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IXTRODUCTORY NO‘I’!-:

In their Resolution on Seience poley of
March, 1958 the Government of India recogmsed the
fact that the key to national prospenty hes 1n the
cultivation of science and the effective utilisation of the
human and smatenal resources of the country through
industiialisation  These broad objectives can be
reabiserd only through good edacation m sorence at all
Terels, from the Primary School to the University This
13 a buge task  The National Institute of Seieuces of
Indi, therefore deaided some time ago to hold o
symposmm on the Teaching of Science At first, 3t
was proposed to confine the symposium to Seience
Education 1n Sehools only, but afterwards 1t wag
decided to snclude the teaching of scrence at the
umversity stage as well It g gratlfymg to report that
some of the well known screntists m the conatry are
participating in the sympostum  The abstracts of the
papets received up to the 2sth of April, 1959, are
printed i this brochure 14 45 hoped that the present
symposium will help to focyg attention on the weahy
mef science education and

of ¢
schools s well ag colleges raching sence " oue
CHANDIGARH .
Apnl 25, 1950, AC Joshi
{Comt ener)
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i A CJaw Chandigarh

After Independence, Ereryday or General
Serence hus been meloded 1n the curnenlum of pumary
4nd mddle (Janor Secondazy) classes m mosb of the
States and graded syllabr bave been framed by the
State Pducation Dapartments The majonty of the
teachers, however who teach science to these classes
have never had any yastruction in scrence, either m
therr school or dunng their pedagopie traming 1 &
Normsl or Basie Teachers’ Tramog xnstitutron They
are, therefore, not mn a postbion to teach science  In
order to assure even o moderately guod teaching of
science at the elementary Jevel, 1t 13 necessary that the
teachers should learn General Science erther m therr
sehools or dunng their penod of trawng as teachers
at least up to the standard suggested for the Higher

Becondsry E This has been
adopted from 1957 1n the Punyab, whers content conrses
15 General Science and Socral Studies have hern wade
an antegral part of the currculum of the two years'
pedagogic travung of would be teachers of elementary
schoole It 18 esgembsal that & smler step should
be taken by other States n the country Turther,
the teachers of the pnimary and middle clagses shouhi
Teceive tramng in wnprovising sunple wstruments
required for teaching screnice to the elementary classes
That 1 necessary for several reasons

Such tr;
can be given only dunng pedagogic education .







teachers to mahe foll use of the anstruments that. they
have

The teaching of suience and development of
suienuiio attitude among the school students thsough
enence clahs bas not received much attention, though
Jmpal steps 10 promoting saience clubs in hugh schools
Tave been taken dunng the Jast two years through the
finanesal assistance given by the All Indm Council of
Secondaty Education We have as yeb no scheme
ather for focating talent for scrence n the schools or
any facilitres for the full development of such talent

Suggestive syllaby for General Science as well
ns for other science subjects hike Physics, Chenustry
and Biology have been prepared by the All India
Counel of Secondary Education These ayllabr are
pretty detaried and give gmd 10 teachers with
regard to experiments, ete, which the students should
perform Many School Boards, however, have not yet
adopted these syllaby  Fusther, when scence 15 de-
teloping £o0 fast a8 at present there should be a per-
manent body eonstantly to review the syllab and give
duections for the teaching of serence  This task ean-

not be done merely throngh committees or conferences
meeting for o few days

The Secondary Ed v recom
mended the compulsorv teaching of Genersl Serence m
ot hugh and bigher secondary schools 1 the country,
To wmplement the decimon setence  teachers are
zequited 1 large numbers  This can b adhuased, <y
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In the hugh schools and lugher sccondary schools,
1t will be impossible to have triined M Se ’s for a long
time to come  The country will have to manage 1ts
higher secandary instruetion 1n science mostly throngh
B 8e., BI.s/BEd.’s, New scienco courses are being
mtroduced 1n the Ingh schools 1 conneetion with the
schome to rase hugh schools to the Ingher secondary
Jovel and the development of multipurpose schools
Many of ths old science teachers, however, have
forgotten what they ncquired dunng their collego days
and are unable to porform exporiments required for the
now courses Workshaps on large seales for the
scrence teachers already e service aro pocessary to
refresh their knowledge

Science education an Ingh schools suffets a preat
deal from tho lack of accurate scicuce tastruments
Fairly Inrge grants are hoing grven by the Ccf)tml and
State Governwments for science equpment Tho total
produch:on of science ipstruments M the country 1s
much fegs than the sanotioned grants  As the import
of sclence ingtruments from foraign countres s
restricted, the grants are not properly utifised and
quite a good deal of money 13 wasted on Instruments of
poor quahty.

o to usy tho mstrumefts

s teachers hesitat
Yooy forch ey have them 1 thurr

for experimonts oven 1if th !
Inboratories 3 they azs afrad of brebtag them 4

State Servies for repaw of nstruments ctz;r; 1;01 r;cz
helpful 1 overcoming thus hesitation on the p

o
-



teachers to mahe full use of the anstruments that they
have

The teaching of smence and development of
acjentafic aititude among the school students through
stence clzbs has not recesved much attention, though
smtial steps 1w promoting scrence elubs hugh schools
have been tahen during the Jast $wo years through the
financial assistance given by the All India Counal of
Secondary Education We bhave as yet no scheme
erther for locating talent for scrence . the schools ox
any facihbies for the full development of such talent

Suggestive syllaby for General Science as well
as for other scence subjects hhe Physics, Chemustry
and Biolegy bave been prepared by the All Indi
Councll of Secondary Educatwn These syllabr are
pretty detailed and gave gmdance to teachers with
Tegard to expeniments, ete , which the students shonld
perform  Many School Boards, however, have not yet
adopted these syllabi  Further, when soience 13 de-
seloping 80 fast as at precent there should be a per-
manent body constantly to review the syllaby and give
dusections for the teaching of sctence  Thns task can
nat be done merely through committees or conferences
meeting for a few days

The 8 daty Educat Iy

recom
wended the compulsory teaching of General Scrence m

all hugh and bigher secondary echools m the country
To wmp), the d science  teach
requaed 1 large nutabers T

e
1@ can be achieved anly



by having special courses.

An All India Science Teachers’ Association was
established three years ago and has already donb good
work in stimulating the interest of science teachers in
the improvement of instruction through its anmial
conferences and jts quarterly journal, the FPigyan
Shikshak. Tts activitics, however, need to be greatly
augmented.

2. A C. Banerjl, Calcutla,

I. The need of Science education in our country—

{a) Asa part of general education.
(b) As specinlised training,

II. Tho tenching of Science in our schools—

(a) Its purpose:—

(i) To give n good grounding for general
education,

(i) To pick up promising young children
having speaial aptitude for science and
give them proper training, so that they
may become i future good teachers of
science, or good researchers in science
or may apply scienco to various pur-
poses useful and beneficial to life,

(b) What to teach :—

(i) To give a clearidea of what science
is for children—not mero study of picces



of different branches of sance bub
study of problems thet crop up
inqusitsve cluldren’s minds as they Iive
and grow up.

{1) To teach generahsations which would
enable pupils to interpret problems
occurring 1n their environments

(¢} How ta teach —

() To have proper tescherswho would be
able to gwve intelbgent gmdance to the
pupils

) Ta give satisfying answers to questions
asked by young chuldren, o that therr
curtosity and enthumasm are aroused
The answers should not be too technical
Formulas, detmled explanations, and
technical terms may be given at Jater
stage

() To learn catefully ‘expermmenting’ by
simple proces es
(15} To develop the art of ‘observing’

v

<

To cultivate the ast of ‘reading’ and to
differentiate between facts and faney
therr reading

{d) Jnstractions to teachers —

() To deede what the teschers bape to
achiess by teaching scrence



by having special courses.

An All India Science Teachers' Association was
established three years sgo hnd has already done good
work in stimulating the interest of science teachers in
the improvement of instructiont through its anmial
conferences and its quarterly journal, the Vigyas
Shikshak. Its activities, however, need to be greatly
angmented.

2. A € Baner)i, Caloutta,
1. The need of Science education in our country—

(a) Asa purt of general education.
(b) As specialised traming.

1I. The teaching of Science m our schools —
{a) Its purpose.—

(1) To give agnod grounding for general
educeation,

{ii) To pick up promising young cluldren
having special aptitude for scienee and
give them proper traimng, so that they
may become i future good teachers of
science, or good researchers i scienee
or may apply science to various pur-
poses useful and benefival to life,

(b) What to teach —

i) To give o clear idea of what ecience
is for cluldren—not mere study of pieces



~ - {a) Avcentrsheed Buience Clob or & centra-
lised Workshop may ot be sdwsable
as such comcentration 1€ pot always

desrable
(g} Proper recogmtion of the ments of Serence
teachers of the schools —
() Eocouragewent of ymtmbwe of school
teachers
(u) Fostenng of suterest 1n sczence and the

early trasmng of o good soentust ate as
<alushle as rtesearches done by the
stientists
&) Recogmition of mentorious  srarnce
teachers by Government and by suience
acadenmes throngh suitable honours
th} Swtable textbooks and laboratory mannals

(1} Provistons of supplementary suds for
the teaching of Bezence.

{1} Recogaition of mited stadents by means
of awards, scholasshups, ete
1. Seience teaching 10 colleges and amversitren.—
(a) General edneaton 1 soweuce for the
students 10 Humanties® Group,
(b} Speeabised Trammng for science students —
{1} Competent teachers

() Proper texthools

and
manuals hbomtozy



6

'

.(u} , The teacher to bo alert ifheis on the
rp - oTight track-and keeps to his goal.
"~ (iij) To artange fof n nature’s trail which
would afford study “of plants, animals,
. rocks ete, and theif inter-relationships.
(¢) Consideration of Soviet School system : —

(i) Phenomenal advances in science and
technology in Soviet States.

(i) Iligh place given to Mathematics and

Science in school curriculum  beginning
from the fourth grade ;:—
Mathematics, Physies and Chemistry
ate compulsory subjects. Children
unable to take these courses are shifted
to vocational schools

(ifi) “Talent hunt’ i Science. Exceptionally
gifted students are admitted into special
schools managed by the umiversitics

(iv) Criticism of Soviet system—attempt to
teach higher Muthematics and Science
to thoso not having special aptitude
would result in costly waste. On the
other hand, rapid progress of technology
in Soviet Union speaks in favour of the
Soviet school system.

{f) Science Clubs and Workshops :—

(i) Establishment of Science Clubs and

Science Workshops in achools



fn) A contralumed Scx:auce (lals or a centra-
fsed Workshop fosy ot be adwmsable
as suck concentration 13 pob slways
demurable
() Proper recopmtion of the ments of Beence
teathers of the schools —
() Encouragement of wstsatwve of school
teachers
Fastertng of wterest n science and the
early trag of o good scientist are as
valuable as researches done by the
weentists

(0]

(u) Recagmitun  of mentorious  seence
teachers by Government and by serence
acaderntes through smtable honowrs

(&} Suitable textbooks and laboratory manuals
@ Provistens of supplementary aids for
the teaching of Sxence,

{n) Recognuan of gifted students by means
of awards scholarships, eto
T Soence teaching i eolleges and purversibies—
(8) Gemeral educa'ton s smence for the
students 1 ‘Humanbies’ Geoup
{8} Speciatised Tramng for smence students —
{1} Competent teachers

) Proper  tewtboghs

d
i an hboramry



(ili) Beience libraries—Qentral and Depart-
mental.

(iv) Research facilities.
(v) Science seminars,

(o) Well-equipped laboratories.

(d) Science clubs, Scienco sociotics and
academies.

(¢) Recognition of brilliant students by means
_of awards, scholarships, ete.

IV. Research Institutes versus Universities—

() To consider whether more valuable rescarches
are done in the Universities- or in the
Research Institutes.

(b) Whether the Research Institutes should be
allowed to hold classes and confer degrees

(¢) To consider what facilities should bo given
to university teachers to carry  on
researches.

