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SCHEME OF IMPROVEMENT OF SCIENCE EDUCATION IN
SCHOOLS

INTRODUCTION
Science has becom e an all-pervasive pari of m odern  life. K now ledge 

o f  science  relevant to life w ill, therefore, be required by every  c itizen  and 
spec ific  sk ills needed  to opera te  and m aintain v a rio u s sc ien tific  and 
techno log ica l devices w hich are increasingly becom ing  part o f every  day 
usage  w ill have to be acquired . The outcom es o f sc ien ce  go beyond  
in fo rm ation  and skills into the realm  of attitudes. S cience  streng thens the 
com m itm ent o f m an to free enquiry and to the quest fo r truth. Inculcation 
of scientific tem per w ould facilitate the task of social transform ation  also.

2. T he  im portance of science in the schem e o f genera l education  
fo r sch o o l ch ild ren  can  scarce ly  be over- em p h as ised . T he  K o thari 
C om m ission  (1964— 66), T he Education Policy R eso lu tion  (1968) and 
the “C urricu lum  for the T en-Y ears Schooi-A  F ram ew ork” prepared  by 
the N C E R T  (1975) have all recom m ended that h ighes t p rio rity  be  g iven 
to  the teach ing  of science, m athem atics and languages at the school stage. 
T he N ational Policy on E ducation, 1986 (NPE) has a lso  em phasised  the 
need to  streng then  science education program m es “so  as to  develop  in 
the ch ild  w ell defined  abilities and values-enable  th e  learner to acquire  
problem  solving and decision m aking skills and to d iscover the relationship 
o f science w ith health , agriculture, industry and o th e r aspects o f daily  
life.” Incu lcation  o f scientific  tem per is one of the item s constitu ting  C ore 
C urriculum  in the NPE.

3. T he Schem e has been form ulated to im prove quality  o f science 
education  and p rom ote  scien tific  tem per, as env isaged  in the  N PE  and 
the P rogram m e o f A ction (POA) prepared for the im p lem en ta tion  o f  the 
P o licy . It is p ro p o sed  to  use  the resource and  a g e n c y  o f  th e  S ta te  
G overnm ents and non-governm ental organisations fo r th is pu rpose  and 
w ork to w ard s  the ach iev em en t o f these o b jec tives  by s tren g th en in g  
laboratory  and library  facilities in schools, im proving teach er m otivation  
and co m p e ten c ie s  an d  m o b ilis in g  a v igorous c a m p a ig n  fo r  sc ien ce  
education  th rough  vo lun tary  organisations.

4. T he teaching o f science should not m erely em phasise  explanation 
of abstract concepts bu t also  draw  upon the c h ild ’s expe rien ce  o f his 
environm ent. T he studen ts should also have the oppo rtun ity  to handle 
scientific apparatus and perform  experiments in order that the understanding
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of theory is reinforced through demonstration and experimentation. It is, 
therefore, essential that adequate laboratory demonstration facilities should 
be available in all schools. A good library, having s u f f i c i e n t b f  
reference books and supplementary readers on various science subjects is 
necessary for all secondary and higher secondary schools. However, 
according to die available information, a large number of schools in the 
country do not have adequate laboratory facilities with the results that 
teaching of science in schools is unsatisfactory.

5. A programme for improvement of science education cannot be 
successful if the teachers are not properly motivated. Mere provision of 
books and laboratory apparatus is unlikely to improve the things if the 
teachers lack competencies and motivation. The science teachers should 
have strong foundation in science, familiarity with environment, 
competencies and skills to provide guidance to pupils, ability to mobilise 
resources, ability to use and maintain various types of equipment in 
addition to the skills of communication, planning and implementing 
curricula, evaluation, etc....For all these functions and requirements, they 
must be provided suitable training and resources.

6. The role of voluntary organisations in promotion bf science 
education and for creating scientific temper is important. A number of 
such organisations are doing very good work in this field, who need 
encouragement and assistance from the Government. Their effort will 
strengthen science education in schools in the long term by increased 
involvement of the people including student/teacher population.
Type o f the Scheme

7. This is a Centrally-sponsored scheme under which 100% assistance 
will be given to the State Governments/Union Territory Administrations 
for approved purposes. The assistance will be conditional on the States 
undertaking the responsibility for maintenance and refurbishing of 
laboratories and libraries after these are brought to the desired standard 
with Central assistance under this scheme. Financial assistance to voluntary 
agencies will also be provided on 100% basis for approved projects. 
Guidelines/rules for GIA to voluntary agencies are being formulated. Till 
that is done, assistance to them will be orovided on an ad hoc basis. 
Implementing Agency

8. The Education Department in the State/UT Administration shatil 
be the implementing agency for this Scheme. Voluntary or other lion-
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government-organisations will however, be also involved in the 
programme. Assistance to the latter will be provided by the Ministry of 
Human Resource Development (Department of Education) directly.

Scope
9. The Scheme will cover all Government and Government aided 

upper primary, secondary and higher,»secondary schools in a phased 
manner by the end of the VIII Plan.
Components o f the Scheme

10. The Scheme has the following components:
(i) Provision of science kits to upper primary schools;

(it) Upgradation and strengthening of Science laboratories in 
secondary and higher secondary schools.

(iii) Library assistance to secondary and higher secondary schools;
(iv) Setting up of District Resource Centres for Science Education for 

teacher’s training, development of instructional materials, etc.
(v) Training of Science and Mathematics teachers;

(vi) Assistance to voluntary organisations for undertaking 
innovative projects and resource support activities in science 
education.

provision o f Science Kits to Upper Primary Schools
11. NCERT has developed integrated science kits for primary and 

upper primary schools. The kit for primary level is being supplied to 
primary schools under Operation Blackboard. Under this scheme 
assistance  will be provided to States/UTs for providing NCERT designed/ 
compatible science kits to all Government and Government-aided upper 
primary schools which do not have it. A composite science kit has also 
been developed in some states by local agencies and non-government 
organisations. Under this schetfte, such kits can also be considered for 
supply to schools with prior approval of the Government of India. But, in 
such cases, it wil! hav e  to be ensured that the overall costs do not change 
substantially. A list of items constituting an integrated science kit and a 
list o f  suggested  activities and a guide for usage of kit items is at Annex. 
I  Stares/UTs may plan for supply of science kits to one third of upper 
prim ary  schools annually . T h e  States/UTs w ill h av e  to make arrangements 
t o r  procun nent of the kits or individual items which can b e  then assembled
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as k its befo re  supply  to  schools. T he  cost o f kits w ill have to be b ro ad ly  
m ain ta ined  at the level o f N C E R T  kits. P roposals in departu re  from  thes.e 
gu idelines m ay also  be  considered , p rov ided  that the State G o v ern m en ts / 
U T  A dm inistra tions send due  ju s tifica tion  fo r it.

Upgradation o f  Science Laboratories in Secondary and  H ig h er  
Secondary Schools

12. N C E R T  has prepared  a list o f  science eq u ip m en t/ap p ara tu s  
needed  in laboratories at secondary  and h igher secondary  stage. T h ese  
have been  sen t to  S tate G overnm en ts and m ore copies o f  this list can  b e  
ob ta ined  from  the N C E R T. S tate B oards o f Secondary  E ducation  h av e  
a lso  designed  lists to  confo rm  to the ir syllabi. A ssistance w ill be p ro v id ed  
u n d er the schem e fo r u p g rad in g  labo ra to ries  in all G o v ern m en t an d  
G overnm ent-aided schools to  the optim um  level. A ssistance to each schoo l 
w ill be restric ted  to the ex ten t it lacks such equ ipm en t w ith  re ference  to 
the standard list developed  by the N C E R T  or the State B oard of S econdary  
Education. The State G ovem m ent/U T  A dm inistration will have to conduct 
a survey o f laboratories in the schoo ls selected  fo r assistance to d e te rm ine  
the existing  defic iencies and then  fo rm ula te  a phased  p rog ram m e fo r 
upgrad ing  laboratories in G overnm en t and G overnm en t-a ided  schoo ls. 
A bout one third o f the higher secondary  schools are proposed to be  assisted 
an n u a lly  u n d er th is  p ro g ram m e  to rem o v e  d e fic ien cy  in lab o ra to ry  
equipm ent.

T he  reco m m en d ed  no rm s fo r T each e r-S tu d en t ra tio  fo r u p p er 
p rim ary schools is 1:40 and fo r Secondary  and H igher Secondary  Schools 
1:30. A ssistance w ill be prov ided  under the schem e for only  those schoo ls 
that have adequate  laboratory  space and the desired  num ber o f teachers. 
It w ill be the responsib ility  o f the S tates/U T s to ensure availab ility  of 
teachers and laboratory  space befo re  C entral assistance under this schem e 
can be  claim ed for the schools. S ince m aintenance and repair of equ ipm ent 
is often  the m ajo r constra in t in u tilisation  o f the equ ipm en t p rov ided , the 
S tate G ovem m en ts/U T  A dm in istra tion  w ill also be expected  to g ive  an 
undertak ing  that adequate  funds fo r repair/rep lacem ent w ill be p rov ided  
on a con tinu ing  basis. L iberal norm s w ould also be fo rm ula ted  by them  
en ab lin g  w rite -o ff  o f u n se rv iceab le  e q u ip m en t by the h ead s  o f the 
institu tions. A verage life o f various laboratory  item s has been developed  
by the K V S for w riting  off unusable  equipm ent. S tates/U T s w ould  be 
expected  to develop  appropria te  norm s and m ake them  applicab le .
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Upgradation o f  Libraries in Secondary and H igher Secondary Schools

13. In view  of the importance of reference books and supplem entary 
readers for upgrading standards of education, one tim e library grant o f Rs. 
15,000/- will be given to each school so as to enable them  to purchase about 
500 new  volum es in different subject areas. A list o f som e suggested books is 
at Annex, II for consideration of the State G ovem m ettf/U T A dm im sttauon. 
Since the m edium  of instruction is regional language in the States/UTs at 
secondary level, the State/UT may purchase som e books in English and the 
rest in regional language. Books not in this list can also be purchased if they 
are found to be good. Since the purchase under this schem e w ould be large, 
the States/UTs should contact the publishers and w ork out arrangem ents for 
translation and printing of selected books in the regional language.

14. W hile  claim ing  assistance for library  g ran t from  the M in istry  
the S tates/U T s w ould be expected to m ention  the p rocess laid  dow n by 
them  fo r se lec tion /purchase of books to ensure that sub-standard  books 
do no t get purchased .

•SB
Establishment o f  District Resource Centres o f  Science Education (DRECSE).

15. The thrust o f District Institutes o f  Education and Training (DIET) 
will be on universalisation of elementary education in the com ing years. The 
task of training teachers is so enormous that D IETs m ay not immediately be in 
a position to properly attend to the urgent need o f improving science education 
for the upper primary, prim ary, secondary and senior secondary level. It is 
therefore, proposed to set up D R EC SE to look after the job  of training of science 
and mathematics teachers and also to take up other activities for prom otion o f 
science education. A College of Teachers Education selected for upgradation 
of facilities under the schem e “Reorganisation and Restructuring o f Teacher 
Education”, should be selected as the District Resource Centre for the district in 
which such a college is located. W hev  there is no such college, a good school/ 
college/institution/NGO having adequate aca demic and physical resources may 
be identified to function as DRECSE. Such an institution must satisfy the 
following requirements/facilities

(i) I t should  enjoy a good academ ic repu ta tion  o f p ro v id in g  
sc ience  education  in the D istrict concerned .

(ii) It should  be in a position  to p rov ide  a room  to accom m odate  
abou t 50  persons at a time a nd  adequate  space fo r sto ring  
instructional m ateria ls and hoe equipm ents.
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(iii) It should have a good stock of science books, magazines.
(iv) It should have facilities of regular supply of running water, 

electricity as well as laboratories for Physics, Chemistry, 
Biology required for performing school level science 
experiments/activities.

(v) It should be preferably centrally Ideated in the District.
(vi) It should be able to provide hostel facilities to the trainees 

during training programmes.
(vii) It should have sufficiently qualified and experienced staff.

(viii) It should be able to enlist the co-operations of academics working 
in neighbouring institutions during training programmes.

