 more. .Therefore, there

is considerable shortage of B.Sc. teachers for teaching general
science and elective science (physics and chemistry) in high
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schools. For instance, in the Osmanabad District, out of 161

high schools, only 64 Seﬁ&ls have graduate science teachers.

The shortage is more acute in the rural schools. In most
schools, S.S.C. or Intermediate passed teachers are teaching
science in classes VIII and IX. Undergraduq,te teathers are also
teachmg ge¢ience in. classes g( &J»XL 1n ‘schools wheregraduate
science’ teachers ard mot” avazlafble. The’ 'State auﬁhczrltz.es :

are of. the view that, Whlle gh@rﬁ gourses are necessary for B.Sc.
teachers, as provmded in. the céntrally sponsored Lae’hane, in the
‘clrcMstances now obtalning in - the State, it is also: ‘necessary

to organise suitable Gourses. fqr ‘the undergraduate, science
fteachers. No training courses could he. organised in. . 1964-65,
under the Crash Programme. ' In 1965-66 5 tralning courses of
vioﬂ-week duJ;ation were arranged for gradudte acrem;e ‘teachers,
one"each in Bombay,. Foona; - Aurangabad, Jalgaon-and Kailhapur.
These courses were run by the authorltles of local colleges,

who ' were paid on an average a sum of-about Rs. 17,000 per course.
This amount included stipends to trainees. In all about 126
teachers attended the five courses. ' Generally SPea.klng, the
managenents of schools are unwilling t¢ depute teachers; for
training during the period when the schools.are d¢pen: ‘because
they are unable to arrange for substitute teachem. ‘No training
course for graduate sciénce teachers céuld be.arranged in 1966-67.
Courses for undergraduate science teachiers could net be organised
from the funds provided under theé Crash Programme, for want of
sanction from Central Government. . The State Unit.of Science
Eduontion, therefore, persuaded 4 zilla parisheds %o provide the
‘necessary funds. Thus in 1966~67 about 200 imdergraduate science
teachers were trained in courses whose duration varied frow one
to three yveelcs

5. The Sta.te authorities decided to-allocate t¢ every higher
_secandary school a sum . of Rs. 85000 and to every high school a
/vidual sch— . sum of Bs. 2,000 for purchagse of science eguipment from the funds
. provided under the Crash. Programme. A standard list of eequimment

501ls and

sllocate was sent to all schools and schools were required to ‘make

funds in purchase of. equipment, according to th ir needs, from within the
celation %o list supplied. However, it was not possible to assess needs Of indi
‘he needs as suggested in centrally sponsored scheme. It was also not

possible %o give any guidance in regard to the purchase of
apparatus of good quality. Since all pre-1 961 secondary schools
were covered in the manner r’escr:.bed above in the first two years
i.e. 1964-65 and 1965-66, it was possible ‘to utilize, in 1966~67,
"only a sum of is. 2.62 lakh out of the grant of Rs. 24.65 lakL
Placéd at the disposal of the Stete by the Central Govermment.
Further, the sati®ion for grants-for 1966-67 was issued only on
31.3.1967 and it is, theforere, not known what part of the
funds could be actually spent ty the grantee institutions.
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6. The State Unit of Science Education was set up in June,
1965 and cons1sts “of a Director (Class I Offlcer) two technical
Assistant (Class 11 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
Govermment Training College for women primary teachers. The Unit
has no laboratories, library or lecture rooms of its own. It is
assisting the Director of Education in the administration of the
Crash Programme and schemes for Science Talent Search, Summer
Institutes, Vigyan Mandlrs and Science Clubs and Fairs. The Unit
ha® also rendered assistance in the preparatlon‘of new syllabi

in mathematics and science in primary schools, preparation of
lists of apparatus sand equlpment for different types of educational
institutions, surveys of science teaching etc. Proposals for
setting up a State Institute of Science Education have not
materialized so far and, therefore, the training programmes and
other 1mportant activities relating to curriculum, text-books etc.
have’ not recelved sufficient attentlon.-

7. During the course of the discussion; it was explained

‘that the Finance Department of the State often took a rigid view
‘on the 1mplementation of the scheme. It was not possible to make
even minor changes’ in the centrally sponsored scheme which

were considered necessary 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 thé Union Ministry

of Education was often received late in the financial year.