8 H. spurway, Indian Slatistical Institute, Calcutta,

It will be suggested that an improvement in
teaching standards would follow if examination results
in specific subjects were no longer obligatory
qualifications  both for entering higher educational
courses, and for aeademic, scientific, and technical
appointments, 1ndia is much less liberal than western
countrics in this respect, where it is common to change

8



the subject of study, st Jeast m part, sfter every
examimation, complete change of faculty s mot
encommeon, and the hghest scentific appontments
and honours eon be obtmmned by people without
aeadempe guahfications in exther arts or sclences An
under-developed country should be more and not less
flexble than ncher and more integrated socseties,
becsuse 1 the former 3t 1s snore probable that able
men, through poverty or 1solation, will farl to obtam a
conventional education The defence of the present
system that it discourages nepotisma will be dhscussed

A relaxation of the demand for acaderme
quilifications will relense educational establishments at
etery fevel {rom the necessity of attemphing to teach
subjects for which they cannot afford the laboratories

PORPT S | -, -

Vony of the courses offered nt all levels are fulse
pretences Which would be Iltewslly crmmal n
commerce  Students are nob prepared for thewr
exsmnations , more serions, they ave taught 1n such a
way that they find 1t more dufficalt to respand to
suentific responsibnhity than someone who has not been
penerted by euch teathwng  Suck teaching also
reeriats students who bave the wreng aptitudes for g
suentific caresr I hase been told repestedly by

young Indisng that WeMOTy 1S more important than
Jmipwmation m suence



If the cconomic metive for attending such courses
were removed, this would put a premium on teachers
competent cnough both to be interesting and to
complete their syllabus, It would also increase the
number of teachers which an institution wonld be
sble to afford for esch subject. And it would
immediately liboralize the education provided. A
student who has to take science Intermediate, or B 8.,
and has reason to distrust the competence of any of
his teachers is not in the psychological condition to be
educated by his study There are many ways of
evaluating the competence of an  educational
institution, For example any institution whoso students
riot in an examination might be debarred from entering
candidates in that subject mdefimtely. In England
tho competence of all teachers of candidates for B.A.
and BSe. is judged by no other enteron than the
quality of their published research

Much of the monoy thus saved may bo concentra-
ted on tho teaching for what should be regarded
unequivocally a3 the Final examnation whether thig 5g
the Master's degree as at present, or an Honours
Bachelor's degree as envisaged, and asin the United
Kingdom.

A threesyear course can easily be designed that
will qualify people who have not previously stuwded o
subjrct to what may bo called the “mnternationa)”
standard, providcd they are selected and have had the

10



expenence of studying any subject whatsoeves 1o wWhich
they have been examuned ot an advanced level A
two-year contse mght b possible  Such a pohicy 18 the
rule 1 Fngland for some sciences e g Anthropology
and Physiology In & country which lacks serentific
personnel there 1s every yeason why Zoology Chemstry
and Phy tes should be taught 1 the same way, 50 45 to
wvord attractimg wnsmtsble students which s the
wnevitable resalt of 1oadequate teaching to hegraners

The practice of awardng scholarships to young
people of about 18 years of age for thewr semor
educatron o return for several years subsequent sexvice
o3 teathers m government achools was introduced m
France when the proportion of hterates m that country
was compatable with thot i contemporary Indin Tt
shll continues

Suggestions «ill be mads conerrming the selection
of students for sach sdvanced courses  The probilem
18 beng worked on by psychologists mn India and
elsewhere and at lesst in the United Kung lom semor

scienttsts are vers pleased indeed with the students
thas selected

At present an India 1t 13 very difficalt for anyone
with fess than o Master s dezee to ohtan emplovment
ssazcientist and most non Mastets have to be clerly
or lab tant

Y s when they times dracoy,
er
that therr Yook eazzing 15 80 bad as to be a kindrance
Thesefore 1t 1 fess tevolutionary than it seems to cut,

11



If the economic motive for attendmg such courses
were removed, this wonld put a prenmum on teachers
competent enough both to be mteresting and to
complete therr syllsbus It would also mnerease the
number of teachers wluch an mstitution would bo
able to afford for euch subject And 1t would
immedistely hberalize the education provided. A
student who has to take science Intermediate, or B Sc,
and has reason to distrust the competence of any of
his teachers 1s not in the psychological condition to be
educated by his study There are many ways of
cvaluating the competence  of an  educational
mstitution  Tor cxample any mstitution whose students
riot 1n an exammation might be debarred from entering
candidates 1n that subject indefimtely  In Lngland
the competence of all teachers of candidates for B A
and BSc 1s qudged by no other criterion than the
quahty of their published research

VMuch of the money thus svved may bo concentra-
ted on tho teaching for what should be regarded
tnequerocally ns the Final examination whether this ig
the Masters degree a¥ at present or an [Honours
Baclielor’s degrea as enviaaged and nsn the United
Kingdom

A three year course can easily be designed that
will quahfy people who have not proviously studied g
suby ct to what ma) bo called the * internation,t®
standard, provided they are selected and have had the

10



m ther own nght, later

1In Biology  crudely prnted Ampeba 18 mot
allowed to proclaum the damm of ammel hfe The
sponfancots Generation or Celi from Cell only ehout 1t
down Darminhad towsit for hus eonclusions 40 yeass,
the book could easily wart il ts Tast chapter

A committee should approve of all stndents'
books The commuttee should comsist of members
who are {or have been) omgmal worhers, wWniers and
teachers (al] together)

6 1B 6 Hadane Indian Stahisteal I shlute, Caleutla

1 must apologize for my hmated knowledge of
the subject 1 only know abont the teaching of
brofogical scicnees 1o the wmeversities, while my own
students have mostly been graduates in Mathematacs,
though my teaching has been mainly biologieal

Atatshost, the teaching of Botany and Zo0logy ot
the M 8 level 1s very good Where it 13 not, the
fault lies partly with mnadequate teachers, who, howes er,
cannot  be preduced 1 u buny, partly with
uneatisfactory syllaby, to whick I return, but very
largely with sdminsstration  Tn all Bratach umiversitics
known to me the Zoology tour e 1s & two year cotrse,
roughly speaking the vertehrates nre studied 10 on;.
year and the wvertebrates i anofher (though most
ttudents take three years aver the course) Jn many
Indisn umversities both vertebrates ang nvertebrates

1



down drastically the so-called science teaching up
to this level Tn the western countries it 13 recogmsed
that a lingmstic and humsmistic education 15 no
hardship, and often a great assct, in a laboratory ; and
certamly the quahty of an education 13 always more
important than its content

4 Li-Col 8 D § Greval, Calentls,

The textbooks for School Final and Intermediate
students have gmmed i sze but Jost i worth aterdly
since 1008  Small prumers and texthooks were then
true shastras of wvigyan  They were small books
wrtten by big men Through a process allied to
Natural Seleclson they hid come to the top and wero
nceepted by top ranking publishers who mass-produced
them and priced them very rawsonmably  They were
cwsy on the eye, and eaw to rewd hong not only
mstractine but alen interesting

Today's boohy on the whole are jumel s o
worls, badly pnnted on vhesp paper and boun§
unughtly covers The fisurcs Bve no spmt i g
appenl, being too small and overeton ko1 with o
The subject-matter suffirs fram the sume flin gy 4o
overcrowded with detals  Tor anstane the (g
eficient of Lrpansion, as o diseosery by th roaf oy
18 not allowed to stay on the stage asa hincar wondor
to be ndmured It s loaded st ones by aroiy
volumes. These latter shoubl atay away and .

12



1 their own nght, later

1n Biology 2 cradely printed Amoeba 15 not
allowed to proclam the dawn of ammal his  The
spontantons Gengralson o Cell from Cell anly shout 1t
down  Darwnhad o wat for bis conelusions 40 years,
the book could easily watt till 1ts Jast chapter

A commitee shomld approve of ol students’
books The committee should consist of members
who are (o have been) ongmal workers, wrters and
teachers {all together)

& 3B S Halane Indion Stabst cal Jrshiute Calontlo

¥ must apologze for my humted knowledge of
the wbject ¥ only know shout the teachmg of
brologteal scsences 1n the umversties while my own
students have mostly been graduates w Mathematies,
though my teaching has been manly biologieal

Atitsbest the teaching of Botenw and Zoclogy ab
the M8 level 1s very good  Where 1t 13 not, the
fault hies partly wuhinadequate teachers, who however,
connot be produced m 2 hurry, partly with
unsatisfactory syllabit to which I retwrn but very
largely with adminsstration  In alt Bratich universities
known ta me the Zoology conrse 15 4 twa-yeur course,
roughly speaking the vertebrates are studied 1n one'
yeat and the mvertebrates i anather {though most
students take theee yeats over the course)  In many
Indusn unyversivies buth vertebrates and invertebrates

e



arce studied in each year. This almost doubles the
bours of work required per teacher, and it is no wonder
that many teachers have tittle time for rescarch or
reading. Iam told that the cxamination time table
imposed by niversities tunkes this waste of eflort
necessary and  that similar wnste occurs in other

sciences.

The standards at “Inter” and B Sc levels ave
far lower relative to Britsin  Here the fault les
pirtly with the professors It is normal m England
for the bead of a department to give the ‘Inte”
Jectures, where the stadents recave & general groundmng,
leaving more spectahized topics fargely to lecturers
Unless he is incapable of mteresting jumor students,
this practice seems most desirable m India

The clementary teachng m mand colleges 13
appalling The teachers huve few fauhties and are
grcs@ly over-worked Students are not taught how
to use a chemical balance or » burette correetly  And
they are totally ignorant of the meaning of much that
they have learned by rote s state of affairs would
be automatically remedied if clementary qualifications
in the same science Were not required for entrunce to
an advanced course A pood grounding n Botany,

{athemntics, 15 far more usefal to

Chemistry, or eVeR S
an aspring roolog:st than a poor grounding m Zoology

With negligible exceptions, achool serenee teas hing

i worse than useless.  Forit convinces boys and garla

14



that the esserce of sence 15 lesrnng words and phrases
to which no precise meamng 3 attached  Only one
sexence coutd be tanght wn sehools with no leboratory
equpment beyond a hand fens and a sharp knsfe
Tha seience 13 Botany 16 58 0 fact an admirable
wtroduction to all other sciences of properly taught
1 wonld respectfully suppest that except m a tny
minorty of schools no other science should be taught
except a3 part of Mathematios or Geography, and that
a serons effort should de made to see that teachers
know some Botany

1 now paw fo research iending 0 » doctorate
T theol that i Zoology and Botany at least, ot 19 most
undeswrable that students shonld leave India for this
purpose and I suspect that this 13 true 1n other
subjects  If zoologists or botanists must go sbroad,
Japon s the country of chowe  The ressan 18 twvo fold
Doctorates are given to Indian students in Butam out
of pity and the standard 18 lower than in several
Indhan umiversities  Moresver the students are often
giwen problems involvng expensive apparatus, and
demand the same on retusn to India  In my opinion
Indian scientists should go to Europe at the stsge
when English ones commonly go to US A, Seands
navia ete that 1s to sy after publihing some
tesearch 6 that thev hnow where their 1nterests Lie

Finally, I consuder the syllabus question  The
™ot important reform peeded 23 1 my opinion, to
eSimge research in fopies which do not need

1£



expensive apparatus; notably genetics of non-
microscopic organisms, ecology, animal behaviour,
ond so on, It will be said that this is a defeatist
attitude, dictated by the poverty of India. On the
contrary, these subjects have only recently become
part of the curriculum for degrees in Eurepe or U.S.A.,
and India has not yet caught up. 1 belicve that in
many university departments the study of living
animals is impracticable owing to administrative
difficulties. 1f, for esample, ono wishes to study the
distribution of times of emergence of a sample of 640
tasar silkc moths from their eocoons, one requires over
640 cardboard boxes, a rat-proof room, aud so on.
One does not know one’s exact needs beforehand.
It may prove casier to get a microscope costing
Rs 4000 than locally-made equpment costing Rs. 400.
Above all, in work on lving ammuals or plants 1t §g
ccsential to be nble to buy needed equipment ot g fiy
hours’ notice withont sanction by an admuustrator

The teaching of ammal genetics 1 Indip e
difficult because Drosophtla melanogaster requircs a
cold room, and somo years’ resenreh would be needed
to work out the genetics of a small st adapted to
Indian eummer.  This could only be done by o worker
who wns authorized to IINprovise equipment as needed
Just the same is true for the teachmg of anung)
pehaviour, The precent administiative syatem encoy
rages the waste of moncy and makes the prosecution of
reacarch en modern lines difficult o jmposuble.  Lntt

10



i 14 changed, Yhere Yo WO seRiQUs futuee for Biology 10
Indian unnersiies

6 N K Bose Indun Museum Coleniz

Fath adsanang techaotogy Indis has becatne a
e mote sesence maded than before  Qur schools
v one fune were domwnated by the truditional system
of education 1 which tron was stoched 1 the
mind nformation brmp sty 1eveved not fom one'y
awn effots and engmenies bus from othet sources  Thag
condition has not wholly left our edsrational wonld
Bat o heafthy change 15 noticesble, particularly after
the introduction of the Bauic System of Education
mtroduced by Mahatma Gandht  Thes has, however,
not beceme ag general a3 one could desire

Tt w necessary that w selence teaching students
sboald be eucouraged to tecord the evidemce Ve
teschers try to develop mistive among stadents
watead of conctung thern  Children showld be encour
aged to observe dulferent plants, birds and smmals as
well as plains mowntmns and nivers  Teachers shoutd
sccompany them and show them by example how
wanderful the frnng world of nature 15 around w3 As
he bimael{ gows enthumsshic over the beantses of

« fature and a3 he becomes immersed 1n ohservation apd
fus entl k|
y

nfections  gnd
touthes theheart and mmd of s pupths T zg anly 3n

1118 Wy that & wive Yeather tan Ye)p 1o ereate 2 trty
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new world in which his pupils begin to fecl that they
are not being tanght but they themselves sre the
discoverers of new knowledge.