16. The NGOs to be designated as DRECSE must be a registered 
society with 3 years standing in the field of promotion of science education 
in the country and should have an institutional base.

* In case it is allied to an institution, then the institution concerned 
will be given necessary assistance under this programme.

17. These Centres will be expected to work in close coordination 
with Colleges of Teachers Education and DIETs in the development of 
materials and conducting o f teacher training programmes. These Centres 
will serve as a nucleus of the school network in the districts where teachers 
may come from time to time to sort out their problems and share ideas. 
These centres will have the following broad functions

(i) Each Centre shall organise training programmes for science 
teachers as well as science teacher educators.

(ii) Each Centre will organise seminars and workshops for science 
teachers and teacher educators on regular basis.

(iii) Each Centre will serve as an institution to which science 
teachers would turn for advice, consultation and help.

(iv) It will also provide self-study facilities.
(v) It will provide technical workshop facilities for preparation 

of low-cost equipments, teaching aids as well as other
' instructional materials.

(vi) It will also act as a nucleus for organising science exhibitions, 
students projects, etc., and other out-of-school science activities.
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(vii) Ii w ill o rg an ise  co m petitions in in n o v a tio n s  in sc ie n c e  
education  for science teachers.

(viii) The C entre may also publish science education  bu lle tin /new s 
fo r d issem inating  significant a c tiv itie s  ca rr ied  o u t in the 
schools of the district as well as ou tside  th e  district.

18 T he DRECSE w ill be  'i'ssi'slcd fo r c re a tio n  of n ecessa ry  
facilities restricted to a m axim um  of Rs. 1 lakh. A list o f  eq u ip m en t/o th er 
item s w hich can be provided to the Resource C entre u n d er this p rogram m e 
is at Annex. III.

Training o f  Science & Mathematics Teachers

19. The p rogram m e of teacher training w ill be  co -o rd ina ted  by the 
D epartm en t o f Secondary  Education and H igher E ducation  in Science  & 
M athem atics, in the N CERT. An advisory C om m ittee  in the N C E R T  w ill 
be constitu ted  to  approve the program m es and review  the p rogress. T he 
C om m ittee will include distinguished scientists, science education ists and  
representatives o f various governm ent and non-governm ent agencies from  
the C entre  and the States. Sim ilarly, at the S ta te 'le v e l each  S tate  w ill 
identify  a nodal group w hich may be located in SC ER T/SISE. An A dvisory  
C om m ittee m ay be  set up at the State level w ith sim ilar functions. It w ou ld  
be the nodal responsibility  o f the core group set up in the N C E R T  to 
co o rd in a te ,- o rg a n ise  and  lia ise  w ith v a rio u s  p re m ie r  in s ti tu t io n s , 
un iversities , colleges, boards, SCERTs, D IETs etc. N C E R T  w ill a lso  
o rg an ise  w orkshops fo r orientation of officia ls o f the S tate level and  
tra in ing  o f key persons and resource persons w ho w ill in tu rn  o rg an ise  
the training o f science and mathematics teachers w orking in  upper prim ary, 
secondary  and higher secondary schools. NCERT will organise  w orkshops 
fo r p rep ara tio n  o f guidelines/sy llab i and in s truc tiona l m ateria ls . T he  
tra in in g  p ro g ram m es fo r science and m a th em atic s  te ac h e rs  w ill be  
o rg an ised  in the fo llow ing m anner

(i) N C E R T  will co-ordinate for conducting  train ing program m es 
o f abou t 3 w eeks duration  for sc ien ce  an d  m a th e m a tic s  
teachers of h igher secondary schools in abou t 500 su m m er 
institutes to be organised in p rem ier institu tions o f sc ience  
and technology, university departm ents, reputed  colleges, etc., 
during sum m er vacations. The aim w ould  be that five teachers 
o f Science and M athem atic from each H igher Secondary  
School m ay undergo these tra in ing  program m es by 1990.
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NCERT will identify such institutions and organise the training 
p rogram m es fo r sc iencc  teachers in d ifferen t parts o f the 
country. N ecessary grants will be released to the N CER T by 
the M inistry to organise such training program m es.

(ii) T ra in in g  p ro g ra m m e s  w ill be  o rg a n is e d  by th e  S ta te  
G overnm ents (S C E R T /D irectorate  of E ducation) for sciencc 
and  m a th e m a tic s  te a c h e rs  o f th e  sec o n d a ry  sc h o o ls  in 
upgraded Secondary T each er'sT ra in in g  Institutes. A ssistance 
o f N G O /V o lu n ta ry  o rg a n isa tio n /D R E C S E  m ay a lso  be 
en lis ted  fo r th is p u rp o se . A bou t 3 -4  ba tches o f tra in in g  
program m es of tw o w eeks duration  m ay be o rganised  during 
the year in sum m er vacations/autum n break/w inter break. Aim 
should be that tw o teachers from  each secondary  school may 
undergo this tra in ing  by 1990. G rants w ould be released to 
the State G overnm ents/U n ion  T errito ry  A dm inistra tion  for 
conducting  such program m es.

(iii) T w o teachers from  each upper p rim ary school w ill be g iven 
train ing/orientation  in science teaching for a duration  of about 
ten days in the D IE Ts and D R E C SE  envisaged  under this 
schem e. E ach o f th e se  in s titu tions w ould  be expec ted  to 
organise  at least 3 batches o f training p rogram m es for 40 
teachers each during  an year. G rants for these p rogram m es 
w ould also be released to the S tate G overnm ents.

(ivl The ex p en d itu re  on o rg an isa tio n  o f the p ro g ram m es fo r 
training of teachers and developm ent of instructional/train ing  
m aterials will be borne under this schem e. T his will include 
e x p e n d itu re  on  T A /D A  o f  e x te rn a l re s o u rc e  p e rso n s , 
honorarium  to local as w ell as ex ternal resource persons, 
train ing m aterials/m ateria l developm ent and contingencies. 
It is env isaged  that there will be four resource persons for 
each train ing p ro g ram m e/w o rk sh o p -2  local and 2 external. 
T he expend itu re  on T A /D A  of the partic ipan t trainees w ould 
have to be met by the State G overnm ent. N orm s for incurring 
expenditu re  on tra in ing  p rogram m e are at Annex. IV. 

Voluntary Organisations

20. Voluntary organisations suitable for taking up progiam m es in the 
field <if science education will be assisted for taking up innovative programmes
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for prom oting scientific temper, increasing awareness, prom otion of science 
education , teacher training program m es, developm ent o f instructional 
materials/textbooks, preparation of general informative books, brochures/ 
audio-visual materials, etc. Projects prepared by Voluntary O rganisations 
will be exam ined by a Committee in the Department of Secondary Education 
and H igher Education. M inistry of Human Resource Developm ent, w hich 
w ould include specialists and field workers inc luding one from  the M inistry 
of Science and Technology.

Procedure fo r  Grants to State Goverrtments/UT Administrations

21. T he S tate G overnm ents should first identify  the schools w hich 
w ill be assisted  under the schem e during the year. It w ould  be adv isab le  
to take up w hole districts as units for assistance so that d is tric t resource 
cen tres can also  be proposed for being set up under the schem e. T hen , it 
w ould  be necessary  to conduct a survey of identified schools to  identify  
the defic iencies in science laboratories, libraries and p repare a p roposal 
in respect o f the p rogram m es proposed to be taken up under this schem e. 
G rants w ill be  released to the State G overnm ents fo r the year by the 
D epartm ent o f Secondary  Education and Higher E ducation  on  the basis 
of proposals subm itted  by the State/U T Government. A form at fo r sending 
proposals fo r financial assistance under this schem e is at Annex. V.

Evaluation and  M onitoring

22. T h e  C en tra l G ov ern m en t would take step s fo r su m m ativ e  
evalua tion  o f im plem entation  of the scheme at the end o f the P lan  period  
th ro u g h  N C E R T  (or o th e r institu tions). The S tate  G o v ern m en ts /U T  
A dm inistra tions w ould also  be expected to have a sum m ative evalua tion  
o f the schem e to ensure that intended benefits are obtained.

23. Q uarterly  p rogress reports on im plem entation  o f this schem e 
m ay be fu rn ished  in the prescribed  form by the S tate/U T  G overnm en ts to 
the M inistry  o f H um an R esource Development, D epartm ent o f E ducation , 
at the end o f June, Septem ber, D ecem ber and M arch every  year, in the 
form at at Annex. VI. Since the program m e to be conducted  by vo lun tary  
agencies w ould d iffer from  case to case, the items fo r m onitoring  in regard  
to them  w ould  be  specified  w hile sanctioning their cases.



INTEGRATED SCIENCE KIT 

LIST OF ITEMS

A N N EX . I

A. Scientific & General
1. M etre Scale (in tw o  halves) cum  lever.

2. 1 c.c. Spoon
H igh density  po lye thy lene, w hite, 100 m m . overall length

3. Beam  B alance

4. M ultipurpose B ase fo r B eam  B alance

5. W eights for B eam  B alance

(a) 50 mg— 4 Nos.

(b) Steel Ball 4 .6 9  mm w eigh t 450 mg— 2 Nos.

(c) Disk, 1 gm  — 10 Nos.

(d) Disk, 10 gm — 4 Nos.

(e) T ransparen t Polystyrene con ta iner w ith screw  cap, ou tside  d ia 40  mm  x 30 
m m  height.

6. L aboratory S tand  cum  V ice U nit rod, c lam p  and  tw o boss heads.

7. K erosene B urner

(a) Em pty co n ta in er of M .S/tin. sheet ou tside  d ia  80 m m  x 70 m m  height, without 
lid.

(b) C him ney

(c) W ick ho ld e r

(d) W icks— 4

8. T ripod stand

C ast Iron trian g u la r base each  side 92 m m , M .S . 1 gs each 6nm i dia. i 55 mm 
height pain ted  b lack.

9. W ire G auze

G alvanised  M .S. w ire net, 22 swg, 100 xlOO m m , 25 m eshes/Sq. cm , ends folded.

10. Sun Dial

11. C lock Pendulum

(a) Table  C all bel! com plete  w ith spring , sp rocket, ratchot gang  and M.S. Bell 
(Plated) 92  m m . d ia  2 x 20 m m  heigh t 1.4 mm  thick.

(b) P endulum  with bob
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12. Steel ball, 20 mm  dia, electroplated.

13. Spring B alance open type— 2 Nos.

graduated  in Gm s and N ewtons, in steps of lOgnis, capacity  500 gm s., Base-high 
density  po lye thy lene  white, 235 mm x 60 mm x 3.5 m m  thick w ith hooks, spring 
w ith Poin ter— spring  steel.

14 Action & reaction  S>T»?,ge.

(a) Syringe— polystrene transparent outside dia 31 m m  x 100 m m  long with double 
action p iston of low density polyethylene white and nozzle tapered 6 mm/4 mm.

(b) A lum inium  w ire—  18 Swg x 335 mm long.

(c) Sleeve— to fit in the nozzle. 4 mm outside dia x 415  mm long.

15. T ro lly— 2 No.

(a) C om pression  Spring

(b) rod w ith pulley , nylon thread

(c) bolt w ith flynu t and washers.

16. 30 mm  ruler cum  lever (M)

A nodised  A lum in ium  ru ler 29 mm x 300 mm x 1.5 m m  thick sm allest d iv ision—  
1 mm. g raduations printed black.

17. Pulley with fram e

18. W edge (pair)

19. M axw ell wheel

H igh density  po lye thy lene  120 mm dia x 45 mm width w ith nylon thread 360 mm 
long.

20. W eights w ith hoo k — 50 gm  each 

ia) A lum inium

(b) M ild Steel

(c) Lead

21. C a lo rim e te r:

(a) A lum inium  vesse l  outside dia 85 mm x .Nr nun heigh t 1.5 m m  thick.

(b) Empty container  of M S 'tin. '■heei. outside dia non inm  x 70 mm height without iid. 

Ic) Plastic triangu lar stand.