It was explalned that gas.plants which were néeded in the
laboratories of higher . .secondary schools did not find a place in
the list of apparatus received from the Union Ministry of
Education. = Therefore, when sanction wis given for purchase of gas
plants -in the case of a few higher secondary schools, the :
Accountant General, Maharashtra raised an objection. When a
reference was made to the Union Ministry of Education, it did
not give the necessary sanction, with the result that the audit
objection still remained to be cleared. This red—tafe was partly
responsible for the rather slow progress of the’ cen%rally
sponsored scheme in the State. It ‘may be mentioned that the

Team is in favour of supplying gas-plants to hlgher secondary
schools teachlng electlve science.

8. - The Team reached Poona on the evening of 24th 4pril,

On the follow1ng mornlng, ‘it visited a small -village Loni, on the
Poona~Sholapur Road. The village has a secondsry school (classes
VIII-XI), called the Jai Hind High School, which is managed

by the Vivekananda Shikshan Sanstha, Kolhapur. This organisation
runs a chain of educational institutions, about 230 in number,
including 7 colleges, 175 high schools and 32 hostels. The
headman of the village has donated a residential house (wada)

and some cash to the organisation. Some additions and alterations
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have been made and the clasBes are held in the rooms of the
Wada. The school was startéd in 1960. = There ‘are 300 pupils
(classes VIII-XI) including 40 girls and 12 teachers. The
school has provision: for the teaching of general science. A
science. graduate, who had worked in the school for two years,
resigned 'his’ post reeently and an undergraduste tedcher was in
charge. of ‘the teaching of the subject. A long corr1dor~type
Toom housed the laboratory.  Thére wewe tables for practicals
and” four almirahs fox storlng tpe equlpment. In’ adﬁltlon, to
rm.,a 000 prov1ded under the Crash, Programme, the mhnagement of
ths school has spent .about Hs.” 1,000 on sclence e%ulﬁment. The
school has suff1c1ent équlpment for ‘teaching gerieral ‘science,
byt w1th a,llttle more care it should be possrﬁle»tq arrange the
borstory furnlture and ‘apparatus in’ a.mpre aatlﬁfactory
manner.‘ The. 'school has a small llbrary, hut th1s %as in complete
_dlsoxder on the day of the visit. It was suggested to the villagers
who were prégsent to collect some more funds for the school, but
they regretted their inablllty to do so on account of poor
harvests. :

9. The Temn next visited the Mzhatma Gandhi: Vidyalaya,
Uruli-Kanchan. Shri Manibhdai Desai, who ‘it the Trustee of

the Naiure Cure Ashram, fourided by Mahatma Gandhl, is also the
founder and manager of the school. The Institution, established
in 1950, is & multl—purPOSe schooI with teohnlcal and agricultural
séreemd. There are 1,236 pupils (1nolud1ng 199 girla\ on rolls
in classes V-XI, 260 of whom live in the school Hoster. The
scheol has a fine: campus with extensive grounds, a ‘hew building
with a large audiotoriuln etc. Tt is a well-iandged institutioh
with varied activitiés inoluding a sciencé dlub. the school has
able aid ekperienced solerite tedchers and a wellweguipped
’laboraﬁory. The Team aiso v1sited thé Pre-#dta%iogél Training

Centre &nd the Rural Ihfusbrial Training Institute; bot located

.on thé school campus. Of late, Shri Manibhai Desai has takeng

great pains to organise & sattle breedlng farm, anqiagrlcultural [ﬁ
farm- for producing hybrid sceds etc. A cooperative society for

lift irrigation.has also been set'up. In the course of a few

years, these activities will change the face of the neighbouring

- country-sidee With its technical amd ‘agricultural streams,

the school too. 1s playing its role 1n the development of the

-area. -

10. In the afternoon, the Team visited Shri GOpal High Schocel,
Sadashlv Peth, Poona. This is a co-educational school, with

1660 pupils in classes V-XI. One~third of the pupils are girls.
‘For the teaching ofvsc1ence, there is one B.Sc.B.Ed. teacher.