Such an orientation of our entire educational
system is indeed difficult—difficult beeause there
might be shortage of teachers of the requisite kind
and also because it might be hard to weave such a
svstem into the pattern of existing educational organi-
sation,

But there nced not be any rearon for despair
Organisation always comes hiter,  The beginning has to
be made by the right kind of teachers If science
teachers are encouraged to ba their own selves and
helped to grow initiative, observation and experiment on
their awn account then this new group of emancipated
teachera will form the seed of a new life in the educa-
tional world. When therr number grows, organtsntion
can also change  Organisation itself can never bo a
substitute for initative just as ploughing n agricultare
cannot take the place of the sced -both seed and
ploughing are necessary

7. K. P. Basu, Dlanning Commusston, New Delhs,

If tho country wants to improve its maters ]
and cultural standard of life, it can only do 8o through ®
the intensc cultivation of science on o Iarge seale nng
its application. Teaching of science in achools and
ot the university level plys a dominant role 1

18



meeting the need for scientis and technologsts of
the nght type

1n the tenching of seiencs the schoeols have &
wrofld xole 1o play  Fowst they have fo give the
necessary proond work to those who nre gowy on o
the nmvernities colfeges of technology and mmuter
nstitutions with 5 view fo mahe thewr career in some
branch of stmence Secondly to prowsde a basic
tachground hnawfedge of the fundamentals of science
to all students smce ne education can now be
considere | complete whuch does not include elements
of scrence in the same way that 1t includes an element
of Hutory language and of Mathematies Science
his ate tmpact ot aaly on the awemties of Wle but
ko o1 economics commerce and ndustry and on
our very mades of thought  Mach more thought has
been dessted w0 the nonscentific education of
satentists than to the converse process Teachung of

sarenes should be made compubors mw alt our lugh
echools

In the majonitw of our tugher secondaty schooly
today tesching of soente moluding Mathematics 15
hopelessly imadequate and cannot be compared with
thestandard of USA Uh 6r USSR where in the
top Tour classes whale providing for tramung 1m
saentific sabjects spectal emphasts 18 lard on Physics
Wathematies and Vechanses. 3t wonld be interesting
to note the dustribution of classhours by categortes
xon subjects 1y the last 4 years of the 16 yoar high

e



new world in which his pupils begin to feel that they
are not being tanght but they themselves are the
discoverers of new knowledge.

Such an orientation of our entire educational
system is indeed difficult—diffienlt because there
might be shortage of teachers of the requisite kind
and also becanse it might be hard to weave such a
svstem into the pattern of existing edueational organi-

xation.

But there need not he any reason for despair.
Organisation always eomes later.  The beginning has to
be made by the right kind of teachers. If science
teachers are enconraged to ba their own selves and
helped to grow initiative, observation and experiment on
their own account then this new group of emancipated
teachers will form the seed of & new life in the eduea-
tional world.  When their number grows, organisation
can also change  Organisation itself ean never be a
substitute for initiative just as ploughing in agriculture
cannot take the place of the seed —both seced and
plonghing ate necessary.

7. K. P. Basn, Dlanning Commission, Newr Delhi.

If the conntry wants to improve its materis]
and enltural standard of life, it can only do so through
the intense cultivation of science on a large scale ang
its application. Teaching of science in schools and
at the university level plays a .dominant role in

H
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sceting the need for Eclentists and technologsts of
the nght type

In the teachmg of science the schools have 8
twofold Tole to ploy  Fuxst, they have to give the
necassaty groand work 1o those who are gowg on o
the unnersties, colleges of techoology and suwmler
mstitutions with 8 view to mabe their career 3u some
branch of seience  Secondly, to prowde . basie
bachground kngwledge of the fandamentals of science
to ol stadents smee no education can now be
conm Jered complete which does not mclude elements
of serence n the same way thst 3t mctndes an clement
of History, language nnd of Matbemanios Swuwenes
h1g its smpact aot onlv on the amenities of hife but
alw on economics commerce and ndustry and on
ot very modes of thoaght  Sluck more thoughy hus
been devoted to the nonscientfic edueatn of
solentists thn to the converse pracess Teachwng of

sctence should be made compulsory 10 all our igh
schools

In the majonty of our tigher secondary schools
today teuching of sciwnce moluding Mathematis 1
bopelessly 1nadequate and cannot be compared with
the standard of S & \ UK or USSR where n the
top four classes while providing for trawiag 1n
suientific subjects specn) emphams 13 Ind en Physics,
Nathematics and Mechanies 1t would be inderestiny
to note the distububion of clasehours by eategones
99 subjects sz the last 4 years of the 10 yesr Ingh
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school curriculum in the U.S.8.R. and the 12-year
high school curriculum in the U.S.A. Serious effort
should be mnde to develop in each of our higher
secondary schools at least one section of 40 students
where training in scientific subjects on the lines of
schools in the U.S.A. and USSR should be

provided.

For the proper and efficient teaching of science
in schools it is necessary to take steps so that the
schools are proporly supplied with graduate science
teachers of good quality. There is shortage of
science teachers in schools because the promise of
greater material rewards lures the science graduates
into administrative, industrial and other fields The
conditions of service of science teachers in schools
should be such as to attract really capable men to
the profession. Faced with the problem of paucity of
scrence teachers in schools, the following steps have
peen taken to increase the supply and quahty of
scienco teachers in U.K  Their salaries have been
jmproved. In 1948, a graduate science teacher 1 a
grammar school got up to £ 480 per annum, n 1948
o senior science master got £ 800 a year and today
he gets£ 1400 a year. The age of retirement of
teachers in schools was rased in 1955 from 65 to 70.
Ncighb"“ring schools.lmvc bc.en encouraged to share
science teachers, particularly in t!le top-most clasges
Ihree of four years ago the Mimstry of Education
published & pamphlet putting t?m c]".'ms of teaching
in schools as & career to university science graduates,
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o 18 bemg supplemented by egulas mus‘ toAthe
umivershies of distiguihed durect of o ,E
eatmasters aud sclence masters to put the claims o
teaching to thwd year science undergraduates  Such
st have proved quite successful

Gome measires on Ahe shove hmes Bave to by
adopted 10 our countsy

\hife men are obvonsly more important than
matenal and money and some teachers achweve
excellent results wb (be wost wake shift equipment,
without ndeguate Inbomatory facihties and screntific
netraments the teaching of & stience teacher in schoot
becames meflective  Immedhate steps are necessary
for the provis on of adequate laboratory facihities and

the sapply of the aecesaty screrdafic instruments of the
Tight type to schoals

Greatest eate ehould be trden 1 presenbng tegt.
bocks contawiny correct information Steps may be

then fo have such textboohs sxstten an Daghsh wnd
Teponal fan suages

A tenaive programume of lectutes  demons
trations and extnd should be ced oy il
centres whiel ghould help to interest young pupty m
srhools oy well as the publie mn suence  The Wational
Tnstitete of Seences may et up o Penal of Lecturers
who will bs acatladle to wuy centre where popular
lectutes on any branch of seence ste wanted  These
fectures should cover alt aspects of serence including

e .



-

school curriculum in the USSR and the 12 year
Ingh school curriculum mn the US A Serious effort
shonld be made to develop mn each of our It her
secondary schools at least one section of 40 students
where trunmng m scentific subjects on the lmes of

schools n the USA and USSR chould be

provided

For the proper and efficient teachng of serence
in schools 15 13 necessuty to take steps so that the
schools are properly supplied with graduate serence
teachers of good quabty There 1s shortage of
science teachers m schools because the promuse of
greater matertal rewards lures the science sraduates
mto adoumstrative, nduostrial and other fields 1)
conditions of service of science teachers m <chools
should be such as to ttract really capable men to
the profession  Faced with the problem of paunaty of
seience teachers m schools the followmg steps huve
been tthen to mcrewse the supply anl qualty of

o teachers . UK Ther salares hwve heen
rapro d In 1948, a graduate science teicher 1
lmmmu‘:r school got up to £ 480 per imnum n 1945
ﬁr:::xluor scrence master got £ 800 a vear ani to {ay
he gets £ 1400 a esr The age of returcment of
tenchers 1 schools was rused m 1955 from 6 to 79
Nesghbourng schools have been encouraze i to shap
seience teachers, particalarly m the top most elisses
Three or four years ago tho Muustry of Lducation
publshed a pimphlet putting the claims of tenc hing
1n schools as n career to university science graduateg

20



hs 18 bemg supplemented by regules wsis o the
wnverabes of dutmgushed diectors of education,
headmasters and scrente masters 1 put the clama of
teachimg to third year science ynder graduates  Such
wsits bave prosed quite stgeessfel

Some measures on the akove lmes have to be
adopted 1n our country

Wiule ten awe obviously more important than
matersl and money snd some teachers uchieve
exeellont tesulte with the most make sft equipment,
without adeguate labomstory facthities and scientific

nstraments the teachung of a seience teacher m schoot
becomey wmeffective  Tmmed

e steps are ¥
for the provisian of adequate laboratory factibics and
the sapply of the necessary saientific mstruments of the
nght type to schools

Greatrst cate should be taben 1n presenbing text~
books contwnang cotrect information  Steps may be

taben 10 have such textbooks wntten m Dnghsh and
tezional lan sanges

An ptenwve Progmmme of lectures  demons
tratians an } exluintions should be arranged ab differant,
centyes which sho sid belp to interest young pupils o
schools ae well as the priblic 1n saence

The Natwnat
Institute of Scences may set up o Penal of Letturers

v‘c\m will be avadlable 0 any centre where populac
;tmrcs on any branck of soence sre wanted  These
ectures should cover all aspects of seienee wnetndvn



Iistory and philosophy of science

Qhe mam burden of traimng of futuro scicntists
and mtiating them mto methods of research has to be
borne by the umversities and 1t 18 necessary to ensure
that the cmoluments, rescarch grants and other
factlities available to the umversity teachers are
adequate and m no way mfenor to those avaable to
people 1 smular posttions m the admmistrative
services, n national laboratories and elsewhere
Incidentally, 1t may be mentioned that m Uk while
m 1938 a umversity lecturer rose to £ 500 per annum,
a reader to £ 600 a jear, the correspondmmg figure
today for a umversity lecturer 1s £ 1 650 and for
reader £ 2,100 The Director of a Laboratory gets
about & 3,400 o year Place of rescrich in umiversities
and post graduate teaching must be recogmised  With
out research any programme of post graduate teachmng
will fal  An essential qualification of a unrversity
teacher 18 that he should be capablo of nereasing
knowledge by research

If science has become very important 1 modern

Ife, modern physics has come to occupy the most
Jorunant place m the field of science The time has
‘ hen schools of post graduate teaching and
come ;:m modern physics should be developed m at
;-::::riour unwversities of India  Lach suchrschool
should have adequate number of comp e;cnb professors
readers and research fellows on the stal

22



§ B Muker]l Lucknor

Seience 18 plaping an neretstugly 1mportant part
1 the day to-day lves of the students and teachers of
the schools and colleges of this generation The
teaching of seience has been comparatively of recent
ongm as eompared to the axt subjects At the school
level very hittle attempt has so fat been made to give
adequate science teiching on hines comparable with
that ewsting 1n Enrope and America There 1s no
doubt that an orgamsed attempt roust now be made
to evolie o system of sclence teaching both at the
rchool level and at the college level to fit in with the

needs and requirements of a rapidly des elopiag countey
such as ours

Seience teacling 1 schools must be strengthened
The time proportion between arts nd science subjects
shoal] bs adeqrately broadened n such a was that the

students munl ean develop a balanced outlook on

srience anl humanities  If there 1s an emphasis on

science over the humamties for the next 20 years of
life of Inlan stulents perhaps that would not be
cons1 {eted undesirable

At the school level n wide coverage of smence
rabhjects mela dng both physico-chemical and biological
scrences should be attempted  Dae promuinence must
b= gnen to Matd 163 which 15 the foundation of al}
suences  Physology and psychology mast be mtro-