22. A lum inium  wire an d  po i n i e r  for  e x p a n d ,  n ->i -ohd.

23. D ecim etre cube vessel

Inside d im en sio n s  100 x K)u x |;!!; in n. v>.ni ih ic k n ess— 2 m m . T o p  open, 
polystyrene transparent, sunk :inu ..oh'U  i ;l. i on two sides. 9 num bered
• ities on one  -;ide ! ; --juji .<|i; ^  ■ 1 >■ ’vie
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24. B im etallic  strip

25. Rods w ith  ho lder fo r conduction  o f heat

26. H and operated  G enerato r set w ith :

(a) W ooden base

(W M agnet w ith  one source coil, 6V /25W

(c) T hree b rackets  for shafts

(d) D isk for ho ld ing  coil

(e) M ain  Shaft

(0  B ig Pulley— 1. Sm all Pulleyes— 2, S tepped Pulley— 1.

(g) G overnor w ith tw o w eights

(h) B icycle axle d ia  8 .84  mm  x 165 mm  long threaded on bo th  ends with tw o
pairs o f cup  and cone-nu t, with 18 steel balls o f 6 m m  dia (standard set for
one axle fitting).

(i) L eather belts— 2

(j) H andle

(k) T erm inals— 2

27. Panel for connections

(a) W ooden base  w ith term inals

(b) A m m eter 0.1 m illiam p D .C . graduated in 0 to 500 m. A and O— 1OV scales.

(c) M etal rec tifie r (bridge)

(d) T erm inals 8 Nos.

(e) A pair of red and black leads each 800 mm. long with probe at each end, standard.

28. C onnecting  W ires with c rocod ile  clips 50 m m  long (M .S. plated) at both ends.

(a) 500 m m  leng th— 4 Nos.

(b) 300 m m  leng th— 6 Nos.

29. D em onstration  A m m eter

(a) R ing m agnet o f barium  ferrite, poles on  periphery , ou tside  d ia 18 m m /hole 
dia, 6 .2  m m  x 6 mm  thick.

(b) Coil w ith fram e

(c) Rod and fram e assem bly

(d) Scale

(e) Pointer

30. E lectric m otor

Toy D.C M otor. 1.5 v.

31. (a) Fuses— 50 nos. (t>; M --i' l showm;;

heating effect o f e le c tr r  - I r:in-p;i!'.'m Co n t a i n e r  25 m m  dia x H! n u n
with lid a n d  term inals, it -! : . wnu.
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32. Set o f  four resistors (5  ohm s W  ohm s— 2 N os., 20  ohm s).

33. M agnetic Com pass

D ia 56  m m  ! 5  m m  height

Polyethylene case, polystyrene transparent top, paper dial, m agnetised indicator 
(m agnet steel) painted red and b lue at poles.

34 . Ferrite bar m agnet (pair)

12.5 m m  x  9 .5  m m  x 5 4  m m  lengthw ise m agnetized po les marked "N” & "S".

35. Electric B ell

(a) Base for electric bell

(b) Core for coil.

36. Ray streak apparatus

(a) C over w ith slits.

(b) Screw type torch bulb 6 .2  V x  0 .3  Am p with holder fitted with two terminals.

(c) Plane, concave, convex mirrors o f  A lum inium  Sheet.

(d) Double convex lens— Section  5 0  x  J 0  mm , height 15 mm . both faces ground, 
perspex.

(e) Plane C oncave lens, counter part o f the above double con vex  lens— 2 Nos.

(f) Graduated d isc, paper— 1 No.

(g) G lass Slab, 10 m m  x  3 0  mm x  50 m m, one face o f  30  m m  x 50  m m  ground, 
ed ges chamfered.

(h) Glass tringular prism, each side  and heigh t 25  mm, ed ges chamfered.

37. Colour D isk
Seven  colours o n  cardboard sheet h av in g  a ho llow  rivet at the centre.

38. E lectroscope— 2 Nos.

(a) A lum inium  disk— 2 Nos.

(b) Plastic lid d ia  8 5  m m  fitted with leaf assem bly 6 5  m m  long— 2 N os.

39. A lum inium  wire with insulated (therem ocole) handle

40 . Plastic Strips

(a) P o ly th y len e  lo w  d en isty  25  m m  x 3 mm th ick  x  24 0  m m  lo n g , edge  
cham fered.

(b) as above and half covered with w oollen cloth (quality o f  woollen cloth as at 43)

41 . Hook for suspension o f  plastics strips.

42 . Silk Cloth 2 00  mm x 20 0  mm.

43 . W oollen Cloth dark colour 20 0  mm x 2 00  mm.

44 . T hennocole  sheet, 30 0  x  20 0  x  25  thick.
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45. T oo thed  Disk

46. C halk  H older— 3 N os.

47  P ith /P lastic  ball, 12 m m  dia with 1 m m  hole

4 8  T ransparen t s tiff p la stic  lube outside cfia 20 m m , 2 m m  th ick  x 500 m m  long, with
rubber stoppers at bo th  ends.

49  T un ing  Fork

Steel S ection  6 x 3.4 m m , prongs 110 m m  long, frequency, 2 .50  Hz

50 S itar S tring

Steel w ire used  in stringed  instrum ents 24 SW G , length  one m etre, w ith  beads at 
bo th  ends.

51 Shaving  b lade, o rd inary

52. A lum in ium  T ray  cum  Solar Still

5.'. fa) D issec ting  M icroscope

(b) G lass S lides— 6 Nos.

5* Bed M icroscope

5:. L aboratory  T h erm o m ete r with case, G lass and red liquid 0 to  100°C , graduation 
IC, p lastic  case  hav ing  cotton, wool at both ends,

5f.. M ounting  needle— 2 Nos.
P lated steel need le  fixed in plastic handle  o f 6 mm  dia, overall len g th —-110 mm.

5 ‘ . Insect m ounting  board , m ade of corrugated  cardboard  sheet.

5 '. Petri dish

C oloured  H.D. P o lyethy lene Dia 115 mm x 30 mm  x 2.5 rnm th ick .

5 \  Ga»den T row el

Dia 25 m m  x 235 long 

M .S sheet, pain ted .

6). G raduated  sy ringe  with needle— 3ml.

P lastic— standard  

M. D eflagrating  spoon  with a rubber stopper

S traight M .S, W ire 2 mm  uia 165 mm. M .S. cun d ia 15 rnm rubber so tit
glass be llia r SI No. 125

< 2. Pair of tongs— one  pc.

MS plated 160 m m  standard 

•.3 Cork borer— M etallic , plated, for ^ m m .  dia. tubing. 

r4. Funnel.

T ransparen t/S em i - transpart-n;

Pl.'tsi; .-- '/>' m m  <..!' k m ,  ' :.i mm (I.a Ms.-*:; (nr.-,
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65. T est T ube Brush

M .S. plated, nylon  bristles, s ize  dia 35  x  20  m m , standard.

66. Spatula

with micro spoon H.D. Polyethylene, dark colour, over all s ize  5 x  10 x  120 mm.

67 . T est tube holder

(to hold test tubes upto 25  m m  dia)

M .S. plated w ith w ooden handle, overall length— 190 mm.

68. Pinch cock

(a) Screw type— 2 N os.

M .S . Plated, 2 5  m m  betw een bars, w ith hinged bottom  standard,

(b) Spring type—4  Nos.

55 mm , plated.

69 . P laslic tray

H .D . Polyethylene 250 mm x 225 mm x  50 mm deep, thickness 3mm.

70. Dropper,

L .D . Polyethylene, overall length, 100 mm.

71. Forceps 100 mm . long straight, pointed and plated.

72. Knife

with w ooden/plastic handle, hardened s le d  plated blade 100 mm x 1.5 mm rh>:'K

73. Scissors surgical 125 m m  o n e  prong h iun t, other pointed, standard.

74. Screw  driver

with p lastic/w ooden handle, ordinary, 100 mm long (thin quality) plated ar.f1 point 
hardened.

75. (a) B ottle opener w ith cork screw  & Screw  driver tip M .S. Plated, overa ll length
140 mm.

(b) Rubber stopper and screw.

76. W ash B ottle 150 ml.

L .D . Polyethlene with screw  cap. plastic tube and nozzle.

77. Copper w ire enam elled 2 4  sw g— 1 metre.

78. Iron N ails, 18 sw g. 25  mm— 50 gms.

79. Rubber bands (assorted size)— 20 Nos.

80. Filter.paper (fullscape s ize)— 2 Sheets.

81. P lasticine — 50 gm s.

82. W ax — 100 gm s.
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83. Paper clips

84. Off ice  Pins

—20 Nos.
— 20 Nos.

85. Rubber  balloons  assorted size — 15 Nos.

%€>. Co t ton  thread ■\ U S  gms) to\\

87. C and les

(15 m m  x 200 m m  approx  2 Nos.)

88. K it Box w ith pack ing  m ateria ls

(a) Sheet M etal box w ith  lock arm  cum  vern ier caliper and five  tray fram es.

(b) T o p  b ig  tray 540 m m  x 335 m m  x 100 mm  deep  C orrugated  sheet.

(c) M iddle b ig  tray 540  m m  x 335 mm  x 170 m m  deep C orrugated  board.

(d) M idd le  sm all tray (No. 1) 250 mm  x 225 mm  x 75 mm deep C orrugated
board , m idd le  sm all tray  (No. 2), 180 m m  x 180 m m  x 75 mm  corrugated  
board.

(e) B ottom  sm all tray, 200 m m  x  170 mm  x 125 mm  deep corrugated  sheet.

89. P ad lock  w ith keys, 35 m m.

90. P ack ing  m aterials

(a) P o lyethy lene bags 550  m m  x 100 m m  (for M etre Scale)

(b) P o lyethy lene bags 150 m m  x 150 mm  (for C lock Pendulum )

(c) P o lyethy lene bags 70 m m  x 40  mm (for ferrite  m agnet)

(d) Polyethy lene bags 100 m m  x 100 m m  (for m agnetic  com pass and o thers) —
10 Nos.

(e) Polyfab bag  330 m m  x 500 m m  with n ine pockets as per sam ple.

(f) T herm ocoie  sheet 300 m m  x 250 mm  x 50 mm.

(g) Paper cu tting , po ly e th y len e  sheet eic.

B. C h em ica ls  (Solid) in P lastic  L ab elled  C ontainers w ith L ids and Screw  C aps

91. S odium  H ydroxide 150 sm s

92. S odium  chloride  150 gm s

93. C o p p er su lphate  100 gms

94. C alcium  H ydrox ide 30 gms

95. C opper O xide 50 gms

96. C alcium  O xide 10 gms

97.  C a l c i u m  C a r b o n a t e  3 5 0  urns

98.  P o l a s M u m P e r m a n g a n a t e  ( K m N O ^  100 g m s

9 9 .  W a s h i n g  S o d a  K)!S uni:-.
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100. Sulphur 20  gm s

101. G lycerine 2 0  gm s

102. Alum , 100 gm s

103. Sugar 100 gm s

104. Hydrochloric Acid - 150 ml (container only)

105. SulphuriCvAcid 150 ml (container only)

106. Nitric Acid 150 ml {container only)

107. Zinc Pieces 150 gm s

108. Alum inium  strips 10 gm s (w ithout container)

109. M agnesium  Ribbon 20  g m s  (w ithout container)

n o . Copper turnings 2 5  gm s (w ithout container)

111. Iron Powder 2 5  gm s.

112. Napthalene Balls 50 gm s (in  polythene bag)

113. Litmus paper red & blue 2 booklets each (w ithout container)

114. Phenolphthalein 1 gm .

C . G lassw are  & O th ers

115. M easuring cylinder w ith detachable base 
High density polyethylene w hite-sem i­
transparent with 1 m l graduation

100 mi

116. Insect k illing bottles: g la ss 70  m m  
dia x  120 m m  long, ground neck w ith 
rubber stopper hold ing glass test tube 
without rim dia 10 x  8 0  m m  long.

117. Beaker 25 0  ml. C om ing/Borosil G lass

118. Beaker 150 ml. Polyethylene H.D.

1 !9 . Test tube w ith rim dia 15 x  125 mm 12 N os. Neutral glass, thick quality

120. Test tube w ith  rim dia  15 m m  x 150 mm  
Neutral g lass, thick quality. — 8'Nos.

121. Boiling test tubes d ia  25  m m  x 150 mm  
hard glass C om ing/Borosil. — 4 Nos.

122. Test tube stand— alum inium  sheet.

123. Round B ottom  Flask 50 0  m l. C om ing/B orosil.

124. Deleted.

125. G lass bell jar

(a) Outside dia 105 mm x  125 m m  height, 3 mm w all th ickness inside dia of 
neck— 20 m m  approx.