. Another teacher has taken his B.Sc. examlnatlon recently and there
is one morz teacher with Inter—sc1ence STC quallflcatlons.

There is a class-cum-laboratory in the 614 building of the school.
The Team examined some of the apparatus purchased with the grant
of Rss 2,000 given under the Crash Progremme and found that soue
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items need not have been bought at all. The 'school mneed not
have purchased a costly microscope for Rs. 650. Instead, it would
have been better to purchase someé more demonstration equipment.
It was clear to the Team that the science teacher needed :
guidance. ' '

11. The .Team next visited Nutan Marathi Vidyalaye and M.E.S.

High School, Deccan Gymkhana. Both these schools are well-
established and run by well-known educational societies of long

- standing and experience. Both institutions have over 2,500 pupils.
They have good laboratories and experienced staff for teaching
science and mathematics. In other respects too, the schools are
very well-provided. The Team felt that such good institutions were
not in need of the grants provided under the Crash Programme and
some of the items purchased from the grants were not of an essential
character.

12. On 26th April, the Team visited Adarsh Vidyalaya, Shirval,
Satara District. This institution is managed by the Rayat Shikshan
Sanstha, an organisation which runs a chain of educational
institutions, including 250 high schools. There are 450 pupils

in classes VIII-XI (including 52 girls) only 50 of whom pay fees.
The school has provision for teaching general science and also
elective science (physics and chemistry). No student. of the
school offered higher mathematics for the SSC examination. The
school has one B.Sc.B.T., one B.Sc. and one Inter Science passed
teacher for teaching science. All the teachers are young. The .
school received a grant or Rs. 2,000 in 1965-66 under the-Crash

. Programme. Most cf the equlpment purchased is for the purpose of -
demonstration. This includes a telescope worth Rs. 425/-. Some of
the items are not essential and it would have been better if some
- more sets of apparatus had .- been purchased to. enable students to
perform experiments. The store room adjoining the laboratéry was
dirty and in complete disorder. Some of the discarded. equipment
could be put to use after necessary “epalrs. '

12. The Team next visited Shri Shivaji Vadyalaya, Suruy aiso
in Satara District. There are 547 pupils including 97 girls in
classes VIII-XI of the School. Since the school has no building
of its own, the classes are held in seven different. buildings in
the village. Classes of thls school are also held in two other
:'villages. at a distance of 1 mile from Surur.. In course of time,
these classes will be correrted into fu*l-fledged high schools.
The school has been fortunate in obtaining the s&rvices of a
retired science teacher. .a véry able and talented person. The
purchases from Bs. 2,000 grant have been made very wisely and the
laboratory has been arranged neatly in an improvised shed. A good
teacher makes all the difference.
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13. The Team also visited Dravid High School, Wai, a well-
established school of over 50 years' standing. The school has
1,330 pupils (including 130 glrls) in classes V#«{I. The school
has quallfled sgience. staff and & well-eqynpped laboratory. The
Sohool -has also a. -science club whloh is. qu1te aot;ve. The Teanm
also v181ted -the Sana;va;1V1dya1aya, fanchagml which' is a
artly Bealdentlal ingtitution., . The ‘gghoql has all the facilities
of a’'good residential 1ns£1tutlon, a large llbrary and a good

laboratory.r The staff is well~qualif1ed.

14#« o Q?th Aprll, the Team vlslted thﬁ Anaﬁﬁba Vldyarthl
Gxdha, 8 Well-known institution of Poons which prov1des free
lodglng; boardlng and education to about 250° poor chlldren. The
secondary, :schaol has good ‘arrangements for teachi physlcs,
chemistry, and biology.‘ The school runs:a chemlcal technology
course at. the SSC level and teaches puplls how to mamifacture

ink,. . t@o&h—powder stc. .In the technical sectlon of the school,
there if.a production unit. which. manufactures a varlety of articles
on a commercial scale. The organisation runs a school for printing
and has a large printing press which brings a proflt of Bs. 1 lakh
aevery year and- which is the main source of the ingtitution's
income, A .number. of text books on sclenoe and technical subjects
have been: publlshed.' The 1nst1tut10n has also manufactured a
micro~projeqtvr forBs. 130/- which is good gnough for students in