\"m:c;X more a8 part of srience teachmz 1 the schoo}
)
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lustory and philosophy of science

The mam burden of traimng of future scientists
and 1mtiating them mto methods of research bas to be
borne by the unversities and 1t 18 necessary to ensure
that the emoluments, research grants and other
faailities available to the umversity teachers are
adequate and n no way mferior to those availible to
people m sumlar posttions m  the admmistratise
services, n national laboratortes and elsewhere
Incidentally, 1t may be mentioned that m UK while
1n 1938 a umversity lecturer roso to £ 500 per annum,
a reader to £ 600 o year, the corresponding figure
to doy for o unnersity lecturer 1s £ 1,650 and for a
reader £ 2,100 The Dircctor of a Laboratory gets
about & 3,400 a year Place of research in umversities
and post graduatc teachng must be recognised  With
out research any programme of post graduate teaching
wll fml  An cssential qualification of a unnersity
tencher 18 that he should be capable of mcreasing
knowledge by research

If science has become very important 1 modern
fe, modern physics has come to occupy the most
dommnant place m the ficld of science  The time has
come when schools of post gradunte teaching and
sesearch i modern physics should be developed 1n at
least four wmversities of India Dach such school
ghould have adequate number of competent professors,
readers and research fellows on the stafl

22



dlose contaey between the teacher snd the students
shout 1 be encared by orgameation of tutoral worh

Engheh should be the mediwm of mstruction  Admise
«on 1o the Unwersity should be staetly confined to the
really mentonous stodents and be imted . nambey

Tncompetents should be weeded out by an expert
selection committee  Quality aud not quantity should
o the mam objective, particularly 1n pssesnng Twent oh
the bass of research publications  All uahealthy compe-
titson, fot recagmtion based on the mere guantity of
rsearch pupers should be dscouraged  This . of
partienlar impoartance in awardmy degrees by reseatch

1 N R Ses Caleattn

Every teience lms some distinctive tratts at
every stage of s develop The fundamental
pats of Sxenee are not subject to varying fuctuations
a3 are the horderlines of huowledge still they may be
viewed 1 dfferent hghts winch may be thrown down
upon them from the upper regions of scientsfic thought
Scieatrfie tnstraction 1 ous schools and colleges shonld
tde note of this and should be somewhat colonred
by the tend of thought of the bime
Tundamental obersational facts should be Srmly
stressed  attention should be drawn to inferences and
wurhing hypotheses and at teast at the graduate stage
the students ehould reabize thewr sigmfeance  There
should be ne tendency 10 one with nstructign of

s 1576 10 regard every vanation of older dens 2s
heargy




tions from overy day life  In other words, this will
constitute a course of every day science In the second
stuge comprising the IX ard X classes the students
will be required to obtuin an elementary knowledge of
any two basic suences preferably of physics and
chemistry  Switible textbooks for these two courses
are to be prepared  The medum of mstruction should
be the regional language retamning as far as practicable
the mternationally adopted symbols and termmologies
Students should be encournged to perform simple
cxperiments 1n order that they may develop a scientific
attitude of mund and be mtiated mto the scientific
rode of thinking

In colleges the medium of mstruction should
prefembly be Loghsh  Mere acquisition of facts with
out assimlating the fundamental prmerples and
genemllwt]on nvolved should be discouraged Admis
sion to colleges should be restricted to students who
have given definite evidence of mterest and aptitude
for science 1n the school  loo much of technological
detals should not be mixed up with courses of
fundamental scrence  Ovircrowding should not be
allowed under any circumstances and full facilities for
ntensive practical work should be provided

In the University where a single science subject
with specinhisation many particular branch of the same
constitutes the course more time should be spent in
the laboratory worh than for attending lectures A
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cloce contact between the teacher and the students
shoul] be encared by argamation of tatorsal worh

Frslisd should be the mednnm of nstruction Adnas
st0n to the Untersity should be strietly confined to the
sealh mserstorions stodents and be hmited 18 number
Ineompetents should be weeded out by Wn expert
eeloction commattee  Quality and not quantity should
e the mam objective partielarly sn assessing ment on
the bams of research pubhications Al nnhealthy compe-
utwn for recogmuon bosed on the mere guanhity of
resench papers should be duscouraged  Thus 1s of
pattienizr impartance 1n awarding degrees by research

10 K R Sen Calewtta

hvery soience has some distinetive traits at
erery stage of s development The fund tal
parts of Seence are not subject to varging finctuatiang
s are the borderhnes of Lnowledge still thev may be
newed m different hights which may be thrown down
upan them from the upper regions of serentific thought
Serentific instruction m our sthools and colleges should
teke nate of ths wni should be somewhat colonred
by she tend of fic th of the tame
tanlomental observational facts showld be finmly
stressed attention should be drawm to snferences and
working hiypotheses and at teast at the graduate stage
the students should teabize therr sizntficance Theére
should b ne tendeney o one with sstruction of

this type to yegmrd
every vanay
hearay © i 10n of alder dens as

:




In theoretical studies attention should be paid
to the logical development of the subject from natural
laws and principles supplied by observational facts.
Deriving of mathomatical formulae for use not from
fundamentals should be discouraged. This evil exists
in our courses in Physics in many universities and
should be energetically eradicated.

11 M R. Sahnl, Chandigarh

The fall in educational standards is not connect-
ed mainly with fall in tcaching standerds, but is
due to changed psychological and social environment.
This has affected intrinsic interest in the finer aspects
of scientific work. Were 1t not so, 1t would be n-
conceivable that nearly all the outstandmg men of
science this country has produced are the product of
science teaching when the so called standnids were
much lower than today

Among other reasons for such deterioration are
the followmg :

1. Lack of uniformity in syllabi and methods
of examination
Lack of inspning teachers or qualified men
to guide research
3. Insufficient appreciation of Indian research

workers, combined with preference to second

0

rate foreign workers.
4. Lack of a suitable language policy which



e

bas led 10 umcectarnties regurding the futore
of sctence teachng n Indie, whetber
Hind or Lnghsh It Tas ako led to the
production of unswiabie transhations of
stience 1extbooks

The Stience Congress hay also adversely
affected standards of % by pubhish

“Abstrscts” of srentafic mvestigations which
bave searcely any value

The following measures are suggested to wnprove
standards of science education

i

L]
4

Provision of greater measare of teconty to
students so that they ate unhampered by
extraneous difficulties w therr day to-day
hfe

Greater nterest i current research by
students at the graduate and post graduate
tevel

Ezchange of teachers by Indian Univeraaes
and exchange with forexgn Universities
Restriction of admissions and wmctease of
stafll revissd methods of recrmtment of
#afl and review of  sppuintments mpde
wregmiarly

Field timng m the case of the field
Leenees

Senous aetion agmnst cheap note hooks
hreepuance AYhD snd DBe  theses ouly

29



if adjudged *‘sutable for publication m the
form submitted”
8 Curtasiment of the length of theses subject
to certamn conditions
In the case of schools he advocates
1 A museum for each school
2 Tield tnps for vatural lustors study
3 Dncouragement of powers of expression by
means of wall newspapers”™ and
4 Taason between schools and colleges

Tinally, st 18 necessary that those who gusde the
educational and technological destiny of the cuuntry
should be themselves active teichers research warhers
men of science, not pure administrators so that thes
can appreciite the techmeal ficets of varions problems
associated with seience teiching educational st dards

and so on

12 € S Ghosh Unteerst)y ¢f Ko riee

Unn ercal education 15 of momentou- conccry ip
our present age, spectally beeause of our damocratic

parhiamentary system Educahion 1s th bays of true
democracy and without 1t a democrits  fom of
goterament might ewstly be overthrown  fh (du

cational system has to adjust atself o th opal
revolution which wo are m the process i und, romg
Further, we must be consclous of the 110, « o
scientafic and technologreal tuncs
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We are not still clest shoub the awmos of
efucation n generdl and sence teaching m partienin
There 18 & great davergence of opintan and praghce
Techanlogeally advaveed countries like UK and
WS A feel that the system of education specially wm
the secondaty state, should be rezsonably flexible

In formufating any edueatsonal method we must
take inte con Weration the calibre and standard of

students who are ,0ing to be taught and their envion
ments at bome

Fadueation 1 the past, from academe pomt of
wew has alwavs been an analybic and generahising
agproach  On the other hwnd  there 35 4 general
sentiment of hostility or apathy among the students
tn rea) boals & well provided Ubrary with generous
freihitiea belp to ereate the atmosphere for students to
overtame this apathy snd 1o become good Teaders

In regrd to teachung spuerally science teaching
m shoul what 15 needed are an atmosphere and
methed of teaching which shall grne the students at

all levels o sence of the value ond exeitement as the
rource of an athtude to bfe  The teacher should
epen | mach of us ime maling rertain studeats forget

tley ate i school  Only after they have got
interested yu the subjects being taughy thev are to be
rermanded of the achool setup  The best approach to
thiy en f 1y tha attitude of wiormality by the teachers
A teacher tas to be less conventional and more gnd
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if adjudged “suitable for publication in the
form submitted”,
8. Curtailment of the length of theses subject
to certain conditiona
In the case of schools he advocates
1. A musenm for each school
o, Freld trips for natural nstory study
3. Encouragement of poners of expression by
means of “'wall newspapers’’. and
4. Tamson between schools and colleges

Finally, 1t 15 necessary that those who guide the
cducational and technological destiny of the country
should be themselves aetine teachers research workers
men of science, not pure admimstrators, so that they
preciate the techuteal ficets of various problems

can &P,
associated with science tearhiny educational standards

and 80 of.

12 €. § Ghosh ['nnoss [ ST

Universal education 1~ of momentous concern
esent age spectulv booanse of our democratic

our pr
Edue vtion 13 the basss of trae

patliamentary & ~fem
demoemey and without it a democratic form of
overnment Micht eashy be overthrown The vdu
1 system has to adjust atself to the social
£ undergomny

g .
cationa
revolution wineh we are i the process of

Further, we must be consctons of the progress into
screntific and technologieal tis
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unobtrusyely, controlie i and purposeful

In the Western countries, 1n regard ta the scope
of teachmg, the general trend 18 towaeds a more flud
notion of the cumculam  An wmagnatne groupng
and wterveaving of studies m certamn subjects 18
esential  There should be a hind of science teaching
that sums rather at commumcating Some sense of the
seienbific method than ab gnamg twstruction m 8
particular branch of science  There should be a hitle
fmot of practical subjects

On the other hand, however, suceessfully the
teachers’ snterest i the subject sad Iife has been
communcated 1 will be found that the studeats
long to have thewr work assessed as for the passing of
on exammation  To mehe the best of this mtuaton,
towards the end of s school session,  student may
be given a body of work that sprang out of the schools’
own course of study and that wason a theme or of a
nature decided by consultation between the student
and s teachers  Such tests should, howerer, remsam
indinsdusl and flexible  The goal of education should

betop de the students to thesr education
tn game Way or other after they have left school

Remarding science and practical edueation there
hould be o good blending between practical and
usefl education on the one hand and arts and
humamties on the other The approach to edurstion
*hotd Lo geared ta the wathing of the present day
raentific avbeation  The stodent should be made
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more the relaxed mformant and guide. The aim must
be to provide as much formahty as 1s good for a
student, for the rest there has to be n sense that
schooling 18 not o process separate and formal and
rather enclosed

By paying attention to the joung student—
“watch lum, study lom constantly”, sud Roussew—
1t 18 posuble to psychologise and humamse learning
We should attempt to relate terchmg to the immediate
terests of the young student By ‘1mmediate
mterest”’ 1s meant not only the interests he alteady
has, 1t nlso, to a less extent, ymphies the nced to
stimulate new mterests to carry hwm forward to
unchartered renches The teacher has to note lus
rendiness for new interests n spontancous yearmng,
a sudden nnpulse of the soul

A tencher must have a eclear and defimte idea
of what baseally he peeds to do and to hdp the
students to do, he must alvasy be ready to digress
to take adiantage of the enthusmsn of the moment
The material of teaching, <pecially science teachung
1m schools, must be taken of possible from nnmediate
gources, for the reason that such matenal 1s not an
abstract ides but an honest true to hfe matersal
The teaching, at all costs, must show that education
1 concerned with the honest every day  stufl of
oxsstence  Duly madents should be fooked at m an
atmosphere that, though mformal mstil o school
atmosphere—an stmosphero of study thut 15, howerer
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anobtrusively, controlled pnd purpoceful

In the Western countries, n regard o the seope
of teaching, the general trend is towards a more ﬂfné
notion of the carncalum. An imaginative grouping
and mterneaving of stahes in ceriam subjects s
eseential There shoufd be a kind of sclence teaching
hat sms Tather st communicating some sene of the
scientific method than sé givmg instruction in a
pittieutss branch of science  There should be & little
kmot of practical subjects

On the other hand, however, successfully the
taachers' intecest tn the subject and lfe has been
commumeated, 1t will he found that the students
long to have theit work assessed as for the passing of
an examination  To malbe the best of this mtuation,
towards the end of s school sesmon, » stadent may
be given a body of work that sprang out of the schools”
onn course of study and that was on a theme, or of n
wmitare decided by consultation between the stndent
and Ins teachers  Such tests, ghould, however, remam
wdidaal ond flexible  The goal of edueation should
be to perande the students to continus ther education
sn some way or other after they have left school

Reparding scrence and practical educatyon  there
*hould be & good blending between practical and

urful education on the one hamd and arts and
hutmanities on the other  The approach to edueation
ehxild be peared 1o the warksng of the present day

eaentific ambuation  The sudent should be made
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to understand the social context of his work It mmst
be remembered that the adult life of our students
will be concerned not primardly with books and the
past, but also with the working of our complisated
scientific economy m the present.