!iR 5 ''dC O O
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(h) R ubber s topper to fit the neck.

(c) 2 E lectrodes and p lastic  sleeves to partly cover the e lectrodes (W)

126. G lass Rod w ith  rubber tube at one end glass d ia 6 m m  x 150 m m  g round  edges, 
rubber tube 15 mm  long.

127. Glass tube 6  m m  ou tside  d ia  B ore dia— 5 mm.

N eutral glass

(a) 45°— 30x 4 0  m m  —  3 Nos.

(b) 90°— 3 0 x 4 0  m m  —  3 Nos.

(c) 120°— 30x40  m m  —  3 Nos.

(d) Je t— 50 m m  long —  3 Nos.

(e) S traigh t 140 m m  long —  3 Nos.

128. P lastic  R ubber tubing  (for 6 mm  glass tubes), du rab le  quality .

(a) R ubber tubing  1 m etre

(b) P lastic  tub ing  1 m etre

(c) P lastic  test tubes d ia 8 mm  x 75 m m . 2 Nos.

129. R ubber stoppers

for test tubes, bo iling  test tubes and round bottom  flask— 2 each 
(Sr. Nos. 119, 120, 121, 123).

130. K ip p 's  A pparatus Im provised  (To be supplied  assem bled)

(a) R eagen t bottle  (G lass w ide m outh 125 m l.)— 1 No.

(b) R ubber stopper to fit above— 1 No.

(c) T est tube with ho le— 15 m m  dia x 135 mm neutral glass, thick quality— 1 No.

(d) R ubber s topper for test tube— 1 No.

(e) B ent tube  po lye thy lene  6 mm dia.
9 0 °— 30x40  m m — 1 No.

(f) P lastic  tubing  durab le  quality  250 mm long to fit 6 mm  tube.

(g) P o lye thy lene  jet, 6 mm  dia x 50 mm long— 1 No durable qualit}

131. R eaction  tube (to be supplied  assem bled).

(a) H ard g lass tube w ith rim  having both ends open 25 mm dia x 1 30 mm ion^:--
1 No.

(b) R ubber s topper wtth 6 mm  hole ;o fit at open ends— 2. Nos.

(<:) (-lass tube Jia 6 rnm /3.5 mm bore x 60 m m  long (io fit in the hole ot rubber
s to p p e r)---2 Nos.

132. A pparatus for exhaled  and inhaled a ir (T^ be supplied  assem bled)

(a) 'T est  t ub e  dia  25  x ’ 50 m m  (Neut ra l  glass ,  t hi ck qualnv}-  N< v
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(b) R ubber s topper for above— 2 Nos.

(c)  C lam p (M S Painted)— 1 No.

(d) T ransparen t plastic L= tube (90°), ou tside  dia 6 x 150 x 20 m m — 2 Nos.

(e) T ransparen t plastic L -tube (90°), outside dia 6 x 50 x 40  m m  — 2 Nos.

(f) T ransparen t plastic  T = tube, ou tside  d ia 6 x 40 top x 50 m m  ht.— 2. Nos.

(g) Screw  (M 2.5 x 10) w ith nut & w asher, M .S.— 2 Nos.

(h) R ubber/P lastic  tube to fit T ub ings, 350 m m  — 1 No.

L ist o f  A ctiv ities Suggested

UNIT 1 M easurem ent

To m easure regu lar and irregular objects 

To m easure volum e 

To m easure tem perature  

To p repare  a pan balance 

To m easure  tim e

To g roup  objects

T o prepare m odels by p lasticine/clay  

T o test fo r hardness

T o show  that no tw o objects can occupy sam e space 

T o observe d ifferences in the w ays objects float 

T o  exam ine density  o f d ifferent m ateria ls 

To test for so lubility

Experim ents to show  that som e substances are m agnetics.

To separate  a m ixture

T o dem onstra te  d ifferen t m ethods of separa tion

D ecantation

L oading

Filtration

Sieving

W innow ing

D istillation

E vaporation

C rystallisa tion

UNIT 2 M ateria ls A rou nd Us

UN IT 3 Separation o f  Substances
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UNIT

UNIT —

U NIT

UNIT

UNIT —

S ublim ation  

C en trifugation  

C hrom atography  

Separation  by a m agnet 

C hanges A ro a d  Us 

T o  observe g row ing seedlings

T o  exam ine changes in the m ixture of su lphur and iron, filings 
on heating.

O bservation  of changes in wax due to heating and cooling 

O bservation  o f rusting 

M otion , F orce a n d  P ressure

O b se rv a tio n  o f a few  m oving  o b je c ts  and m easu rem en t of 
average speed

M easurem ent o f average speed o f a body in circular m otion

To prepare and calibrate  a spring balance

To observe effect o f the point of app lication  and m agnitude of 
force.

T o  com pare the force of friction on different objects using spring 
balance.

To observe the e ffect of force on ob jects o f different areas 

T o  m easure the tim e period o f a pendulam  

T o  observe effect of stream lining.

Sim ple  M achines

T o observe and use sim ple m achines

To construct a beam  balance to m ake the model of a screw

The U niverse

T o observe conste lla tions

T o  prepare a scale  m odel of the so lar system

T o observe the shadow  o f a stick

T o  observe the tim ings of sunrise and sunset

T o  observe a sundial

The L iving  W orld

T o observe a variety  of living objects and classify them  

To study the grow th  in living and non-liv ing  objecis.

Set up and m ain tenance of an aequarium .
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UNIT

UN IT —

UN IT —

UNIT —

UN IT —

UNIT —

To collect animals and p lants from  the locality , draw  and label 
each.

9 S tructure  an d  Function o f  P la n ts  an d  A nim als

To collect plants and study their preservation

To exam ine internal s tructures o f anim als

To exam ine external and in ternal structures o f an im als listing 
their functions.

To exam ine m odifications in p lan t parts and list their functions. 

To collect flowers and study o f po llen  grains.

To study vegetative p ropagation  in som e plants.

To identify and group d ifferen t p lan ts  and anim als.

10 F ood  an d  Health

To exam ine food items of m an and their m ajor g rouping 

T o list food habits in d ifferent anim als.

11 M an 's dependence on p la n ts  a n d  A nim als

T o study m an ’s dependence on  p lants and anim als.

T o stud ) food chain and b a lance  in nature 

T o dem onstrate soil erosion

To dem onstra te  p lan t’s role in p reven ting  the soil erosion

12 A daptab ility  o f  the E nvironm ent

To feel hot water

To study adaptation in d ifferen t p lants and anim als.

13 W ater

To collect w ater from various sources and exam ine  the residue.

To exam ine w ater-content in plants.

To taste w ater from differen t sources of d rink ing  water.

To study different processes o f purify ing  w ater (decantation, 
loading, filtration, distilla tion  etc.)

To test hardness in w ater from  d iffe ren t sources.

To study w ater as a solvent.

14 E nergy

To exam ine different sources of energy.

To experim ent to understand that light is a form  o f energy.

To study the conversion of energy.

To siudv heat energy.

W ' I  „ '
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UNIT —

UN IT —

UNIT —

UNIT

T o exam ine the re la tionsh ip  o f energy w ith the m ovem ent 

To observe conserva tion  o f energies 

T o show  that m oving w ater has energy.

15 M orion, M ass & F riction  

E xperim ent to dem onstra te  'in er tia '

To study m ass

To find out the force of s lid ing  and rolling friction 

To exam ine ball and ro ller bearings 

T o  study action and reaction 

T o  determ ine re la tive  density  o f  kerosene.

16 P ressure  a n d  B uoyancy

To dem onstra te  thrust and pressure

To dem onstra te  that w ater tends to rem ain at the sam e level 

To dem onstra te  that w ater exerts lateral pressure 

To study the  p ressure  o f w ater at d ifferen t heights 

T o  dem onstra te  that w ater exerts equal pressure on all sides 

T o  explain  the princip le  o f a hydraulic  press 

T o  dem onstra te  the m ethod o f m easuring  buoyan t force 

T o determ ine re la tive  density .

17 H eat a n d  its E ffects

T o dem onstra te  conversion  o f m echanical energy into heat

T o dem onstra te  that quantity  o f heat required  to heal a substance 
is proportional to the rise in tem perature.

T o  s tu d y  the  e ffec t o f h ea tin g  on  n a p h th a le in  and to  p lo t 
tem perature— tim e graph.

To study the effect o f heating  tw o substances o f sam e m ass to 
sam e range o f tem perature.

To determ ine the m elting  point of ghee

To determ ine the bo iling  poin t of w ater

To show- the therm al expansion  of solids

To show the expansion  of a liquid

To shov* the expansion  o f a gas.

1K Transfer o f  H eat

To dem onstra te  the conduction  of heat through a solid

To dem onstra te  the convection  of heat in liquid
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UNIT —

UN IT —

UN IT —

U N IT —

UNIT —

To dem onstrate the convection  of heat in gas 

To show that water and glass are bad con d u cto r o f heat 

To study some radiations.

19 Ligh t and  Optical Instrum ents

To perform experim ents w ith light

To study reflection of light on d iffrent surfaces

To study the focal length o f a convex  lens and a concave  mirror

To study image form ation by a convex lens and a concave mirror

To study refrection through g lass slab and prism

To make a model of hum an eye

T o  prepare a model of a pin hole  cam era

20 Vibrating Bodies an d  S ou n d  

To study vibration

To study the passage of sound th rough  w ater

To study the propagation o f sound  th rough solids

To study the high and low sound

To study resonance

To observe reflection o f sound

To show that sound m ay be absorbed.

21 Effects o f  Electricity

To study the parts of an e lectric  cable

To study electrical c ircuits conducto rs  and insu lato rs

To study the heating, effects o f e lectric  cu rren t

To observe the effect of e lectric  curren t on a m agnetic  cam pass

To study A.C. and D.C.

22 Electric Charges at Rest

To find the presence of e lectrical charges in a com b

To observe the repulsion in and e lectrically  charged  balloon

To dem onstrate that there are tw o kinds o f charges like charges 
repel and unlike charges attract

To study the charging m echanism  o f sim ple  e lectroscope  

To test for charges in conductors  and insulators

23 M egnetism

To test for m agnetism
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UNIT —

UN IT —

UNIT —

UNIT —

UNIT —

To identify  m agnetic  north and south

To dem onstra te  that like poles repel and un like  poles a ttracts

T o  d e m o n stra te  th e  use o f m ag n e tic  co m p ass  to d e te rm in e  
direction.

T o  m agnetise  and  dem agnetise  a p iece o f iron.

Use m agnetise  need le  o r razo r b lade  to locate north  and sou th  

To observe the effect o f d istance  on  m agnetic  force.

24 N ature  a n d  C om position  o f  S u b sta n ces- /

T o  show  th e  d ifference o f in te rm o lecu lar space in a gas and in a 
liquid.

T o  study e lastic ity  o f som e m ateria ls 

T o study p lasticity  o f som e substances 

T o show  decom position  o f co p p er carbonate  

T o  show  the e lectro lysis  o f w ater 

T o  dem onstra te  som e chem ical reactions 

T o  dem onstra te  som e com bination  reactions.

25 N ature &  C om position  o f  S u b sta n ces-II

T o dem onstra te  the  add ition  o f m asses in a chem ical reaction  

T o  dem onstra te  conserva tion  o f m ass during  m ixing 

To de term ine  the com position  o f a com pound.

26 A ir  a n d  O xygen

To show  that 1/5 of air is oxygen

To observe  the effect o f b low ing  exhaled  air into lim e w ater 

T o  observe that oxygen  is re leased  by green  aquatic plants 

To p repare  oxygen  and study its properties.

27 W ater

To study w ater-content in som e substances 

To study the so lub ility  o f liquids and gases in w ater 

To p repare  hydrogen gas and study som e o f its properties 

To prepare  a satu rated  so lu tion  of sugar, salt and alum 

To study som e ox ida tion  and reduction  processes.