- olasses V-YIII: The .organisation. is run by a band of devoted
1woxkers, who.. have plenty of 1deas and great enthu51asm for their

WQI'!EO -
JIndian. 15. . The Team also v1s1ted St., V:Lnrrer}t Schooly. Poona. The
menufactures. a@haol has recently acquired science appaatus from a. well-known
could. . . Gemman firm.. The Team was greatly'zmprpssed by the range and variety

profit-a.. . -of the apparatus, which was. of excellent quslity. Some of the
great deal apparatus wes spe01ally designed. for class~room demonstration. /
by studying - '
this =~z~46.-. In the afternoon, the Team.held discussions with the
appraratug. Director of State Unit of Science Education regarding the future
programme of the Unit. Later they callec¢ on Dr.:C. D. Deshpande,
- Additionsl Director of Education and placed before him the following
suggestions for cons1derat10n. : \

N 1) Slnoe the pre—1961 schools were more or less covered,
- the supply of science equipment should hereafter be.generally
‘restricted to high schools set up: after 1961.V The State Science

Unit showld revise.the present lists for teachlng general and

elective g¢ iences including therein only minimum essential equipment

and apparatus required both for demonstraticn and students!
--practicals.. On the basis of the revised lists, the requirements

of all post-1961 schOOBSShould be assessed and a phased programme

of supply be drawn up. The assistance of training institutions



in the aress may. be taken for this work. 1In the case. of costly
items like microscopes, galvanometers etc., dethiled guidance
regardlng quallty, prices eétc. may also be given.

4i) While the Sefence Unit should contiﬂue to assist the
Director of Education in regard to the administration of science
education, it was necessary ‘to set up a separate StateInstitute
of Science Education to take over the training programme apd
other academic functions such as revision of curriculum, preparat;on
of text=-books and other general literature in science, design
of }quxator;es and laboratory furniture etc. For-this purpose,
it wap héeeésary to appoint suitable’ technical and- minlsﬁawial
staff, s&t up laboratorles, a llbrary, légture rooms, hostel
etce, The Institute of Science Education should work in close
collaboratlon with the State Institute of Education and other
organlsatlons dealing with the teaching of science and preparation
of text—hooks etce .

111) As for the trainlng courses, the nine-month condensed
course for higher secondary teachers should be organised to begln
with in Nagpur and Marathawada Universities to cater -to needs
of DVidharbha and Marathawads teachers. ~These universities
should be approached again. 4s for the B.Sc. teachers working
.in high schools, the Science Institute itself should organise
"6 to 10 week courses with such modifications in the present
syllabi as may be considetred necessary. Also in view of the
peCulxar conditions obtalnlng in the State, the Science
Institute should organlse 9-month course for undergraduate
teachers now teaching in c¢lasses VIII~& IX. Later such courses
for. undergraduate teacherS'mlght be organised at the divisional
level. Monetary incentives were necessary to atiract undergraguates
to the proposed course, In all training courses, practigal work
.-and 1mprov1sation of simple apparatus ‘should be: emphasized.

1v) Science educatlon in schools cannot make much - headway
unless there is proper supeérvision and guidance: *Nbst of the
new sciemnce teachers, both graduate and undergraduate, need. help
periodically. ‘At present the Zilla Parishad Education Offlcers
were unable to carry out regular inspections, -and most of the
inspecting staff had no background of science. ‘It was, therefore,
necessary to appoint for 3 or 4 digtmicts,cone 1nspectbr who
shouldibe in . -charge of inspection and supervision of science
and mathematics education.

17. . . The Team also called on Dr. €. Naik, Director of State
Institute of Education and learnt with interest from her the
efforts which were being made by her Institute to improve the
teaching of science and mathematics at the primary level.
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Special mumbers of 'Jiwan Shikshan', an organ of the S.I.E.,

were devoted to the teaching of science and mathematlcs. Special
week-end course were jpcld for primory teachers in Poona in the
teaching of aa+humat1cs. The Institute paintained close liaison
with the Seience Tgauhe”s' Association of Poona.’ Later, in the
evening, the Team met “Dr. Arnlkur, Head of’the Department of
Cheristry of thb Poona University. Dr. Arnikar assured the Teen

that he weuld IernSlﬁnr the ‘quéstion, of funning’ Oorﬂqﬁnsedawﬁeu¢se
for higher secondary . school teachers in his- Department“ .