What we want today 1s smence graduntes who
can think and act for themselves, geaduates who ean
choose between truth and falsehood, wisdom aund
folly, beauty and uglness, and thus contmbute, by
their nature, n good society.

18 T § Mahabale Poona Unuerssiy, toona

The teaching of science at different stages 1 the
history of development of & country has to have diffe-
rent objectives. Mere understanding of scientific phe-
nomens and tellecturl pursmit would not be enough
In the present state of development of our country,
our conrses need to hwve a strong applied b For
this purpose, sound backgiound and comprehensie
understanding of more than three or four different
science subjects are essentinl, and to achieve this onr
teaching should he more objective and practical It
should evoke curtonty of young mmds m schaols and
should provide enough data at the graduate level At
the post-graduate level, st should give fres scope toa
student for speeadisation either 1 applied or theoroti-
eal subjects.  Adequate background of theory m alhied
subjects alone will enablo him to be useful in branches
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sore than one  To acineve ths, ous courees will have
to be reomentated  Vore hobby rooms, work shops,
maseums reading matenad snd battet teachera have to
boprovifed At the hughest level, teaching of science
tenls to become parsomal ag 0o utierances from pulptt
can enthase a st lent to prsue science for 1t8 own ske

Research by example set forth by persons deeply
welded to the pursatt of science 13 far more effective
than mere clags room teaching

Our exammation system should aleo be remo

dell+1 fo should disconrags oramming and encourage
ongiaal thiaking It should test more the sbibity of a
stulent to utsbzn knowledge bie s ghned to fnee new
mimitions and problems, rath r than to bnow how far
he kas or has not leamnt certaan thangs fron books

Mote emphasis therefore should be put on day-to day
wath and that shoull be goven ctedit m the Lxamie
mation  Looking to the needs of tramned personnel
rcience 1n India tdsy, hnking of science teaching with
rerearch and techinology 18 mnsvitable

It could be
done 1n ang language but not at the cost of standards

t ® L Bt De'ls Unsrersigy

Teaching seenen 1o chnldren stoull be related to things
tmmadiately aronnd the child—home, garden, fields,
villapa or town '

Bamr obseriatings, PIMATY Tequinys

Rawm, motsoon, change i araon, wky, forecasy



to understand the social context of lus work, It must
be remembered that the adult Iife of our students
will be concerned not pnmardy with books and the
past, but also with the wosking of our compheated
scientific economy 1 the present.

What we want today 15 science graduates who
can think and act for themselves, graduates who eatt
choose between truth aud falschood, wisdom and
folly, beauty and ughness, and thus contribute, by
their nature, & good socety.

13 T S Mahabale Poona Uniersity, Poona

The teaching of serence at different stages n the
history of development of a country has to have diffe-
rent objectives. VMere understanding of scientific phe-
nomena and wtelleetual pursmt would not be enough
In the present state of development of our country,
our courses need to have u strong apphed bras  For
this purpose sound bachground and comprehensne
understandirg of mare thin three or four different
science subjects are essential and to achieve this our
teacling should be more objective and practical It
shonld evoke curtosity of young nunds i schools and
should provide cnough data at the graduate level, At
the post-graduate level, it shonld give free scope toa
student for specialisation exther m applied or theoreti-
cal subjects  Adequate buckground of theory in alhed
subjects alone will enuble him to be useful in branches
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1nors than oot To achreve thys, our courses will have
1o e reomentated  Wore hobby roows, worh shops,
museurns, reading matenal and better teachers have w0
te provided 4 the hughest terel, veacking of science
tends to hecame persomal, as no utterances from puipit
can enthuss s studerd to pursue science for its own sake
Research by example set foxth by persons deeply
wedded to the pursmt of science 13 far more effectine
than mere class room teachuing

Our examination systemn should also be remo
dellad It should diecourage cramming snd encoutage
ongraal thnking 1t should test more the abibity of &
student to vtthze knawledge he has gamed to face new
ataatons aad problenas, mather than 4o hoow how far
he has o has not learnt certmn things from books
Mare empbasis therefore should be put on day-to-day
work and that should be given credat 1 the exam-
ration  Loolang to the needs of traned personnel 1

ectence 1 India today, lndang of smence teaching with

research and technology 1s snewstable It could be
done n any langnage but not at the cost of standards

3 ML Bhalls Deths Unnernty

Teachurg scrence to children showld be related to things
nmediately around the child—home, garden, fields,
village or town

Sawe observations, prmary tequate

Ram, monsoon, change 1 season, sky, forecast
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Flowers, ammals Yodarn 1nventions—tslephone,
telegraphs, Wireless, Radio, Television, Electric light,
Hydro electric, Atomic energy Arr, motor, and steam
transport Factories, mulls, printing press cloth mulls
ete

Hobby worlkshops with diferent gadgoets where elements
of Physics and Chemstry ete could be learnt

Garden for the study of plants, zoological garden,
aquanum musewm

Excurstons to country farms live stock slum areas to
see need for samtation, water works, pawer houso, and
other projects

Visual ards—newsreels, cinemas
Tree choice of science subjects for study

Adequately equipped laboratorzes, qualified teachers,
proper hibriries  Frequont practicals, bettir textbooks
Model laboritories 1n every town Refresher course for
teachers, Scientific exlubitions

Boys and girls should be awahened to tho frontiers of
Lnowledge and growth of exch field Is 1t necessary to
qve hfferent scentific traming to girls? Multipurposo

schools

Enghsh must remain a medm for teaching science
(=3

Leading scientasts should talk and demonstrate to
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school students 1 aunple language thew scientific
hes—{British A gon for Ad t of
Soenes, 1858)

Three years’ degree course
Sereemng necessary, and an aptifude test essential

Final chowee of subject combuation b thiy stage.
Carefully chathed out ylisbus

M and subudianes Teol sabycts teed equal
attention

General education course essential  Pute scrance course
nat advised  Mote emph
Claba

on Practienls 8

Growth of sentifir 1deas, discavaries, vaventions and

mapact of setence on awvthzation tather than lot of
texthaok knowledge

Honours, or Pass and M 8¢ should be integrated course
of studies

Ra speaialization ab this stage  Reform 1n teaching and
systems g Chaee of prof

15 K C Wukherfl Caleulta

In the Higher Secondary School the nhoratory
courses m Physies Chermstey, Physiology, Paychology

Y.



etc have been mtroduced, but I fcel that the
mformational courses in  Natural  Science—not
overburdened by msistence on technical laboratory
work to awahen interest mn science may also be
mtroduced in the Lower Secondary School work  This
iformational course for science mstruction 1s to be
very carefully made m a way to make the pupils
acquamted with the phenomena of nature which are
directly valuable to the learners In the framing of the
course the need of the facts or the psychological needs
of the lerners and therr capacity should be particularly
emphasised without referenco to the logical need or
relation of the subject-matter  Individuals being
biological orgamsms and Psychology bewng a phase of
Biology all pupils should have some hnowledge of
biological and psychological facts and prmeiples for
the mamntenance of their ife and health So the nature
of science mstruction m the nformational course will
meclude the facts and prmeiples of certamn sciences
which are useful for the affairs of ordmnary hfe of

average ndriduals

16 § C Seal Calcutfa

For modern ways of Ining the importance of
teaclung of science 1 schools as a compulsory subject
cannot be overwmphasised It 18 necessary for the
purpose of mouldmg our younger generation to desclop
15 good cstizens and to buwld the proper foundation for



auseflcatest, Fortunately, this prinﬂp!e_h?s re_cenﬂ,"
‘been accepted by the educational autho‘nt\?q n e
country, but the. battleneck is in the actual implemen-
tatinn of the scheme. Tz 1956, the quthar ryed opo
the members of the National Tnstitate of Bolenem to
take active wterest in the problem and to sssist the
Edueation Depattroent wth their valuable suzarstion
and gwdance, The problems, ag they stand now, can
be diecussed ander the foflowing heads ;—

I Plinning of earrientom for A
schoo} teaching

Preparation of BPpropriste textbooks oy
each grade

Herent grades of

[

s

Selection of adequate namber of teachers
their guabfieation ang Temaneration.

Methods pf beaching*didarﬁr. demane.
txstion and practicals,

-

Provisioy of adrguate Jahoea
and equipinents for practical
trations on varioys Renee gu
System of Examination,
7 Chotee of furthey studes,

For the purpoen of Pannin,
entire school eareer can b diwyded
&) Prunary tup

to rlsg 1y,
ths YY), 163 Scmmlary,

U may te yointed gy
wrneulom Rood tegthe)

tory facilitian
2 and derngea.

hierta,
[

2 of enrriendagy 4,
it funs Stages co.
@) Ugpper Pritnary (p to
and (4} figher S'rfnnd:af}',
that witk sy

dtfiaing the
. eannar fe

Weittey, o ALef
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etc. have been introduced, but I feel that the
informational courses in Natural Science—not
overburdened by insistence on technical laboratory
work to awaken interest in science may also be
introduced in the Lower Secondary School work  This
informational course for science instruction is to be
very carefully made in a way to make the pupils
ncquainted with the phenomena of nature which are
directly valuable to the learners In the framing of the
course the need of the facts or the psychological needs
of the learners and their capacity should be particularly
emphasised without referenco to the logical need or
relation of the subject-matter. Individuals bemg
biologieal organisms and Psychology being » phasc of
Biology all pupils should have some knowledge of
biological and psychological facts and principles for
the mnintenance of their life and health. So the nature
. of seience instruction in the mformational course will
include the facts and principles of certam sciences
which are useful for the affairs of ordimary life of

2 jndividuals.
avernge Sndiv idua

16 S C. Seal, Caleulla

Tor modern ways of living, the importance of
teaching of science in schools as o compulsory subject
cannot be overemphasised. Tt is necessary for the
purpose of moulding our younger generation to develop
as good citizens and to build the proper foundation for

0y



matters—fing  and

mammate, prehiminary
bagic 1deas leading to
study  of Phymes,

Chernstry, Biology.ete

{2) Hygene & Phystology
4 Upper Seondury,  Genersl Science-tugher
grade, and

clectine
subjects—

Phvses,
Chemstry, Biology, ete
and  Physwology &
Hygene should, how-
ever confinue od a
cotopulsory subjecy

Lare should be tahen that the young brain 3 not
resburdened with too Toany subjects nnd oo much
detals  Math shoald, ¥ , e 8 compulsory
subject all through  Craft should only be an addition

a8}
tibject  Bocwal Studies may be dovetaed with
Physislogy and Hyguene

In the proposed curnculum ss published by the
Board of Secondary Education of West Bengal a large
number of mstakes and diserepancies have been noted,

besides some obvions defects 1n the preparation of the
cornculum and the syllabi Al these need thorough
etutiny and revision

1813 therefore proposed thata
Lommittee divided mto several sob-committees may be

constituted to deal with the problem of science teaching
m sthools both 1n compartments as well as & whole,

and be asked to prepare and snbmt therr final recom
mendations within one year

2t



without the latter teaching cannot be standardised
Indeed, a good texthool can often cover up the dearth
of good teachers The methods of teaching should
also he orgimised 1n a simple and practical manner as
far as possible for each grade of students supported by
demonstration of simple expermments and practicils
Proper and adequate amount of equipment and suitable
practical laboratories are the two essential adjuncts of
good and effective teaching  The system of «xam
natton also needs a careful consideration Tt may not
be nise at the imtial stage to leave the examination
m the hands of the school authonties themselses
Jeading to obvious vamation in the standard

It 1s suggested that the science subjects should
De taught in the following sequence