28 Acids, B ases & Salts

T o  d e m o n s t r a t e  s o m e  p ro p e r t i e s  o f  Su lp h u r ic .  Nitr ic  and
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U N IT  —

U N IT —

U N IT —

UN IT —

UNIT -

H ydrochloric acid 

To test for acidity

To dem onstrate som e p roperties  o f bases 

To dem onstrate neutra lization  

To dem onstrate the p rep a ra tio n  o f soap .

29 Preservation o f  Self-1

To observe how food ge ts  spo iled  and study som e causative 
organism s

To list the com m on parasites p resen t in a locality  

To study the food-chain in a pond

To study respiration in germ ina ting  seeds and to  test for carbon 
dioxide evolved in this process.

To exam ine the heart beat of a frog

To observe the veins o f the  low er arm

To determ ine the pulse  rate

To observe the vascular bundles in the transverse  section  of stem  

To observe the feeding activ ity  o f ants.

30 Preservation o f  S e lf’l l

To observe locom otion and m ovem en ts in som e anim als 

To observe m ovem ents in plants.

31 Population

To list different types o f  hab ita ts  in the su rrond ings

To list characteristics o f habitats like those o f river, school garden
etc.

To draw an outline map o f a locality  show ing  d ifferen t habitats

To study the organism  and their hab its  in the locality .

32 Pollution

To observe the effect of w ashing soda on  fish

To observe the ingredients o f sm oke

To list the sources of noise  in the env ironm en t

To list various en \ ironm ental changes du ring  various seasons 
and list the advantap^s and d isadvan tages of these  changes.

To list the com m on po llu tan ts in the sorroundings.

33 Ligh t

\ o obset ' . t  the ef fec t  of tem peratu re  on the co lou r o f a body
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UNIT 34

UNIT — 35

UNIT

UNIT

36

37

UNIT

UNIT

38

39

T o observe that light alone is necessary to m ake ob jec ts  v is ib le

T o  observe reflection  o f sun ligh t

T o  verify  that light travels in a s tra igh t line

T o  study form ation  o f um bra and penum bra

T o  observe the  reflection  o f light from a m irro r and find  th e
rela tionsh ip  betw een  the angles o f incidence and  re flec tio n .

T o  study the passage o f ligh t th rough a g lass slab  and c o m p a re  
the angles o f incidence and refraction.

L ig h t & C olour

T o observe absorp tion  o f light by d ifferen t co loured  sh ee ts

T o  sp lit sun ligh t into com ponen t colours

T o  m ake N ew to n ’s d isc and to study m ixing  o f co lours

T o  study the effect of m oving objects on ou r eye  (P ercep tion  o f
eye.)

T o  observe parallax  betw een tw o objects (fingers).

M ore a b o u t E lectricity

T o study the flow  o f w ater from  higher to low er level.

To study the  parallel and series com bination  o f cells 

T o  study resistances in series

T o  study the factors on  w hich the resistance o f w ires d epend . 

T o  dem onstra te  m agnetic  effects o f electric  current.

E lec tr ica l E nergy

T o observe the w orking o f a fuse  wire 

To observe a fuse socket and g rip  (kit-kat)

To study the generation  o f electricity  in dynam o.

E lec tr ica l M agnetism  

To m ake an electrom agnet 

To dem onstra te  the w orking  o f  an electric  bell 

To show  a sim ple transform er

T o  dem onstra te  the w orking  o f a sim ple  m odel of an e lectron ic  
m otor.

S tructure  o f  A tom

T o  prepare  simple  m ode ls  of  atoms of he l ium, oxygen  and 
sulphur.

To draw models  of nitrogen, magnesium and chlorine atoms. 

M uclcar E nergy

To prcp.nc chart of b low ing  chain react ions

To prepare a char! showing some com m on  uses  of radioactive
isotopes using illustrations, newspapers  and magazine cuttings.
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U N IT —

UNIT

UNIT —  

UNIT —

UNIT —

UNIT —  

UNIT —

U N I T  ...-

UNIT -

40 Carbon in N ature

To produce carbon and carbon dioxide by burning some materials 

To observe different forms of  carbon

To study the electrical conduct iv ity  of different  forms ol carbon.

To demonstrate com bust ion

To study conditions for burning

To observe different types of  combust ions

To demonst ra te  d if ferent parts  of a flame and their heat ing
effects.

41 Compounds o f  C arbon

To demonstrate  prepara tion and propert ies  or carbon dioxide

To test for carbonate  and bicarbonate

To demonstrate  dist illation of  crude oil

To study the presence of carbohydra tes  in food items

To test for fats in som e  com m on substances

To test for proteins in some c om m on substances.

42 O utliving World

To observe de tailed structures  of some micro-organisms

43 Cells Tissues

To observe the growth  in some plants 

To examine some plants &. animal tissues.

44 Reproduction

To demonstrate  the  reproductive  parts of the animals  

To >how reproductive parts of plants.

45 Growth and  D evelopm ent  

Germination of  seeds.

46 H eredity Sc Variation

To observe survival  o f  plants

To stud> the varia tion in human beings.

47 Organic E volution

To study different ev idences  in suppor t of organic  evolution.

48 M aterials-!

To stud) p h y s ca l  propert ies  of some metals 

To studv the use of som e  metals

To observe the phenom enon  of corrosion and its prevention 

To observ e the oxida t ion  process
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UNIT —

UNIT —

UNIT —

J N I T  —

UNIT —

UNIT —

U N I T —

49 M ateria ls-II

To demonstra te  the physical propert ies  of some mate ria ls  by 
their burn ing odours.

50 A gricu ltu re  p ractices  & im plem ents

To observe the effect of depth  on seed germination

To collect and study some crop plants  and weeds 

To collect  and examine soils from different places.

51 O ur Crops

To select heal thy seeds

To observe some com m on crops and classify them into di fferen t 
groups based on their use and seasons.

To observe the stages of growth of som e  forms of  com m on crops. 

To observe the nodules in som e  legumes.

52 Im provem ent o f  C rop P roduction

To exam ine some samples of soil

To study the various componen ts  of  soil

To study the water holding capacity  of different soils

To test the  acidity and alkalini ty of soils

To demonst ra te  the process of  emascula tion

Te  collect and study different types of fertilizers used in the 
locality.

53 U seful P lants an d  A nim als

To test for adulterat ion of honey with sugar or gur 

To separate  larva and unhatched eggs of silk worm 

To test the quality of an egg

To study the medicinal plants and plants which provide food.

54 A nim a l H usbandry

To test the amount of water in milk 

To observe  different tvpes of fibrev

55 Conserv a tion o f  N a tura l Resources  

To study the soil erosion

To examine sample^ of waier from different s.>urces
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A N N EX . I

L IS T  OF BOOKS ON SCIENCE RECO M M END ED  FOR SCHOOL
LIBRARIES

li is envisaged that school libraries in Secondary /H igher  Secondary schools  should  
have  at least 500 books on science related subjects  for  the  use of students  and teachers. An 
lUuViiai'wc of MicVi hooks ib given Stale  Governments/Directorate  of School
Education  may purchase  bonks  out of this list and some other books considered suitable 
by them. School libraries should have some books cover ing  the fo llowing subjects:—

(1) One science based encyclopaedia.

(2) Ocean and Ocean life.

(3) Deserts and Desert life.

(4) Himalayan  environment; plant & animal life.

(5) 4-5 sets of science t e x tb o o k s  of all classes  (for teachers and poor
students).

It would be desirable that at least ha lf  of  the  books procured should  be  in the
language  which is the medium of instruction in the  State /UT concerned.

Title o f  the Book A u th o r/P u b lish er

1. Tell me Why L eokum  Arkady
L ondon  : Hamlyn 1976

2. Lots More Tell Me Why L eokum  Arkady
London  : Odham s 
Books,  1972.

3. More Tell Me Why L eokum  Arkady
London  : Odham s 
Books,  1974.

4. The Children s Book of Question Answers  Addis ion  Authomy (Ed)
London  : 9 Warwick 
Court  WCI, 1977

5. Discovering Nature  M acdona ld
educational Ltd.,
London,  1977

6. Frontiers of Technology,  1983 Marshall  Cavendish
Books Ltd., 58, Old 
C om pton  Street, London 
W iV  5 PA.

7. Basic Science Marshal Cavendish

8. Family Encyclopaedia  of Scien.c* M arshal Cavendish
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9. Jun ior  Science Encylopaedia

10. T im e-L ife  International

— Anim al Behaviour 

- —Evolution 

— T h e  Earth 

— T h e  M amm als  

— Fishes 

— T he  Birds 

— T he  Deserts 

— T he  Sea 

— T he  Reptile  

— T he  Earlyman

11. Popula r Science

12. Founders  of Sciences in Ancient India

13. Sc ience and Indian Culture

14. Sc ience and Man

15. Sc icnce and Scientific Method

16. Science and Scientists  in India

\1 . Sc ience and the Conquest of  Hunger

18. Studies  in the  history of science in
India Vol. I & II.

19. Experiments  are furi

20. W onders  of the Sky

21. Rocks and Minerals

22. Sc ience Learning through Enquiry .

Pustak Mahal,  D e lh i

(Nederland) N.V. 
(Ten volumes).

(Ten volumes)

Satya Prakash Saraswati  
Govindram Hasanand.

J.B.S. Haldane,  N ew  Age 
Publishers.

Ed. A.K. Jalaluddin ,
U. Malik. NCERT

P.J. Dubash et a!.
Himalaya  Pub.

N.K. Jain, Indian Book 
Gallery.

M.S. Swaminathan.  
Concept.

Editorial Enterpriser  (N.D.)

RG. Lagu. Oxford

G.R. Narayanan Rao,
IBM Prakashan

K.S Nisar Ahmed,
IBM Prakashan.

Yikram Sarabhai 
CornmunityScience Cenlre.
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23. Jeevan aur Vigyan (Hindi) N C E R T

24. O ur Tree Neighbours N C E R T

25. V igyan aur M anushya (Hindi)

26. M eghnad Saha Ka Jeevan aur Karya (H indi)

27. Foundation  of Physics H .O. Josh i,
D eshm ukh  Prakashan

28. Indian W ildlife A PA  Productions Ltd..
B om bay.

29. T he state of India 's environment. C entre  for Science and
E nvironm ent.

30. T he  book of Indian reptiles B om bay Natural History
Society.

31. Insects M .S. M ani, NBT.

32. C om m on Trees H. Santapar, NBT

33. C h ild ren 's  library of Knowledge. Pustak  M ahal

34. C om puters for Children K.S. G algo tia

35 W atching Birds (Hindi. English) Jam al Ara

36. T he Cat Family (Hindi ,  Engl ish)  M .D. C halurvedi.

37. Inventions that changed the World M ir N ajabat Ali
(Hindi, English) (In two parts).

38. T he W orld of Trees (English) R uskin  B ond

39. W h o ’s W ho at the Zoo K am ala Nair

40. O ur Useful Plants K .S. Sekharan

41. The Sum m er Tree Contest R adha K ham badkone
(Hindi, English)

42. A dventures of a W ildlife Warden R.C . D avidar
(Hindi, English).

43. W ild W oodnotes ( English, Hindi) P.J. Roy

44. The R ainbow  (Hindi, English) U sha Joshi

45. Pollution (Hindi. English) N. Seshagiri

46. Bullock Carts and Satellites. M onisha Bobb
(Hindi, English)

47. The Story of Blood R escha <&. Y atish Agarwal.
(Hindi  Engl i sh)
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48. F low ers and I 
(H indi, English)

49. A Journey  through  the U niverse 
(English)

50. T he Snakes A round Us 
(H indi, English)

51 O ur B ody— A W onderfu l M achine
(Hindi, English)

52. W ater

53 O ur T ree

54 A V ice in the Jung le  
(H indi, English)

55 Anim al W orld (H indi, English)

56 51 M ahan A biskar (H indi)

57. V ishw a— Prasidh K hojen
(Hindi)

58 T hink Series (Vol- 1-4)
(English)

59. 101 Science G am es 
(Hindi, English)

60. 101 Science E xperim ents 
(H indi, English)

6 1. O-level Physics P u p ils ’ guide ; 
A stronom y.