‘6. Uttar Piéaésh

The 'Evaluation Team arrived in AlIahabad on 5th May,
1967. The members of the Team called on Shri’ Rs §. Johri,
Additicnal Director o¢f Education, Uttar Pradesh and' dis cussed
with him the progress of the centrally sponsored schere. relating
to rtrengthening of science laboratories and special training of‘
science teachers (Crash Programme ). Shri G. M. Prakash Deputy
Dircctor (Training) was present at the meeting. Later, Shri
Se Sharma, Depuby Director (Finance) also joined the discussion.

2+  Uttar Pradesh has about 2,500 secondary schools, of which
about 1,000 are 10-pcar high schools and the rest 12-year Inter—
mediate colle ges. Under the Crash Programme, grants. have. bebn
"sanctioned to about 761 non-government schools established before
1961. During the first year of the scheme i.e. in 1964~65, a stasdawd
list of science equinment for high schools and Intermediaté

‘colleges was circulated and the requirements for individual insti-
tusions were assessea. Grants were sanctioned upto Rs. 20,000 in

the case of Intermediate coll: :ges and fse 6, 000 in the case of hi gh
schools. In the subsequent two years, grants were sanctiored morc

or less on ad ‘hoc basis: Hs. 12,000 to Intemmediaté bolltgeQ teaching
physics, ‘cncuistr; ant biclogy, Rsi 8,000 tc Intermediate colleges

tea hing physics and chemistry . 3ndiw. 4,000 to high schools seaching
elective science. In all cases, institutions were selected on the
recommendations of the District Inspectors of Schools. It was
understood that 2ll secondary schools established prior to 1661

were morc or less covered under these grants.

3. In most cases, grants were released Yowards the close of

- the financial year. The grantee institutions are required to crediv
the grants into o separate saving bank account. The Pass Bock

for the account is deposited with the District Inspectcr of
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Schools and funds are authorised to be drawn from the
Pass Book only when the payments for purchases have to
made, Grantee Institutions are required to furnish
utilization certificatés by the end of June following
-the year in which the grants are released, A large”
number of utilization certificates  are, however, still
due even from those institutions which received grants

in 1964-65, Since the Directorate of Education has no
special field staff for science education and no physical
check has been made in respect of purchases made so

far, it is difficult to say whether the grants have been
utilised properly and whether the equipment purchaséd
is of good quality., It is possible that a few institutions
may have misused "the funds or submitfed false accouiits,
The Additional Director was of the view that a compre-
hensjve programme of scienceeaducation 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 orgenising central purchase
of sope selected 30 or 40 ocostly items of equipment -
-or offering detailed guidance to institutions in regard
to the purchase of these jtems was 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 services of post-
graduate science teachers particularly for teaching
Physics and chemistry. These teachers receive a
starting salary of Rse175/= Dlus Rse40/- 88 DA, The™
State Government has, however, laid down rules under
which managements can, in suitable cases, sanction upto
8 advance increments, Even so M,Scs are in short supply
and the State Government has ofi its own started ten
9-month condensed courses in different universities and
colleges in various science subjects for the benefit

of éxisting B.Sc., teachers, From the funds made
available to the State Government under the Crash
Programme,” two more oondensed courses have been startcd
in the Gorakhpur University. Teachers passing out of
these courses are entitled to salary scales admissible
to M.Sc. teachers, TheSe courses are on the whole
functioning satisfactorily and meeting a felt demand,
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6., . . -B.,Sc. teachers a.ré &150 in short supply,
particularly in rural a.raas, The State authorities have
organised 10-weed courses for. B.Se. teachers working

i bigh schopls : 4n - aerder 10 improve theiy aommteme,
Bytherto; these sourses were: opganised dn.tha. Goverdment
Senstructive TreihingGoll 693 dusimow.'and the - Gevepnient
Central Padagogioal Thstitute, glahamas i frpa Jime,
196, 4% 18 propobed Jo orgariied the. émn;'sa At the ©
‘Btats Instituse of Boishoe: wmm. ¥ ke sxpla.g.ned
ihat thove was ‘reluctance, on the phrtiof. thkohens. to;:
-$0ig tha dbbirees bbdause t&ey ‘di8" not etand: %o -
mexwtaﬂ y fron ttendsnce at Such: cougsd. A8
‘finageménts wWers 11ling to. relieve: bs abhafﬁh, mwBe
fgm 4% diff1oult to. ourry oi work 4n the ablahpe. -
‘of "the "seisnos teacherss