1 Primary Classes (1) Study of the things
(1p to class I1) around us, m sumple
descriptnve  formn, to
creato 1nterest and

inquisttly eness
(2) Cleanhness and
practice of primary

rules of health

Upper Primary Begmning of General

(up to class VI) Science, and of regular

Hygiene teaching

(1) General Science dealing
with things on and
around  the carth

(-]

3 Secondar)

40



mattess—hvmng  and
mammate, prehiminary

bame 1deas leading to

study  of Physics,

Chemstry, Biology,ete

{2y Hygene & Phy swology

4 Upper Secondar) Genetal Science~tugher
grade, and elective

subjects—  Phystes,

Chemistry, Biology, ete

and  Thysology &

Hypene should, how-

ever continue as a

compulsory subject

Cate should be tahen that the young brain is not
overburdened with to wany subjects aud too mach
detmls  Mathematics should, however, be a compulsory
subject all through  Craft should only be an additzonsl

subject  Somsl Studies wmay be dovetsiled with
Physiology and Hygiene

in the proposed curriculum ss published by the
Board of Recondary Education of West Bengal a large
number of mistakes and discrepancies have been noted,

‘besides some obvious defects 1n the preparation of the
curnicutum sud the syllabi Al these need thorough
sctutiny and revision

I8 therefore proposed that s
Committee divided mto several sub-committees may be

constituted to deal with the problem of stience teaching
w echools both 1 compartments as well as a whole,

and be asked to prepare and submit thewr Sina} recom
mendations within one year

41



17 M S Krishnan Andhra Umiersity 1 altasr

The proportion of children attending Primary
schools 1 India 13 stall 2 minority and this proportion
15 steadily reduced at Secondary and High School levels

Lattle serious thought secems to have been bes
toved so far, on scienco teaching 1n schools At ths
primary level eclementarv seieuce should deal m o
genors] way with natural phenomena fumiliar every
day objects and nature study  Much of this can be
mtroduced through languise study classes In the
Middle and High School stages fundnmentals of the
magor branches of science should be taught with expent
ments and observation  Fhe waaliary subjects will be
Geogephy, Thstory and Cnacs Physwology Iy giene
and Drawing  The teaching in the Iigh School stage
should aimm st a good standird so that when the
students enter technser or vocational schools or the
university  they will hwe a good sound background

At present too mamy mdnadusl subjects are
taught nnd teo many texthoohs pruscribed  beeauss
there has been no logicyl thuhang pacticularly in
regnrd to the stordy 1mprov meants of stindar s m the
sohools  Unsutabl. testboohs are prosersbed and
these are frequently changed

A definste bins can bo brought nto the IDgh
Schoo!l stage mn onler to sepamte out students nto
groups to fit them into the pattern of further atudies
thev would undertahe
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Physeal Seences—for those who will take up
Serence, Techuology and Engineering

Buologieal Srences—fox those taking up Buology,
Medicme Agreniture, etc

Hi and Soonl § for those taking
up Fistory, Sociology, Philosaphy, Law, ete

In the High School there shauld be a careful
separation of the groups who will go m for voeational
techncal travung sod thote gaod encugh to go to the
annersities and higher mstitutions, which otherwse
will become 1ncréacingly cluttered up by persons of
poor cahibre feading to national waste and mefficiency

18 K P Chatopadtyay Caleutta

‘The woportance of teachng acience 1 schbools
the present age to meet matimal requrement of
veamed personuel  Teacling of science 1n schools 3y
Englnd  Scottand, Denmatk  Sweden, France,
USSR and Czechostovabin as observed by the wrter
i course of wvisits to schools wm these countres on
different, accasions

The teachung of scrence 1o schools
1w West Bengal

The syllabus as framed now for this
purpose  Suggeshions to mimmsee cost and to mprove
teaching 10 the hight of the writer 5 previons expenence
v Ddueation Officer Calewtta Corporstion snd hus
assocation  with  High  Schoals ordmary snd
multipuspose  Difficolties of colleges



19 3 N Basu Calentta

In the syllabus of the Secondary Schools up to
class X, a subject under the name of General Science
18 mide compulsoty to be leatnt by eiery boy and
gl Tlis ecarries 50 warhs out of the total of S00
marhs preseribed for the School T'mal Examination as
follows —

Total Marhs—800

Inglish 150
Bengalt 150
Mathematics 100
Sansknt 100
History 100
Geography 50
General Science 50
Llectives 100

800

This paper contuns topics on four subjets
Physics Chemistry Biolony and Botany  The equip
ments recommended for such teaching m the classes
IX and X cost approammately Rs 2000/ This s
stated to mdicate the aden of poor arrangcments both
1 syllabus and equipments preseribed for the tcaching
of seience to every boy and girl coming ont of School
Twmal I xamunation Over and above that due to
meagre grade of Rs 70/ to 130/ per mouth for
Science graduates 1 becomes alway s a difficult problem
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for the Secondary Schoolsespeanlly m rural areas to
secura the services of & acience teacher

¥ar learming of Science as an electave subject
cayrymg 100 maths one of the foflowing subjeots 18
presenibed —

Electives of Class X High Schoels

fa) Phymes, Chemstry

by Methames

{¢) Botany

@} Biology

{e) Agncalture and Fisluenipure

(f) Home nursing and Domestic Beience {for
guls only)

The equpments presenbed for teachmy and
laboratory work of Physies, Chermstry, Mechames
cost Rs 5000 Two peands of Practical werk per
weeh 1n the laboratary of each subject are scheduled
for ench stndent  Here also I am of the view that the
equpments ate not adequate  Over and above this,

services of qualified stience teachers are to be secured
with great duficolty

Texthooks on regonal Lingusges on sll the
seence sahjects preseribad, are ot yet avarlable,

Higher Betondary Schools (up to class XT)In
thas wourse  searence subjects are taught to Iagher
standard  The equipments cost per stibject vanes fpmm
Ry 25000~ to 40 009/ aceonding to the sbject  In
Weat Bengal, the Schiool Fynal Exaramation of the
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Higher Sccondary, will begin from 1960 So up till now
1t 13 on preparation stage  Qut of 400 Secondars Schools
about 200 Schools are bemg converted 1nto Ihgher
Secondary till now It will take perhaps another
10/12 years to convert all the schools mto Higher
Secondary  For this conversion, Central and State
Governments are paying the cost of buldings and
cquipments  It1s reported that for contersion of each
school a grint of Rs 1,60,000/ to 2 00 000/ 1> needed
The financial habihty for the comversion 18 undertaken
by the Government Ihe mamn diffieulty as nroso
and anticipated, s the shortage of good science
teachers and the textbooks m regional languages
As far as I am aware the Dxpert Commttees for
Termmology on Mathematics Physies Chenustry and
Mechanies, set up by the Yamstry of Lducation,
Government of Irdia have not yet completed therr
worh though they have advanced much to achiose
ther objectives

On completion of thewr work the rgional langu

ages have to look mto the termmolozy and dectde how
=
much of 1t 15 to be aceepted 1n each regional language
and tetbooks on science are to bo wntten using that
termunology .
1 The textbooks vernaculars  offer o great
hindrance to the study of Scrence m Schovls

Kon avarlabibty of Screnee teachers i adequate
number snd of proper quahfication s another

obstacle mn the woy

w2
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133

The financial aspect 1s at present a third problem,
with the exception of the uit purpose schools
According to rules of the Board of the Secondary
Schools 1 West Bengal, 2 school 13 not allowed
to 1mcur expenditure on contingency tems meluding
equipments, furmture, books pay of hbrary
assstant exceeding §f3 of the amount spent on
acconnt of salary pad to teachers This criates
» hindrance for purchase of sufficient equipment
for Science teaching

Mo ear warked gront 1s wade for teachmg Seience
subjects

Lack of nterest on the part of the students to
learn Science

Schools should be adequately furmshed with

equipments  Finance shall be ear marked for
thia

Arrngement be made for the tramung of requsite
nuntber of Science teachers and an attractive
grade be provided for the tramed Science teachers

Wniting of texthocks by properly qualified percons
on different Sc enee subjects m each regonal
fanguage 18 to be promoted  The State G;vem
ments sre to take adequate measures for thyg

To induce anthonties on different subjects to w1
textbooks, 1t 1a RECRWATY b grant award and .
financial help e



4 Young boys and girls are to be encournged to take
more interest in Science. Separate prizes and
awards be granted for study of Science to students
by way of recogmtion of thar interest i
Science.

& Specwl popular Jectures espeerally on the utiiy
of Science m every-day lIfe of people shall be
arranged once or tvwice a year 1 each school to be
delnvered to students and teachers by a sctentist
from nearby Colleges or Research Orgamsations

20  Bir Babadur, Mushim Unirersity, dligari

‘the objectves of science teaching 1 Indin need
reconsideration in the hight of the total educationsl
progmmme  Tlis alse calls for re-organtsation and
re-orientation tn admmmstration of science teaching
programue as 4 whole Without suck a re-orientation
no satisfactory progress appears possible

The complexity of the problem of re organssation
of science courses ab the sccondary level i accordance
with the pnncple of differential ps)chology, socil
needs and philosophy ot science should not deter us

from facing the tssue squarely
a¢ D S Ngm, Central Instiute of Educition, Delhy

The following problems are to be considered *

1. Shortcomings of our teacher preparation” —
Shortcomungs are found bor'« the subject

48 .



matter field a3 well as n the art of teaching  The
firt may be rechificd, besdes making the teaching
profession more atitactiie by 1nstituting vanety of
optronal tourses 1 the appheations of 1 arsons branches
of Sacondary School sctence in graduation courses and
by making specalization 1 them a desirable guahfics
tion for 2 sclence teacher’s post s for 1mproving
the att of teaching, greater attention to systematic
conreptual amilysis of topies before attempting to
teach them should be pmd by Teachers’ Traming
callezes Recommendations for smstituting M Ed
coarees m methodology of teaching sctence with a
tentative outhne of the course  are ako'made

2 Titiated terpretation of general science

coucept —

Tt 13 regretable that no attempt has so far
becn made 10 this conntry to evolve a General $ 1ence
svllabus by adequate procedures as was dune by the
Science  Masters’  Assouation  London  who first
prepared a hist of pomnts of contact of a pupal with the
scientific aspect of his poviroament and then evolved
 cumeultom based on that st Kot only shonld such
an attempt be made i ¢t
et oy, bt st of e ot ok
D b e o Dbl o enble

e developed locally 1 every school
and ehiss  The techmque once Jeamt, will have an
automatic 1mpact on methods of :eaqhm; w

e learming —

Children can learn more through  supervised




4. Young boys and girls are to be encouraged to take
more intercst in Science. Separate prizes snd
awards be granted for study of Science to students
by way of recognition of ther interest mn
Science.

6. Bpeeial popular lectures wpecislly ou the utility
of Science in every~day life of people shall be
arranged once or twice o year in each school to be
delivered to students aud teachers by n scientist
from nearby Colleges or Researeh Urgamsations,

20  Blr Babadur, Muslinms Uriversiy, Aligarh

T'ho objectives of science teaching 3u Indin need
reconsideration 1 the hght of the total educationsl
programme. This also ealls for re-organisation and
re-orientation in ademmstration of science teaching
programme asa whole  Without such e re-oricutation
no satisfoctory progress appears possible.

The complexity of the prablem of re organisution
of suience courses ab the sccondary lesel v aceordance
with the prmople of differentm] psychology, social
needs and philosophy ot sctence should not deter us

from facing the wssue squarely
oy D S Kigam, Central’ fusiysute of Edue ron, L

The following problems are to be considered

1. Shertcomings of onr teacker pre paration
Shorteomings sre found both in the subject

48



assess these <dafls, 15 very much needed  Schemes of
practieal ex: \/ should be prepared on the same
Iines as varions psychological performance tests and
they should be standardized after several try outs, and
bv cateful evaluation of their rehabity and vahdity

22 S K Chakrabarty Caleulz

Ihe paper <tarts with an analysss of the develop
rent of Secondary education up to the School Leaving
stage durng the last three decades and deals with
the trend of vanation of the age group passing out of
the School Final Stage winch should form an important
basis for the preparation of a smtable syllabus  The
gradual changes 1n the weightage of Mathematics and
Setence 1w the whole syllabus hus been amalysed It
shows that there 15 a high degree of eorrelation between
the lowering of the age groupand the mcresse i the
percentage of falures and the fall m the average
standards of education in the country

A compatatrve study has alse been made
between the newly imntroduced Higher Secondary course
1 the country with simalar courses followed m the

USSR end USA with specsal emphasis on the
followwng posnts

{3} School hours devoted to tenching

b} Weghtage of Science allowed
fc} Exammation pattern

=y



studies, and henee the teachers can achieve greater
results in proportion to therr cfforts, through these
techmgques.  Their task, will, however, be made
much easier if sets of carcfully plauned assignments
and instruction cards for pupils’ experiments relating
to various courses of studies, are evolved, and made
available to thent.