62. T he invasion  on the M oon

63 N atrue o f the U niverse

64. Our U niverse

65. Y our Book of A stronom y

66. Space Flights

67. The Science of Biology

M onoram a Jafa 

By Jayan t N arliker.

Zia and R om  W h ita k e r . 

Ram esh B ijlani 

Ram a

Parnab and S un ita  
C hakkravarti.

Jagd ish  Joshi

A urob indo  K undu.

Pustak M aha!

-do-

-do-

-do-

-do-

Rogers. E.M . N uffield . 
L ongm an Penguin

Ryan P.. Penguin .

H oyle F., New York,
Merper &. R ow  Publications.

P.L. B hatnagar, N CER T. 
New D elhi.

P. M oore, Faber Faber 
Ltd., London.

M .L. R ajan , NCERT.
Nc". D elhi.

P B W e i // ,
M cGryw Hill Inc.,
New York.
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68 .  The Science of Zoology

6 9  F oundations  of Physics

70 M echan ics

71. P hysics ; Foundations and Frontiers

72. P hysics for Everyone,
M oscow

73. An in troduction  to M olecular 
K inetic  Theory

74. P hysics for Entertainm ent

75. Fun w ith M echanics

76. Inside the Atom

77. E xplain ing  the Atom

78. The d iscovery  of the Electron

79. A tom ic Physics

80. Physics and Experim ental 
Science

81. U nderstand ing  Science

82. Source Book for Science Teaching

83. Electricity and Modern Physics

84. Physics for Life Science Students

85. A t ex t hoo k  o n  Heal th  Educa t i on  
for  S e c o n d a r y  School .

P.B. W eizz,
M cG raw  Hill Inc.,
New' York.

L ehrm an and Swart 
(H olt R inehart).

J P Den Hartog,
(D over Publications Inc.
New York).

G. G am ow  and C leveland, 
Prentice  Hall o f India
Pvt. Ltd., New Delhi.

L. Landon and K itaigrodsky 
M ir Publishers, M oscow

J.H . H ildebrand,
R einhold  Publish ing Co.
New York.

Perelm an, Y a.t 
M ir Publishers.

H arbarat M ckey,
O xford  U niversity  Press.

I. A sim ov, Ableard Schuman.

S. H echt, V iking.

D.L. A nderson, Van 
M ostrand.

Dull, M et C alfe and —  
W illiam s Holt, R incharrt, and 
W inston.

W hite and W hile, Van 
M orstana.

S am pson Low M ortston  and 
Co. Ltd., 2, Fortm an 
Street, London.

U N ESC O .

B eanat. G .A .C .,
Edw ard A rnold Ltd., 1965.

Hons Brewer (Prentice Hall)

Frank Bros., D elhi under the 
authority  of KVS, New Delhi.
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86.

87.

88 .

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100. 

101.

102

D ietary A llow ances R ocom m ended  
to D ifferent A ge G roups, Sexes and 
Professionals.

T each ing  G uide for N utrition 
Education  in Prim ary Schools.

Physics R esou rce  M aterials, 
V olum e 1 and II for 
Secondary School T eachers

T rea tise  on Heat.

T extbook o f Physics.

A tex tbook  o f H eat 
(Pari II).

A lbert E instein.

Optics.

N uffield  Physics, Q uestion 
B ook I to V.

NAS Physics. S tudents 
B ook U nit 1 to  7.

NAS Physics : T eachers '
G uide U nit 1 to 7.

NAS Physics S tudent B ook and 
T each ers ’ G uide Unit 8 to 10.

N uffield , Physics, T e a c h er’ 
G uide (B ook I to V).

N uffield , Physics,
"G uide to E x p erim en ts”
(Book I to V).

IC M R, New Delhi.

N C ER T, New D elhi. 

RCE, M ysore.

M.N. Saha and B.N. Srivastava, 
The Indian Press Ltd.. 
A llahabad.

J.B. Rajan, S. C hand and C o., 
Delhi.

N.S. Allen and R.S. M axw ell, 
M acm illan  & Co. Ltd.,
New York.

L eopold  Infeld C harles 
Scribery & Sons,
N ew Y ork, 1950.

Jenk ins and W hite.

L ongm ans/Penguin  B ooks.

Penguin Books.

Penguin  Books.

Penguin  Books.

L ongm ans/Penguin  Books. 

L ongm ans/Penguin  Books.

N C E R T  P U B L IC A T IO N S

Environm ental S tud ies for C lass III 
Part II (G en. Sc ).

Paryavaran  A dhyayan  for C lass III.
Bhag II (S am anya V igyan).

E nv ironm ental S tudies for C lass IV 
Part II (Gen. Sc.)
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103. Paryavaran  A dhyayan for Class IV,
B hag  II (Sam anya Vigyan).

104. L earn ing  Science Through Environm ent. 
Part III for C lass V.

105. Paryavaran  Se V igyan Seekhna,
B hag-lU  for C'tass V.

106. L earn ing  Science Part-I, II & III.

107. A ao V igyan Seekhain, Bhae-I,
II and III.

108. Physics Part I and Part II for Classes IX, X

109. B hau tik  Bhag-I and Bhag II 
for C lasses IX, X.

110. B hautik  V igyan B hag-I & Bhag II 
for C lasses XI, XII.

111. Physics for classes XI-XII.

112. PSSC  Physics T eachers ' Resource 
B ook and G uide Part I to IV.

113. Sam anya V igyan Vol. I, II and III.

114. E nvironm ental S tudies Part-II 
T each ers ’ G uide for class II!.
IV and V.

115. Teachers G uide Learning Science.
Part I. II & III.

116. T he  R om ance o f Tansport.

117. Everest— W here the snow never melts.

118. Story o f G lass.

119. Physics is Fun B ook I to IV.

120. Physics through Experim ents.

121. Physics E xperim ents and Projects.

122. Practical Physics for Pre-Uni\er>ity 
and P re-Engineering Studies.

J im Ja rd in e , H einem ann 
E ducationa l B ooks Ltd.

B. Saraf and D.P. Khandelwal, 
V ikas P ub lish ing  H ouse 
P rivate  L im ited .

W -B o iton , Pergam m on 
Press.
U.S. K ushw aha and S.S. Datta, 
Pun jab  U niversity , 
C hand igarh .



123.

124

125

126.

127.

128,

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

Enjoy Physics.

How Tim e is m easured 

E lem entary Physics

W heel of T im er

U nderstanding  Physics 
Vol. I to HI.

M odern T echnical Physics. 

Introduction  to Physics & C hem istry 

Physics A D iscovery A pproach. 

G eneral Physics and Sound.

The E volu tion  o f Physics.

Physics for the M odem  M ind.

Physics : A m odem  approach

A C ontem porary  View o f E lem entary 
Physics.

New Perspectives in Physics.

Physical Science. M an 's  C onquest 
of M atter and Space.

Physics.

The Physical Science.

3 6

Dr. V inay B. K a m b ie  
V ikram  Sarabhai C o m m u n ity  
C entre.

Peter H ood (O xford  
U niversity  Press, L o n d o n ).

A .F. A bbott. & M . N e lk o n , 
W illiam  H einem ann  L td . 
London.
Harry Z arehy (T hom as 
Y. C row ell C o., N ew  Y ork ).

Isacc A sim ov (G eorge  A llen  
& U nw in L td ., L ondon .)

A rthur B eiser (M e. G raw -H ill 
B ook Inc., N ew  Y ork).

A rthur B eiser (M e. G raw -H ill 
B ook C o., N ew  Y ork).

Steve A dw ards (John  W iliey  
& Sons Inc., N ew  Y ork).

D .H. F ender (T he E ng lish  
U niversity  P ress L td ., 
L ondon).

A lbert E in ste in  & L eopo ld  
Infeld (U niversity  Press, 
C am bridge).

W alter R. Fuchs
(M ac M illan Co., N ew  York).

L. Paul E llio tte  W illiam
F. W ilcor (The M acm illan Co., 
N ew Y ork )

B orow itz  & B om stein .
M e G raw  H ill B ook  Co.,
N ew York.

Louis De B rog lie , O liver & 
B oyd, L ondon.

O dham s Press L td., London.

W. B alton , T hom as Nelson 
& Sons L td., London.

C aple, G etch il & K edesch, 
P rin tice  H all Inc,
New York.
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142.

144.

145 .

146.

147.

148.

149.

150.

151.

152

15 .1

140. A Journey  Thio.K/h ' ' j' .u ■ and 
ihe Atom.

G e n e r a l  P h v s u

Projects in Ph> k 

D i.->co\ering Vn\ m>. v

P r o m  G a l i l e o  to the Nuc l e a r  '’U ’,e.

Mastering Physics.

Physics with  Chemistr \ .

The Law o f  Nature.

Dynamic Physics.

Vibrations, Waves  and Di i h je t  ion. 

Physics : Its Marvels  and M> stories 

Chemistry in Action.

Using C hem istry.

Chem istry : Principle ;in j •Jn 'pert e*

S. T. Butler. The Macmiiian 
Co.. New York.

Blackwood,  Kelly & Bell. 
Johns Wilev anil Sons. Inc.. 
New York, London.

N.D.N. Belham, B.T. 
Balstord  Lid , London. 
Harold P knauss ,  
addison-Weslev Press. Inc. 
Cam bridge  42 MASS.

Harvey Brace Lemon 
The  L’niversity of Chicago 
Press.

H.J.P. Kieghley & Others. 
T he  Macmil lan Press Ltd.. 
London.

J.V. Partch &. O.J. Simpson 
Edward  Arnold (Publishers) 
Ltd., London.

R. E. Peierls. Char tles  
Scribner 's  Sons, New York.

Ernest O. Bower and 
Edward . P. Robinson Rant! 
Me. Nally & Co.,
New York.

H.J.J. Braddick,  Me. Graw 
Hill Publicat ions Co., Ltd. 
London.

Dr. Daniel & Rosin. 
W hitman Publishing Co.. 
Wisconsin .

G.M. Rawlines, A.H.
Struble and C.W. Gatewood 
(D.C. Health  and Company,  
Boston) .

Oscar E. Lanford 
(Me. Graw-Hill  Book 
Co., Inc.. New York).

Michell J. Sienro and Robert 
A. Plance
(Me. Graw-Hill  Book Co.. 
New York).
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154.

155.

1.56.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166. 

167.

C ontem porary  O rganic Chem istry. 

C hem istry— A M odern Introduction

C hem istry , M an  and E nvironm ental 
C hange— An Integrated Approach.

An In troduction  to C hem ical 
T herm odynam ics

M odern  Chem istry.

T herm odynam ics.

G eneral Chem istry.

C hem istry— Structure and reaction.

T herm odynam ics.

T he C hem istry o f M atter.

Inorganic C hem istry an Interm ediate Text. 

K inetics of Inorganic R eactions.

B asic Physical and Inorganic Chem istry.

A T ext-book  o f Inorganic Chem istry.

A ndrew  L. T ernay, J R.
(W .B. Saunders C o .),
London.

Frank B rescia, S tan ley  
M ehlm an F.C. P e lleg rill an d  
S tem bler (W .B. S aunders  
Co., Philadelphia) L ondon .

J C alv in  G iddings 
(C anfield Press,
San F ranscisco, N ew  Y ork.

R.P. Rastogi and R .R . M ishra  
(V ikas Pub lish ing  H ouse 

Pvt. Ltd.) New D elhi.

M etcalfe W illiam s and C astra  
(H oltine : chart W inston).

Sam uel G lasstone 
(Van N ostrand R einhold)
East W est Press.

W .E. M iller and Joseph  A. 
B abor (Scientific B ook 
A gency) 22, Raja W oodm unt 
Street, Calcutta.

M ilton K. Snydre Holt, 
R inehart and W inston,
(Inc.) New York.

K enneth  S. P itzer and Leo 
B rew er (Me G raw -H ill B ook 
C om pany).

Janes B. Pierce 
(H oughton M ifflin  Co.) 
Boston.

C. W. W ood & A.K. H oliday 
(B utter W orths) London.

A.G. Sykes (Pergamon 
Press) Oxford.

G.D. Parkes & J.M . H arrison 
(L ongm ans).