Tei The Additional Director suggested the- fo‘lim‘ing
priorities for expenditure $o be incurred fyom fubd§. . -
torbe made evailable hereafier under the Crash P‘éﬁgrﬁmme:

1) Additional equipment for high schools ta mee}
the demands of the revised.syllabus, (Setence: practicals

will Ye coa;pulsoxw for the High School examination commene

oing 4n. 195
- ,11),.»30*emeﬂ ‘equipment foy Becondary: achools
started fter 1961,

114} Mdequate staff at the hoadquartesd and in
the-@dstriots Loy implemenung sofente éicaton
mma at a:u Bchoolx : atagss.

iv) Varieus traininq‘ mgrammés with built-in
metiv&tion for téachers attending such: prégrammes,

8 ‘In-the afternoon, the Team ¥visited the State
InStitute ©of Soience Education &nd met Dr. Sitawar. Snran,
Diyeotor: of -the" ‘Indtitate and His three colléagueSs .~ .-.
The ‘Institute. occupies four large rooms in the building
‘of the State Institute of Education, .'It also shares with
theS,T.Ee & ledture hal],(‘semlnar room ‘and ample hostel
accommodation, The Institute has arranged two short
courses” for biology teadhers to enable them ‘to teach

the vevised high school syllabus more effectively. In
collaboration with 'S¢I.Es, the Science Instt, "has -also
corducted a weekwend dourse for 26 teachers of mathematics
dram from Jumdor High Schools, The staff of the

Soience Institute has actively participated 4in the~
preparation of departmental text—hocks in mathematics
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for classés VI & VII, helpéd in the revision:of

science syllabi f£Or the high schodl and” Inter-mediate
classes, prepared 4nventories of scienoe apparatus ‘
and equipment for teaching of science subjects at the .
high school a.n& Intermediate levels and compiled 1ists
of suitable science books and magezines for primary and
middle school pupils. & few brochures have been brousht
out by the Sc1ence Institute, While it has not been
possible for the Institute to set up its laboratories
or a workshop, ‘a good library has heen set Upe

9 During the course of ke &1scu.ssj_on, the
Director of the Soience Institute lsid much emphasis
on orientation courses for teachers so that they could
be adequately prepared. for the. new syllabi and texte
books which were being 1ntrod.uced. in schools, . Simce
it was difficult for the Science Institute to.work
directly with J'unior high -schcol teaohers, -the Director
wes of the view that the Institute should ‘take up the
oriefitation of trainers at the district level who would
be drawn mainly from the staff of the normal schools and
sacondary schools, ' Other péints made 'by him were:

(1) need of monetary ificentives to teachers.who attewid
short=term courses, (ii) need for compensating fembers..
of the Institute staff for loss of some facilities om -
their appointment in the Instituté (the staff of the
State Institute of Education aré recerving a_speoaial
allowance), (i11) need for provision of a. station wagon
to enable the Science Institute to work intensively
with a few selected schools, (iv) need for special:
facilities to enable the Science. Instltute to. undertake
‘Publication work (at present being a.Govt. organisstfon

it is handjocapped by dspartmental ordérs on this a;b;;eot),

‘and (v) thé need for maintaining oclose contact with tho:
Science Education Department 0f N G E R(T,

10.- The Team was given to understand that there wes
a move to transfer the Science’ Institute to Incknew,

The Team felt that the present Iocation of the Seience
Institute was ideal in view of its proximity 0 SJ.Be
Also6 since the Science Tnstitute had to maintain close -
liaison with the Directorate of Bdupation, the Centyal
Pedogogical Institute and the Board of High School emd .
Intermediate Education,/Team felt that it would bermore
advantageous for it to work from iAllahabad, -