4, Why are community resources not utthzed ¢

Use of community resources will always remam
a very good aid to teaching  Thie 1, however, hkely
to e more effective, only if adequate machmery 1s
developed to make use of them Formation of educa-
tional units at these resource centres, for production
of hterature and for acting a~ consultants to schools,

is suggested,

5. Clams of gifted (ldren

QOryanization of courses of studies into smaller
units and makmg provision for earnmg  additional
credits, over and sbove the muumuom required  for o
THigh School Certslieate, may be encugl to an-wer the
present need. The Science Club approach, rather than
apgfega{i(“\"oﬂ doubtful enterton—may be a  more
worthwhile techmaque of goang gurdance to these
children.

6. Our haphazard practial exanunations

A careful snalysie of practical norh 1mto the
basie skills needed to pesform 2t and modifying the
observational procedure to enable the examuner to
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For improvement of science teaching both
schools and colleges we need not only a large sumber
of scieuce teachers but also tesghers with good
personal qualities combined with smtably Ingh acadenue
qualificstions  Though the teachmg of science to
fature scientists 1s 8 pnmory conuderation, the
secondary function of science teaching 1s to mtroduce
the msing generation of etizens to the prineiples and
methads of science, so that they can at least have an
appreciation of science 18 “an unsgmative adventure
of the mnd seelang truth in the world of mystery

and of the part played by science and technology mn
the hife of the commumty

Though every opportumty shonld he taken to
represent teaching us a nobleand rewarding
this m itself, 15 unhkely to do a great
good the prospective shortage during the peak yeurs of
the presest deende Many a youag serentist espemially

among those tearlung physical and chemical soxences

or engineerng feels the frustration of bemng forced
o finaneinl sacrifice to remanm 1n the class room when

@ luerative mdustnal or adrumsstrative position could
be s for the taking

profession,
deal to make

There nre several 2Tt re;
together might have py mfmedm:mgf;e;t :imfh:a:;etn
of recruitment Condstions of work could be xmprove;
(;:b:y sllowing more time for the Prepatation of
m‘;;t::go ::;e:cxses, ) by providing laboraéory
¢asanably acale and {(ny) by apps

g that science teachers n particalar need fxl;n:m: "

for



t (d) Teaching methods and external aids to
teaching.

The necd for preserbing a uniform syllabus with
proper cmphasis on the different portions and alwo of
initisting plans for the traming of suitable science
teachers have been discussed

The mportance of the publication of suitable
textbooks and the help and responsibihity wlach the
Government and the learned mstitutions of the country
can share has also been discussed.

23. 8 K, Bhattacharyya, Indran Imstutute of {ecl nology
Kharagpur

Some of the mawm fuctors which stand i the way
of improved science teaching are

(3) shortage of qualfied scrence teachers

(1) nadequate wmount of money avalahie for
Inboratory assistance and for equipment

(i) inadequate number of school laborttonies

(iv) Tach of proper trmming  facilities  for
terchers,

The present aud prospectine shoftage of sience
tonchors constitutes a mational problem  There ss
acute shortage of sciemce teschers pot only i our
country but in the whole world.
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our eountry have practically no science laboratones 1
the truest seme  Adeguate fands raust be provided
by the Government to all the schools for setting up
pood science {aboratories  Besides, many of the
exsting undergraduate colleges have very ill-equipp
Liboratories and ns a result the students commny from
those colleges recense very hitle samentific practical
bachground  Taberal funds shonld be provided to these
eolleges for upgrading their laboratories

beienes teaching can also be mproved by (1)
gantsing short-time ¢ g course for High School
teachers 1n the umversities preferably dunng a long
vacation with the object of bringmg the Hagh School
teachers up-to-date with the latest developments m
therr subjects (n) by mtroducing overseas teachers’
trumng programme and (in) by orgamsing lecture
prog by wm different fields
which will no doubt strengthen and stimulate the
science programmes 1o higher schools and collages and

also ad 1n the motwabion of able secondary school
stedents for bulding up scientific careers

Saience teaching can nlsa be mmproved by

orgamsing ecentific film stows scentific exhibitions

; !

s hvxaxba toh tifie snatitations, workshops
and by enhancing the actmties of Seience Ol

A Clubs and

Lastly 1 take this opportumy;
the need for conducting Y of reiterating {1

demonstration i
my
during elasyroom. teaching ang {1} the :;!;e fo:;::
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additiona} study m order to hecp abreast of derclop
ment m their subject (v) by providing adequate
fiethhes for p"xrb-tlme reseirch particularly to those
who are research minded and (v) by encouragmg the
teachers by awarding prizes medals ete  for thur
meritorious sers1ce ag teachers and researchers

It 13 also consiudercd that more semor posts
<hould be created rs has been done in the untyersities
to allow greater flessbihty m the anarding of allowances
and to permt further advancement of gifted toschers
without ciusing them to leave the class room for more
remunerative employ ment elewhere

A teacher wathout ndequate finaneial assistance
15 presented from gnany sufliclent tune to studying
modern developments 1n hts subject(s) and alse from
undertaking  anv form of ongmal research  Iis
contrbutions to guneral ont of school actisitis will
al o be curtnsled

While admuttin, that the present shortago of
teachers, particularly for the sccondary schools and the
undergraduate colleges 15 o dircet outcome of the
overall shortage of fully tramed and competent
screntists and technologists st 14 yvet true that much
could be done to increase the incentives offercd to men
who feel atteacted to teaching but are deterred from ot
by such considerations as has e been outhued above

Lxcept  the sponsored  lugh  echools and
government lugh schools most of the high schaols of
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To sttasn the shove objectuies, there could be s
saniety of courses and approach QOne such app
13 suggested below

A schoot course for Chemistry must, of necesaty,
be o bams for further studies i colleges DBub ¢
Qould slso provide for these who do et wikend to
prosecute forther stndses sn Chemmetry Embracing
Toth these facets & model echool caurse for chenustry
1 delimeated as follows

{A suggested school eounsee for Chemstry with
some explanatory notes will be meinded and dizcussed
1 the body of the paper)

The effectivencss of o pattern of teachung of
Chemustty and for that wmatter of any branch of
human knowledge must be necessanly bound up mith
the system of examination and the nature of questions
ached  After all tenchwng must have learnmg as ats
realgoal and on examination must alo teach  Inthe
coutext of theee, a question paper or 2 set of gaestions

must have the followiny 1n proper halance and
proportion ——

e @) Questions reqmring yeeall of miormation

b) Questions requining wntng of essays, angd
(2} Questions vequaring <olution of problems

{The zelste functions and effectnneness of the

three types of queshions will Le elborated
and
m the paper ) aseusad



undergraduite  Liboraters  work m Phy«ies and
Chemistrs to keep 1 step with the class room teaching
This will smprove the effectis eness of the teaching and
also les en the stramn on the lecturers and laborators
demonatritors

24 5 M Mukherft Pa jib lenesn

Objuetives of high school eduiation nnderlned,
suence teaching m the content of thewe objectives,
speenhizution 1fany, should be broid bised, vocational
tramng at the school sta. 15 untsgomstic to the
objectnves of Ihgh School education and thereforc
should be discouriged a broud pittern of High School
conrse proposed and disenssed

Teachmng of Chemstry m schooly and colleges
nuust hiave the following objectives

{a) Toprisunt tht busie princples of Chenustn
as an mtcdlcetuf disaphne and a8 o eraatise
pursmt of human hnowlcdge

(by to mculeate m the students a habit of
amhtical and critical thinhing ol
Jogsen} and quantitstive relitionships

(¢} tohelp the students m acquiring an under
stidmg of the methods of science and of
the mportant pirt phyed by Chemistry o
every-dyy bfe of rousety and

d) to develop m the prommsng  stulinta
genmwmne wnterest in Chemustey for further
studtes 1n chemienl science



To attam the above objectives, ther conld be s
vanety of courses and spproaches. One such approsch
1 sumgested below,

A school course fur Chemistey must, of neressity,
te & tss for focther studies w onfleges. Dat 1t
hould also provide for these who do not intend to
proseeute further studes 1n Chemwetry Embracing
foth these facets, a model achool course for chemistry
13 delineated as follawy

{A wopgested achool coumse for Chemmsiry with

some explanatory notes Wil be incloded snd discussed
1n the body of the paper)

The effectiveness of a pattern of teaching of
Chenustry, and for that matter of any branch of
hyman kunsledge, mast be necessanly bound wp with
the gystem of examination and the nature of que<tions
ahed  After ol teaching mvast have Yearnmp as its
real gool and an examination must alro teach  In the
coutext of there, n question paper or a set of gnestions

must have the followingy i proper balance and
progortion -~

hd @l Questons requinng reeall of snfomantion
(bt Questions tequinng wnting of essays, and
te} - Questions requiring solotion of problema
{The relative functions snd effrctiventes of the

three types of questions wilt be elaborated and Attt
m the poper )



The success of vven an ideal course of study will
fargely depend on the quality of the teaches
If the conrwes of study or syllaln are important
it 15 tesching perconmel that 1s wital Agam, ne
two teachors con be wlentical i thewr approach.
Therefore, 1t 15 probably lugh tiune that there
should evolve a method for selecting from amongst
the citizens the nght type of pemons who con
deliver the goods as teachers  The shortage of properly
equipped terwchmg per-onnel resulting m the recrut-
ment of those who nter the teachmg profession only
as the liat alternatine constitutes the crux of the
problom of the erisis i educition m our countrs

A colhuge course for Chemistry will bo discussed
primanty ae n basis for those who intend to speainhize
w science  This course will be an oxtension of the
school course for Chemistry

The broad pattern of the quustions for (xamt
pation ot the B 8Sc level should be the same ns
mentioned carher for Ihgh bSolool (xammation m

Chemistry

25 U P Basu fen al hmmumdy Aesearch 1 astitu e, Calculta

Scwentific pursmt has led to the growth and
effusson of hnowledge for smproyement of methods m
enhancing the cconomie prosperity of o wountry  As
gewence 18 mo<tly mamfestd to the society through
wndustry  tesching of scicnce for industry 18 bocommg
of considerable sipmficance  Science  education,

&8



however, is to be mtegrated fram the school to the
post-graduate level.

Difficulties were there m the past for the fact
that educatiomsts had not tred to understand the
requirements of science m industry, nor the ndus-
trishists showed any entl for the devel t
of mdustry through application of science and
technology. Students of scence, apart from their
special tramning, must be taught from early stages to
fearn the mtnicacaes of indastry, and the technical
wotkers of the wndastry roust also be given a chance
ta hecome ntellectuals  This would necessitate a
mutual exchange of ideas between teachers of
unmiveraities and technologists of industres, In such
adjustment  «trexs 1w always to be lad on the under-
standiag of the values of human bife.