J.R . Partington 
(M acm illan  & Co. Ltd.). 
London.
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K now ledge.
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H isto ry  of C hem istry— Ancicnt 
and  M edieval India.
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Praram bhik  Rasay.iri Part  1 isi
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186. Prisht Rasayan,

187. Bhoutik Rasayan.

Ih6.  Rasayan V igyan  Part \ Sl Z.

189. Chemistry Test  Items Part-I.

190. Chemistry I & II 
(For classes XI-XII).

191. Keys  to Chemis try  Book I & Book 2.

192. Keys to Chemis try  Book I & Book 2
T e a c h e r ’ guide.

193. New Calcula tions  in Chemistry 
Student Problems at 16 +.

194. M odern  Chemis try  Scries.
Inorganic Chemis try  Through 
Experiment.

195. Chemistry in T o d a y ’s World.

196. Modern Chemistr}' Scries Organic 
Chemistry Through  Experiment.

197. The Language  of Life.

198. Heredity.

199. The  Meiotic M echanism

?.()!■ Somatic  Cell Division (Mitosis).

Vijendra R am krishna  Shastri. 
M adhya  Pradesh  Gran th  
Academy, B hopal .
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S. Chand and Co.  Delhi.
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Mills & Bonn,  London, 1980.

D. Ainlev. J.N. Lazonby 
A.J. M asson (Bell & Hyman 
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D.J. W addington,
H.S. Finlay (Bell & Hyman, 
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Beadle G. and M. Beadle. 
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Eng lew ood  Cliffis, N.J.. 
Prantice Hall. 1964.

John. B. and K.R. L 
Oxford  Biology Re
65, Boulder.  Colo 
P.O. Box. 3406,  iV/._

Juhn, R. and K.R. Lewis. 
Oxford  Biology Reader, 
i o n d o n  : Oxford I 'niversin
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204  K n o w  Y our Genes.

205. G e n e tic s  of M an.

206. T h e  D oub le  H elix.

207. E m b ro y o s  and H ow  they D evelop.

208. A n im al G row th and D evelopm ent.

209. U nderstan d in g  Evolution.

210. F ossil M an.

211. E arly  M an.

212. Heredity, Evolu tion  and  Society.

213. A nim al D iversity .

214. T h e  C ontro l o f W ater B a l a n c e  by 
the  K idney

215. Ecology.

2 )6 . Grow th.
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217. W orlds w ith in  W orlds, an 
In troduction  to B iology.

218. R eadings from  Scientific.

219. M an Eaters o f K um aon.

220. T he W ild L ife o f India.

221. A bout Flying.

222. A kash D arshan A tlas.

223. M eghnad Saha.

224. T he Body.

Em m ei, T .C . H a rco u rt 
B ruce Jo v a n o v itch  Inc.
1977,

A m erican , S an  F ranc isco , 
Freem an, 1974.
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Books, N ew  Y ork , 1971.
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A N N E X . I l l

L IS T  O F  IT E M S  R E Q U IR E D  FO R  R E S O U R C E  C E N T R E S

(Resource Centre w hich already possess som e o f  these item s may use the fund for other
item s required for classroom  teaching by the teachers).

1. Colour T elevision .

2. V ideo Cassette Player.

3. Radio w ith powerful shortwave reception.

4. Tape-recorders.

5. V ideo C assettes educational.

6. Over-head projector w ith transparencies.

7. M icrocomputer.

8. Indigenous software.

v. M icrotom e-Rotary type.

10. Paraffin Bath— 40 C to 100 C.

11. Incubator— B acteriological— 10 C to 4 0  C.

12. Incubator—  Hatching— 25 C to 4 0  C.

13. Hot Plate.

14, Refrigerator.

15. LPG. Gas C ylinder with gas.

16. Barometer.

17. Thermometer— various ranges and types.

18. Centrifuge— Electrical— 12 ml & 50 ml. tubes.

19. Ph. meter.

20. Single pan balance— electrical.

21. Car Battery.

22. Torch tight batteries— assorted size.

23. Stereoscopic Binocular Compound Microscope with measuring appliances (1200 x  mag.)

24. Stereoscopic D issecting Binocular M icroscope (20 x  100).

25. T elescope— 3 dia.

26. Autom atic 35 mm slide projector.

27. M agnets— assorted.

28. Galvanometer.

29. Lenses— assorted.

30. G lass wares as required in Science Lab. o f Higher Secondary level.
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31. C hem icals as required in Science Lab. for H igher Secondary level.

32. G lass distilla tion  apparatus.

33. A ssorted item s rquired for Science teaching in Sr. Secondary  level.

34. N C ER T K it for C lasses upto VIII.

35. H and tool kit developed by NCERT.
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A N N EX .— IV

T R A IN IN G  OF SC IEN C E  TEA C H ER S A ND D E V E L O P M E N T  O F IN STR U C ­
TIO N A L  PACK AG ES— FIN A N C IA L  IM P L IC A T IO N .

I. W orkshop fo r  briefing  the State-level officials. 64  P artic ipan ts— 2  fr o m  each S ta te— 3  
days duration.

Rs.

(i) TA  @ Rs. 1000/- per head 64 ,000.00

(ii) DA @ Rs. 50/- per head per day (64x50x3) 9,600.00

(iii) Books & other materials @ Rs. 5 0 / - per head (64x50) 3,200.00

(iv) Cont ingencies 1,000.00

77,800.00

O rientation Program m es fo r  Key Persons

50 Participants— 3 days duration Resource Persons— 4 
(2 local and 2 external).

(i) T.A. to 2 external participants @ Rs. 500/- per head 1,000.00

(ii) D.A. to 2 external participants @ Rs. 50/- per head per day
(50x2x3)

300.00

(iii) Honorarium to 4 Resource Persons @ Rs. 75/- per day 
(75x4x3)

900.00

(iv) Material DevelopmenI 2,500.00

(v) Cont ingencies 1,000.00

5,700.00

Prog ram m es fo r  Resource Persons

50 Participants each, duration 3 days. Key Persons— 4 (2 locals and 
2 external).

(i) T.A.  to 2 external Key Persons  @ Rs. 200/- per head 400.00

(ii) D.A. to 2 external Key Persons @ Rs. 50/- (50x2x3) 300.00

(iii) Honora rium to 4 Key Persons @ Rs. 40/- per head
per day (40x4x3)

480.00

(iv) Material @ Rs. 50'- per head 2,500.00

(V) Contingencies 1,000.00

4,680.00
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IV Training P rogram m es fo r  S econdary  Teachers

Participants 40 eac h -15 days  duration-Resource
Persons-4  (2 local and 2 external)

(i) T A  to 2 external  Resource Persons

(it) DA to 2 external Resource  Persons @ Rs. 40/- per
head per day (40x2x15) :

(iii) Honora rium to 4 Resource  Persons @ Rs. 40/- per
head per day (40x4x15)

(iv) Materials @ Rs. 25 per head  (25x40)

(v) Contingencies

V. Training P rogram m es f o r  U pper P rim ary  Teachers

Participants 40 each-10 days duration-Resource 
Persons-4  (2 local and 2 external)

(i) TA  to 2 external part ic ipants  @ Rs. 50/- per head

(ii) DA to 2 external  participants @ Rs. 25/- per head 
per  day (25x2x10)

(iii) Honora rium to 4 Participants  @ Rs. 25/- per head 
per day (25x4x10)

(iv) Materials  @ Rs. 25 per head

(v) Contingencies

VI. W orkshops f o r  p rep a ra tio n  o f  gu ide lines  & syllabi.
Instructional m ateria ls

(20 Participan!s-7 days  duration-Resource 
Persons-4 (2 local + 2 external)

(i! TA  to external Resource persons  @ Rs. 200/- per head

(ii) DA *o externa] participants @ Rs 50/ p--r head
per day (50x2x7)

(in) Honorarium !o 4 Resource Persons @ Rs 40/- per
head per day (40x4x7)

(iv ) Materia! Development

(vi Contingencies

200.00

1,200.00

2 .400 .00  

1,000.00

1.500.00

6 .300 .00

100.00

500.00

1000.00 

1.000.00 

1,000.00

3,600.00

400.00

700 00

1. i 2 0 . 0 0  

20.000.00 

2.000,00

24,::m O'1
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VII. Sum m er Institu te  for H igher Seco n d a ry  Teachers

Participants— 10 each-20 days dura t ion— Resource 
Persons-4 (2 local and 2 external)

u) T A  to 2 external Resource persons Rs. 100/- per head.

(li) DA to 2 external R esouice  persons dP Rs. 50/- per head
(ter day (50x2x20)

(lii) Honorarium to 4 Resource  Persons @ Rs. 40/- per
head per day (40x4x20)

(iv) Materials  @ Rs. 25''- per head.

(v) Contingencies

200.00

2 ,000.00

3.200.00 

1.000.00 

2 ,000.00

8.400.00
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A N N E X . — V

IM P R O V E M E N T  O F  S C IE N C E  E D U C A T IO N  IN S C H O O L S

Format of proposals  for the y e a r ......................................................

A. Provision of Science Kits to Upper Primary 
Schools.

GOV'T. GOVT.  IOTAI .
AIDED

Sec. IISS Sec. IISS Sec. 1ISS
1. No of schools to he covered (Attach dis­

trict and b lock ‘.vise list of upper  primary 
schools  to be covered).

(i) No. of Upjjer primary schools in the State/IT

(ii) Out o f (i), No. proposed to be provided 
the kit during the year.

2. Unit cost  of the integrated Science Kit.

?>. Total Estimated cost of Science Kits.

4. Source  and mode of procurement.

B. Upgradation of Science Laboratories in Second­
ary and Higher Secondary Schools.

1. No. of schools to be covered  (Attach d is ­
trict and blockwise list of Sec. & Hr. Sec.
Schools  to be covered).

Certify for each School availability of space 
for laboratories, full complement of Science 
Teachers,  water and electricity.

(i) No. of  Schools  in the State/UT offering 
Science subjects.

(ii) Out of (i). No. proposed to be covered 
during the year

(a) deficient labs

(b) no labs.

(P l ease attach dist r i c twise list of 
Schools of both kinds)

2. (i) A ve ra ge  unit  cost  of  eq u ip m e n t  for
Schools having deficient labs.

(ii) A ve ra ge  unit  com of  eq u ip m e n t  for 
Schoois having no labs.

< Please attach details of deficient equ ip ­
ment and estimated cost for each School 
to be covered und< r (his scheme)
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GOVT.

See.  MSS

GOVT.
AI PHD 

See. MSS

t ‘MUMU

C V  M r ( io\ 1. to 
id r n l . u v  niHi'v-

:)ruiar\ & I l igher

V To:al  Ksii;nau d c;.M.

4 Source  and ns<ule ■ >i pro.

:v A rra n g e m e n t '  n u d e  In I 
allow Schools  in inn . ir  ■ 
able  equipment

Suppl} of Library Bool<s!oSc
Secondary Schools.

1. No. of .schools lo be i. o\  cred

(i) No. of Schools in the Siair/l ■ ’! ha\ ing 
Sc ience subjects.

(ii) Out of (i). No. having imdeaquate libraries,

(iii) No. proposed to be pro\ ided library as­
s is tance during the vear (Attach District 
wise and hlockw isc iis! of schools to be 
covered) .

2. No.  o f  s c h o o ls  to be  suppl ied  to each  
School.  (Please attach the list of selected 
bonks).

Total est imated cost of books, 

istriei Re--' >urces CY'itres for S-dence Hducation. 

Total No. of Districts in the State.

Nam es  of  districts where  DRCs are p ro ­
posed to be  established during the year.

3. Equ ipm ent  to be supplied to each Centre 
(mention for cn ery district). (Please also a t­
tach list of  ins titutions identified,1.

4. Total cost.

Train ing of Sc ience Teachers.

1. No, of teachers to be trained and No of 
training  programm es to be organised dur­
ing the  year.

No. of 
Teachers 
to be 
covered

Average 
No. of 
partic i­
pants 
per p ro ­
gramme

(i) For Upper Primary Teache»>

(ii) For Secondary Teachers.

(iii) For Higher Secondary  Teachers.

TOTAL

Sec. MSS

No. of 
Programmes 
to be 
organised



No. of A verage No. of
Teachers No. of Program m es
to be p artic i­ to be
covered pants organised

per p ro ­
gram m e

2. A rrangem ents for training.

3. U nit costs  fo r various types o f tra in ing  
program m m es

(i) For U pper Prim ary Teachers.