Ltne



11. On 6th May, 1967 the Team visited Dwarlka Prasad Glrls
Intermediate College. The Institution has 1200 girls on
roll in classes VI-XII and has been teaching science at
the high school stage for 10 years and at the Intermediate
stage for the last 4 years, A4part from the grant of s,
4,000 received under the Crash Programme, the insti-
tution has also received a grant of .15, 000 from the
State Governuent,. The management of the schogl has

also spent large amounts on the construction of the
science block and purchase of science equipment, - The
laboratories are well~kept and well-equiped, The school
has qualifjed staff rfor teaching science, :

12, The Team next wvisjited Sherwani Rural Intermediate
College, Sallapur, at a distance of about 10 miles from
Allahabad. The school has 625 pupils on roll, in classes
VISXII. There cre three M.Sc. teachers, cne each in
physics, chemistry and mathematics for the Intermediate
classes and one Be.S¢. for teaching in high school

classes, The school received a grant of RieH,000 under

the Crash Programme and a grant of Rs.24, OOOf?fglthe

State Government., The manager of the school who is

2 prominent industrialistl has also contrlbuted 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
constructlon of science 1aborator1es ulso, a good deal

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

13 The Team also visited Aggurwal Intermediste

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

a strength of 1,550 pupils in classes VI=XII. There .

are three science sections each in classes IX, d- two [xI
science Sections in class XII., Since M.Sc, teachers \

are not avajlable, the teaching of physics and chemistry.

is éntrusted to'two B.Sc teachers, who have completed =

the condensSed course: and also attended Summer Institutes
¥yrbiology and mathematics, the school had post=graduate
teachers#. In classes IX, and X, three B.Cc teachers .

teach the subjects A sum of m‘16 000 was paid to the

school under the Crash Programme. The léboratories of

the school are well-equipped. The Principel/the school [of
explained $hat the grant had come in very hondy to cope with

the 4ncreasing NUmbers of students offering science

subjects, On enquiry the teachers, who had atiended the
condensed course: and the Summer Institutes, '
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s&i@)th&t they hmd personally;behefited a greut ‘deal from
the course wbut-they admitted that. the trdining had not
1nf1genced the ciess-room practices appreciably,

7 Afterwards, the team visited the Baryu-Payeen. Inter-
mediate College; situated in a crowded residential ’
quarter of the city. Thke school:-has 750 puplls in classes
VI-XII, and teaches science& in classes IK & X only.

An ¥;Sc. ih fathematiss “teaches both mathematics--and-
physics, while a B.Sc. in biology also teathes ghemistrys
Although new rocms- were under censtruction, no carée had
been taken to built & room which would meet the special
requirements of science laboratory. At present, the
laboratony wes located in a newly constyructed 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 orgenising the labora-
tory. The schools had received a grant of &¢2,400 undey
the Crash PrOgrumme.

15 © The last school visited was the Jamuna Christiin
Intermediate College. This is 2 large well-run institution
of rupute 4n the city. There nre 1,300 students in clavses
VI-XII, Thére cre 5 science sections in class XI and 4 4n
class XII., AllSscience teachers are M,Scs; The ‘institution
had excellent arrangemehts for teaching science, -Recently
tHe school received a grant Of Rs.12,000 under thé Crash;
Programhe, The school also received Rse 8,000 from the
Unjon Minist¥y of Education for strengthenlng the teaching
of agriculture. In addition, the State Government had
sancticned a sum of Rs. 10,000 as science’ ‘grant to the L
school, The Principal of the school said that he néedeéd
Rse 6,000 , Ri.3,0007and Rse2,000 as recurring expendjture
pe:-year for chemistry, phyﬂ1cs and bilogy laboratovies
respectively, The Directorate of Education allowed the
college to levy a fee offk31/— Pem, from every student
offering science subjects, but according to the Principal:
th1s was insufficient.

15. In the afternoon, the Team called on

Dr. U.M. Bhatia, Director of Education, U,Pe, and shared -
their impressions with him. They explained the nded for a
more detailed survey of the needs for science equipment of
institutions set up after 1961. They also suggested that
the staff of the Science Institute should be strengthened
and facjlities 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 headquarters
and in the districts to deal with all science education
programmes at the school level, '



1964-65 196566 196667

1.