(ii) F;or Secondary Teachers.

(iii) For H igher Secondary Teachers. 

(TA/DA o f participants to be borne by 
State G ovt).

4. Total estim ated expenditure.



A N N E X .— VI

Q UARTERLY PROG RESS REPORT FOR THE SCHEM E OF IMPROVEM ENT OF SCIENCE EDUCATIO N IN SCHOOLS

N am e o f the  S ta te /U T ..........................................................*••••W .................................... .............

Quarter e n d in g ................................................................................................................... ...................

PA R T-I— PR O V ISIO N  O F P H Y SIC A L  FA C IL ITIES

1. P rovision  o f  Science K its  to  U p p er  P rim ary Schools

\ . Total N o. o f Schools in  the S ta te /U T ......................................................................................................................................................................................

2. Schools covered till the previous year under this s c h e m e ............................................................................................................  ...................................

3. Number o f  blocks— district-w ise covered during the year 
(A ll the Schools in a selected block must be covered during
the sam e year).............. .....................................................................................................................................................................................................................

4. List o f  Schools covered in each block.......................................................................................................................................................................................

5. Number o f  Schools to be covered.

No. o f Schools covered

During the year During the Quarter ' ;  Upto the end o f  the last Quarter

G ovt. G ovt. Local Total G ovt. G ovt. Local Total G ovt. G ovt. Local Total 
aided body aided body aided body



2. U pgradadon o f  Science L abora tories in Secondary  Schools a n d  H igher  Secondary  Schools.

1. Total No. of Schools in the S ta te /U T  S e c o n d a ry ................................................... Hr, Sec.

2. Schools covered  till the p revious year S e c o n d a ry ...................................................H r. Sec.
under this schem e.

3. N um ber o f  b locks, d istric t-w ise  covered  
during  the year.

(All the Schools in a selected  block 
m ust be covered  during  the sam e year).

4. L ist of Schools covered  in each  block  
certify ing  for each  School availability  
of requisite  num ber o f laboratory  room s 
Science teachers w ater and e lectricity .

5. N um ber of Schools to be covered

No. o f Schools covered

D uring the year D uring the Q uarter U pto the end  of the last Q uarter

Govt. Govt. Local Total Govt. Govt. Local T o tal G ovt. G ovt. Local Total 
a ided body a ided  body  aided body

\i) S e c o n d a r y

ii!.’1 H i g h e r  S e e o n d a r



.1. U pgradation  o f  L ibraries in Secondary Schools a n d  H igh er Secondary Schools.

1. Total No. o f Schools in the S tate /U T  S e c o n d a ry ...................................................  Hr. Sec.

2. Schools covered  till the p revious y ear S e c o n d a ry ...................................................  Hr. Sec.
under this schem e.

3. N um ber o f b locks, d istric t-w ise  covered  
during  the year.

(All the Schools in a selected  block 
m ust be covered  during  the sam e year)

■4 List of Schools covered  in each  block 
certify ing  for each School availab ility  
of adequate  library space.

5. N um ber o f Schools to be covered

No. o f  Schools covered

D uring the year D uring the Q uarter U pto  the end  o f the  last Q uarter

G ovt. G ovt. Local T o tal G ovt. G ovt. Local Total G ovt. G ovt. Local Total 
a ided  body aided  body aided  body

(i) Secondary

(ii) H igher Secondary.



PART-H TRAINING OF SCIENCE TEACHERS

C ategory  o f  Te^

(i)

(ii)

(iiO

No. o f  Training Courses Organised

During the U pto the Target
Quarter end o f  last for the

quarter year

N o. o f Teachers Trained

[Hiring the U pto the
quarter end o f

last quarter
--- — yc- ■

U pper P rim ary  Teac. 

S econdary T eachers

(a) Physics

(b) C hem istry

(c) B io logy

(d) Maths,
Ui

(aJ Physics

(b) 'C hem istry  

tc.) B ioiogy

PART-H ID' .

1. No. o f D istricts covered  till previg ; , .........—............................................

2. No. o f D istricts to  be covered  riurir,. I . e  y e a r ...........- .......................... ............

3. N am es o f D istric ts  covcrc4  -ne y e a r ................. — ..................- ..............

ase a ttach  a list o f  in s ti.i’M r  f l e e t e d  and equ ipm ent su p p lied  to  them?.

HRSOURCE C ENTRES FOR SCIENCE EDUCATION
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No. F. 20-30/92-Desk (SCE)
Government of India 

Ministry of Human Resource Development 
Department of Education 

* * * * *

New Delhi, 8th June, 1993 
Subject: Continuance of the Centrally Sponsored Sceme, “Improvement 

of Science Education in Schools" during the 8th Plan-—regarding. 
* * * * *

The undersigned is directed to say that the Union Cabinet has 
approved the proposal regarding continuance of the Centrally Sponsored 
Scheme, “Improvement of Science Education in Schools” during the 8th 
Plan subject to the following modifications therein with the stipulation 
that the phasing of implementation of the scheme should be common to 
both Government and Government aided schools.

— Financial assistance for setting up of District Resource Centres will 
be discontinued. District Resource Centres will be wound up in those 
districts where DIETs have become operational. District Resource 
Centres will, however, be still required where DIETs have not become 
fully operational.

—  While NCERT designed/compatible science kits, will, in general, be 
provided to eligible upper primary schools; the State Governments/ 
UT Administrations in exceptional cases will permit the schools to 
buy equipment in lieu of science kits subject to fulfilment of following 
conditions.

(a) the concerned State/UT is convicted of the difficulties in 
procuring the science kits;

(b) the relevant officials satisfy themselves about availability ot 
laboratory/science comer/appropriate space in the schools where 
the equipment can be used for demonstration purposes; and

(c) appropriate modification in the teacher training programme i: 
carried out so as to enable the teachers to use the apparatus tc 
perform more or less the same set of experiments which couk 
have been carried out with the science kit.
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A list o f equ ipm en t p roposed  to be p rocured  in lieu of science  kits w ill be 
prepared in consu lta tion  w ith N C E R T  and sen t to the S tate G overnm en ts/ 
U T A dm inistra tion  shortly , w ho, in turn, w ill design the list o f equ ipm en t 
conform ing  to their syllabi.

—  Science k its/equipm ent in lieu thereof will be provided to secondary / 
sen io r secondary  schools fo r the ir upper p rim ary  sections, if any, 
only after all the e lig ib le  G overnm en t and G overnm ent aided  upper 
p rim ary  schools in a S tate/U T  have been  covered.

—  T he S tate G overnm ent/U T  A dm in istra tions w ill them selves decide  
as to  involve N C E R T  or any o ther agency of the C entral o r the 
S tate G overnm en t/U T  A dm in istra tion  includ ing  non -G overnm en t 
organisation  for conduct of various train ing/orientation  program m es 
for science and m athem atics teachers. T he States/U Ts will, how ever, 
continue to bear the expenditure on TA /D A  of the participant trainees. 
T he  duration  of train ing  program m es fo r sen ior secondary  teachers 
w ill norm ally  be 15 days w hile for secondary  and upper p rim ary 
schools the du ra tion  will be 10 days and 6 days respectively .

—  In exceptional cases, non-recurring  financial assistance will be given 
to voluntary  agencies for acquisition  of assets, w herever necessary .

—  U nder the Schem e, voluntary agencies are provided assistance for 
undertaking various program m es on project basis. The project activities 
m ay include taking up w ell-designed fieled projects, developm ent of 
teaching-learning m aterial and aids, preparation of books, brochures, 
posters, audio-visual m aterials and their dissem ination, train ing o r 
orientation of teachers, organisation of seminars, co-curricular activities 
in schools in collaboration w ith education departm ent authorities etc. 
W hile the aforesaid list of activities is purely suggestive; the follow ing 
activities w ill be added thereto:

(a) publication  of jou rnals/m agazines exclusively  aim ed at science 
and m athem atics teachers o f schools,

(b) undertaking action research projects like im proving the teaching- 
learning process in rural areas,

(c) design ing  specific rem edial m easures to boost the perform ance 
o f scheduled  caste /tribe  studen t etc. and

(d) setting  up o f cen tralised  laboratory  facilities.
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—  It shall no t be open  to  the S ta te s /U T s to  seek  a ss is tan ce  fo r 
im plem entation of the schem e in a part of district. All the com ponents 
o f the schem e shall have to be im plem ented in all eligible G overnm ent 
and G overnm ent aided schools in districts selected under the schem e. 
T he States/U Ts will be required to select the districts in the follow ing 
o rd e r o f preference:

(a) A tleast one d istrict having low est percen tage  of literacy ;

(b) D isricts partly covered  during the p rev iours years ; and

(c) O ther d istricts subject to constrain ts o f the budget du ring  a 
particu lar year.

—  In so far as training of science and m athem atics teachers is concerned, 
the deserving proposals in this behalf, if any, subm itted by the States/ 
U Ts for im plem entation  in such districts as are yet to be taken up for 
im plem entation  o f the o ther com ponents o f the schem e will also be 
considered.

2. In o rder to  utilise the effect o f the inflation, ex is ting  unit cost for 
various item s has been increased by 20%. The revised unit costs for various 
item s are  g iven in the A nnexure.

3. T he details o f the m odified schem e m ay be  brought to the notice of 
all concerned .

Y ours faithfu lly ,

(N A V E D  M A SO O D ) 
D IR E C T O R  (ET)

T o
E ducation  Secretaries o f all S tates/U Ts.
C opy subm itted  for in form ation /necessary  action to  :

1. Shri G. S. C hatterjec, O fficer on Special D uty, C abinet 
S ecretaria t, N ew  D elhi— w ith reference to  the ir O. M. No. 25 / 
C M /93(i) dated  21st M ay, 1993.

2. T he  D irector, N C E R T, N ew  D elhi.

3. Prof. K. V. Rao, H ead, D ESM , N C E R T, N ew  D elhi.

(N A V E D  M A SO O D ) 
D IR E C T O R  (ET)
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S c i e nce  kils.  u p p e r  p r i mar \  

i ah r a rv  a s s i s t a nc e ' s c h oo i s

S u m m e r  Ins t i t ut e  p r o g r a m m e  for  H i g h e r  
' •secondarv t eacher s

S e c o n d a r v  t e ache r  t r a i n i ng  p r o g r a m m e

U p p e r  pri rnarv t e ach e r  t r a i n i ng  p r o g r a m m e

Or i en t a t i on  p r o g r a m m e s  for r e s o u K c  person:-

W o r k s h o p s  for  d e \  l l o p me n t  o f  m> t n k  ‘dona!  
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I f l - J R S  OM. O ' l l )

■ lah o ia ioM '- .

.2 . 40(3

I X.(>()(!.

T a k n g  n<'U; o |  t he  fact  tha t  the 
S t au  > UT > w iI! t h e m s e h  es de<. i< i 
as io i m  o!ve  N O f i R T  or  anv othe i  
a g e n c \  ol  t he  Cen t r a l  or  t he Stal e  
G o v e r n me n t  I !T  Atlmri .  i nc l ud i ng  
n o n - ( r o \ i .  o r g a n i z a t i o n  for  c o n ­
duc t  el t ik va r i ous  t r a in ing  o n e ’: 
lat ioa p r o g r a m m e s ,  it is not  pos-o 
hie to mdi ea t e  * he  urn! cosl  per  pro 
g r a m m e .  T h e  S t a t e s .  U T s  wj l i .  
htsw -\ er.  en s u r e  iiiat the uni t  ..os; 
per  c a c h e r . d n c i u d i n g  the  u i n d s  
requi red for t r a i n i ng  of  k ' "  per- 
>01) ' .  r e s o u r c e  p e r s o n s  ami  
de \  (. l op men t  o f  t r a in ing  ma te r i a l s  
i. Ic.) w til not  e x c e e d  :
-~R . I li('iI. - pe r  s eni or  scconda t  \ 

it k Ik r
-R 7"'i) - per  s..-, : ;;ldai \ '.e h he!

- - R  v v it i . n •• u p ’H.'r p r 1 ma r .