120

135,
144
5.

16,

j_Bihar

Gujarat

Earyana

6, ,._QJe.m‘:&uf;& Eaghmis
b Kerala -
ﬁaMadhya Pradesh
',MQQras

10

Maharaéhtra
szshre

Qrissa»T

“Punjab

Raaasthan
Uttar Pradesh

West Bengal‘

29
N&
NA

PR

NA .

L
.28
m
N
T
Ni

- Nil

Nl

NA e'NétfavaiiaBleg

29

N&

N&i .

Nil

Ni1l

26

o
Ni1'
20
NA

2

31

56

o
o
fmA
,Nilﬂy
;§3j

Ni1

21

Wil

16
38
55

111 ,;



-105-, APPENDIX V

Bnrolment in short refresher courses
for graduate science teachers

SiTo, Neme-of State  Duvation  1964-65 1965466 1966-67 Total

L L ~ of course® ‘ (4)+(5)+(€
L2 - 3 &5 6 7.
{.Andhra Pradesh 10 weeks 21 . 9 4. 156
2.Assam | om NA A NA
3.Bihar ' Wi . NA' Na Ka
.4.Gujarat' 8 weeks Nil 81 57 138
5.Haryana - - Fi1 Nil
6.Jamuu & Kashnir i NA i Na
173Ke£31a | 4 weeks 427 352 254 1033
N8;¥é§@ya"PradeSh 10 weeks 48 . 45 47 140
9.lladras | | e 'NL,T Na Na
O.Maharashtra’ 10 weeks ’Nil 126 {11 126
.Mysore 10 weeks - 11 31 42,
2.0rissa | | NA NA Na I
‘3.Pﬁﬁjab 10 weeks Ni1 - 13 Nil 13
4.RaJasthan Nil il i1 Wil
5.Uttar Pradesh 10 weeks i1 52 8% 135

6.West Bengal Nil Nil Nil Nil

A - Not available.
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PN VR

Utilisation of Central Grants for the purchese

of eguipmegnt for school loboratorieg

(kse lakhs)

States 196465 1965-66 1966-67 Total —f
 Tentral URITsed Cen- Utili- Cem— Utili- Cen- Utill
grant by States tral sed by tral sed by , tral sed
I grant States grant Sbtes ?n)Statg
, | » 5 " . c 4-6) (345
_1.Andhra Pradesh 5.70  5.70 9.93 7463 14.63 14.63% 30.26” 7. 9¢
2.hssan 1.42 2,61 . 3,00 2,38  4.42 VA 8.84 -
3.Bihar 9.78  9.78 16,41 16,41 20.64 Wi 46.8% . -
“Jujaret 2.55  5.67 8455  8.47 10433 10.33 " 21.43 24,47
S.Jamuu & Kashmir 0,78 NA 0.44 NA 1.22 NaA  .2.44 Wi
6. Kerala 2.25 0.93 T.47  5.50  9.04 9.04 18,76 15.47
7.Madhya Pradesh 5.56 5.57 34,25 23412 24.89 Na 64,70 .-
= .Madras 3,00  3.90 9.5%  5.73 11.66 Ha 24,19 -
9.Mzharashtra 10.98 16,46 28452 31.04 24465 2462 64.15 50412
10.Iysore 6.07 5.79  11.98 9.94 16,79 Na 34484 -
11.0rissa 1,06 Na 3,66  Na 4072 Na 9444 . =
12.Punjab 3.70 4437 2630 19.58 19.5%16.20 49.53 40.15
13.Rajasthan 7.80 6.55 3,93 4.69 10,91 Na 22.64 -
14.Uttar Predesh 20.65 21.16  10.71 12,15 20.03 20.03 51.39 '53.34
15.West Bengal 18,63 22.16 26.26 16,90 20.36 20.36 65.25 59.42
{6.Nagalend - - - - 0.18 F&  0.18 Ta
Total 99.9% - 200.94 - 214.00 - 514.87 -

* includes grant of .5.46 1lakh for Haryara

NA - Not Availabhle

the Ministry of Education.

1. Informetion given in columps 2,3,4,5 & 6 has been Peceived frOK

2. Information given in ccl,. 7 has been received from State Govts
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