A daser coordmauon amangst the dufferent
agencies (Unveraty, State and Imlus\ry) would now

he pasentud for proper development of seience and
technology

26 A G Iningran, Geolngiral vurey of Indyg, Celenttr

In recent yenre
filities for Ingher ¢
the reased consderably
wegretted that an the syl
degree of severn) of  theye university, e s
«mphens has not been & o

e adequaty
VEB ta the fupg,
tiet hnowledge in gl 1y branches of é::;:::) ang
€Y, an

the number of ceutres with
Taining m Geology has been

It g, however, Very much
labus presersheg fo



The success of even an ideal course of study will
largely depeud on  the quality of the teachess.
If the courses of study or syllabr are important,
it is teachmyg perconnel that 1s vital Again, no
two teachers can be idenfical m  their approach.
Therefore, 1t 25 probably high time that there
should evolve s method for selecting from amongst
the atizens the nght typs of perons who can
deliver the goods as teachers.  The shortage of properly
equipped teaching personnel resulting i the recrutt-
ment of those who enter the teachmg profession only
as the last alternative constitutes the «rux of the
problem of the erssis i cducition m eur country

A college course for Chemustry will be dnureed
primarily a< a busts for thoe who mtend to specialize
m science  This course wall be an extension of the
school cour-e for Chenustry

The brosd pattern of the questions for exam-
natien at the B.Sc¢ devel should be the «amo as
mentioned earher for High Nchool exammation m
Chemstry

a5 U, P.Basu Bew o Immaonty Recearch 1 situte, Calcutta

Setentific pursut hus led to the growmth and
diffusion of knowledge for tmprovement of methods
enhaneing the cconomic pruspenty of 4 rountry A
seience 18 mostly mamfested to the woaety through
industry, teachmg of sienes for duotry 1y becommy
of cousiderable  sigmificance  Saence  educaten,
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Apphied Geology must be given only after the essentinl
baste kmowledge has been acquired wm all branches of
the scence The present tenlency of ruamng
alternative courses m Pure and Applied Geology after

» most rolimentary BSc coursess not sound  [ow

can apphed knowledge be gwven unless the bame

knowledge n pure suence has been acquired It

appears to the present wnter that the best course for

education 1 Applied Geology would be to have two-
year orthodax course in Geology leading to the M Se
legree followed by a ome year course with cmphasis
on Appled Geology It 13 suggested that some Central
authorty should step m and wittate standardisation of
conrses 1n all the different umversities at least so far
os treology 13 concerned  Posmbly the Inter University
Boari arled by the Vimstry of Lducatwon could
organise & machinery to look 1nto this ang take concrete
steps  The Natwnal Institute conld lend 15 weiht
blishing  proper °

¥

Another powat of vital frmportance in connection
with the education in Lreology 15 the recogmibion of the
fact that Leology 9 essentually 4 field saence It will
ther fore  be of mutual benefiy to have greater
co-op ration between the different departments of the
pov tnmunt that are devoted to field studies and the
nasserdties shere aca lemie ang laberatary work, fing,
areater emphasis Recentls 5 numher of schemes bavs
heen ntroduced under which the students o;
MR EINtes are bemng pranted facthittes for ¢
and trawning in field work 1n the Gealomeal Sxpeﬂenw

i urvey of
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they are thus what may be described as *“unbalanced”.
In some cases Indian Stratigraphy does not find
proper treatment, in others Palacontology is badly
neglected, in still other fields, Geology is mote ar less
completely jynored. As o result of this the boys
trained ‘in these ecentres are not equipped  with
knowledge of an all-round nature and they are unable
to give a satisfactory account of themsclves for no
fault of their own. It 15, therefore, urgently called for
that steps be taken for standardisation of courses
leading to the post-graduate degree and that any wyde
disparity that may be existing 1 the syllabus of the
hifferent universsties  and  stitutions  should  be
retnoved

An additional problem that jas recently cropped
up iu this connection ys through the zeal of certam
universities to lay greater emphasis on applied asperts
of Gealogy which has led them to start courses leading
to an M.Se. degree or diploma m Applied Gealogy.
This new name has a greater appeal und 1t ¢ntehes
the imagination of at least some of the employers It
is, however, a matter of doubt that at what stage the
emphasis  on Applied  Geology should be  lud.
The present writer 18 defimtely of the opmon that
basic education m the numnerous and diverse branches
of Geology including Dyname snd Geneml Geology,
Crystullogmpb)’ and Mineralogy, Petrology, Ure genests
and  Beonomic  Geology,  Palscontology  and
Palacobotany, FPrinciples of Stratigraphy,  Field
Gieology, cte. is very essentinl and any emphnsis on

(11}



Applied Genlozy tanst be fiven naly after the eential
banie knowledes bas been acquited in all branehes of
the seence, The prewnt tendency of rtosning
alternative coarses in Pate and Applied Geolony after
a most radimentary BSe. course s not tound. How
can appbed knowledge be given unless the basic
knowledge n pute science has been acquired. It
appears to the present writer that the bewt enuree o2
education 10 Apphied Geslogy would be to have two-
year orthodox course 1n Geolgy leading t0 the M S,
degree, followed by a one-year course with emphas,s
on Apphed Geology It msmppested that snme Central
authority should step in and wmtate standardisation of
courses m all the different universties ay least o, f32
a3 Geology 13 concerned. Powbly the Inter-Univerity
Bowrd aided by the Mimstry of Fdueation ould
organise o machmery to Yook 1nto this and take conctete
steps  The National Institute could lepq 13 weight iy
estabhishing a proper machinery,

Another point of vital traportance 1 connection
with the education 1n Geology 1 the fecoumition of the
fact that Geology 18 essentially 5 felg scienes, Yt will,
therefore  be of utual benefit 15 have greater
co-op: Tation between the ifferent departments of the
government that are devoyy) ta f

univeraities where seademe ang
4renter etmnphas, Recent)y,
been  introduced under
untsersities arp being
and training 1 field

eid stodies and the
labaratory work finds
& aumber of sehemes have
which the students of
Branted facihties for experience
work in the Geologreal Sutvey of
erer, Ny
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India. Thisis indeed very welcome. It, however, noeds
to he further intensified.  In addition, it is suggested
that a system of interchange between the field officers
of government departments and the teachers of the
universities for a suitable period, sav one vear or two
in each case, be introducad

27§ Deb, Jadas pur Unnersity, Caleutls

In the enrriculum of science teaching n the
Secondary Schools, a very elementary wdea 1s grven n
the treatment of natural phenumena such us atmos-
phere, water a3 a vital need of hife, earth’s surface—
including the study of rochs and mmrrals  In mnst of
the schools, this portion 13 not at all touched n the
class as most of the echooly do not possess the appara-
{us, rochs and nuneral samples for demonstration

Due to the growing demand of geologtsts i the
country, and also due to the mereased opportunities of
gettinyg admission m geological sciences at the univer.
sity stoge, Geolopy should be introduced as an electne
subject in the suience siream of the secondury rchools
in the same wmanner as Biology. Mechanis Speon)
Mathematics, ete. ete. Moreoscr. the subject of Gieogra-
phy which is at present nehuded i the humamties
stream as well ps 10 the science atream  has the rame
sylabus and has the same hme of approsch i the
method of tenchimg, A different method of treatment
m teaching Geography 10 the two dilferent sticams
should be adapted, e.g. more of human geography and



coltaral land scape and  Regional Geography and
Commercial Geography W humambies stream and a
heavier dose of Physical Gedgraphy, Geomorphology,
econgrmic minerals of Indin and other countnies, Region
al Geography of South Fast Asa and Middle East
countnies ete ete should be wncludled 1 the Geography
course the scence stream o separate arrangements
are necessary ab present for teachimg Geology ss an
elective anbject 1n the schools except a shight addition
and slteration of the exsting Geography laboratery
and the same teacher who s tearhing Geography, wil

be ahle to teach the major part of the cource

The
Serence Clubs can make at ts to offer t
to the schools 1n extending science lecture proyramme

with lantern shdes aod fitm strps

In the General Certaficate of Education Examina
tion of London Umversity, Geology 15 mcluded st all
levels, 1 ¢ ordmarv advanced and scholarglnp levels.
In Fronce Geology 15 meluded as compulsory subject
in the baccalaurest examination 1n the second cycle of
seience stream  In most of Lycees and Colleges, the
geographical teaching artang ts are broadened to
melude all the dufferent aspeets of teaching Geology 1n
bacealaureat standard °

In W Germany, the Reife Prufung or Abtyr
examination, contans 2 ve

: 1y heavy course of Ph
Geography 10 which almost alithie important hmj;:’l?:]
of Eatth's sciences are taught *

The Al India Councal for Secondary Edueation
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Indin Thisssindeed very welcome |, however necds
ta be fucther mtensified  In addition, it s suagested
that a sy stem of mterchanze between the fidd officers
of government departments and the tuachers of the
unnverstties for a <utable pertod sny one veir or two
m each e1se be mtroduc d

27 S Deb Jadarpr Unnersily Caleutta

In the curmeulum of science teaching  the
Secondary Schools, a very elementury iden 1 given
the treatment of natural phenumena such as atmos
phere, wuter as a vital need of Ift earth’s surface—
melnding the study of rochs and minerals  In most of
the schools, tins portion 13 not at all touched in the
class as most of the schools do not possess the appara
tus rocks and nineral samples for dumonstration

Due to the growing demand of geologrits m the
country, and also duc to the incrcased opportunities of
getting admisston i geologreal scrences at the unmer
sity etege, Geology should 1e introduced as an ddeetsng
subject 1n the stience stream of the secondury s hoala
n the same wanner s Biolopy  Mechanics Speemt
Mathematice, ete ete Moreover the subject of Geogr
phy which 15 at present meluded i the hnmantties
stream as well as m the science stream hns the same
sy lbus and tas the same hine of approach n the
methnd of teaclung A different method of trentment
m teaching Geo,raphy n the two different streams
should be ndnpted epg mon of hunan reography and
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water—Broad outhnes of 1mmunzation—Later on
cwommuncable  diseases—What to (o In case of

epidemics o n eprlemic area-~Seehng help of Jocal
Tealth authorities

Vental Hymene eourse consultation with
psychitrsts—ore stress on emational condrtion and
sactal Lehaviour under overcrowded conditions and
mnerensed tempo of hife—dex hygiene and sex education
within hmits—Broad facts sbout child bith wnd
proteetian agawmst sexual offences specially for gils

Jdeal teachers—People experienced in public
health practice —Mebienl graduates with  thuaretioat
trunwg of hegene not smted—Yon medieal teichers
properhy tramed preferable

29 B C Kundu Barrackpore

The hane necd for siceessfn} teachmg of any
tcentific subject 39 the aptitnde of the student for

femng the subject which largely depends on the
method of teactuny,  Paucsty of trasned teachers and
shottage of space and equipment scem tp be the
revsons for failure of u reahstic approach towards the
teaching of a sciennific subiject ke Botany

There 18 an acate shortage of
¥ properly qualfie
=tener Yeachers 1o our count, ? aiihed

ry and as a result

bays and gurla whe are anxions to take up the slgdo;’:f’;
sctence do not find science anlfictently wnterestmy  Th
need for tratned praduate (Bbc and M Se) szxentlst:



should consider this matter carefully before finalising
the currieulum of science teaching in our Secondary
Schools,

28 K. Mitea, Cualenlta

Teaching of Hygicne can he conveniently discussed
under syllabus and teachers—Existing sylabus needs
materinl smendment, concept of positive health—
Subject no longer confined to peronal hygiene and
communicable  diseases—Bias  on plysieal fitness,
mental fitness and social fitness—Development  of
proper attitude towards the subject —Hygiene brondly
differs from other disciplines as 1t is applicable to

the organism itself.

Teaching in earlier standards  Oml lectures on
fundamentals—Allocation of marks on actunl prctico—
Persanal Ilygiene keystone at this stage—Specific
diseases be  better excluded At school  premses
environmental sanitation to be ensured— Empliasis on
pure and wholesome water supply and abo safe disposal
of sewage~-Disposal of bodily exercta—Next stape,
stress on relationship of food and physigue—Speeinl
needa for the growing period -More an terms of actunl
stems of food than discussion of proxumate principles—
Physical exercise dependent on intake of foed ~ Schvel
mc:'ﬂannintcrcsliu;: details about soi), harduess of
water, ventilation (Tobins tube, Sherrngham  valves
cte.) be better excluded ~Lesa detmls about sources of
water supply—>More ot how to ensure drnking of safe
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The M & degree 1 different Indun umveryities 1y
shtawed by sohoutting a thess only or by & thesis
and same papers The submssion of & thears 1 the
WM Se coursr leads to specrahisation 1 fandament
aspects of thy subject Witn » neglecs on the part of the
student of ather important branches 3 8c’s who gev
thewr degte by thesws ste not Tikely to become good
teachers due to the heh of detmled knowledge of
other hranches besides the subject of thewr thess

There 12 another serions lacuna 1 the  eurnculutn
of Batsuy w the M S¢ courses of onr umversiies, viz,
the pegleet of apphed ades of the subject  Asor
cxample the subject of plany breeding and gensbics ys
ot usually given as much stress 1 our wmversities as
should be given

Totany teachingls to be planned with zelay
to sgreniture borticultute and ather requiresments of
hutoan sovrety  The whole ohpect 15 ta arouse au
taterest, 10 the studens fot learmng the subject

Reoreatation of Botony cowrses on the broad
sugeesnons agthned nbove wil elp i bulding proper
persaanel cequired 1o the spkeres of botamcal teschung
and wn the fields of agrientinre as a whole

30 8 K Chakrabarty Colenya

The gaper nves n compamtive revigw of the
Hughes Tochnatogieal Eourses follosved mthe US4
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for traching science iu the sccondary schools aud
colleges is ahways there, but as the pay in sccondary
schools and collezes 13 not quite attracthe, the graduate
scientists go in for better paid jobs in other bnes which
they find more huerative.

Seience has now been itroduced nea compulsary
subject in the eurricnla of secondary schools It g,
therclore, all the more necessies to make the subjeet
as interesting as possible to the vouny lrarners  An
introductory course m Botany e be really interesting
if it covers some of the ocu! appheations of Hotany

The wieresting subject of plauts 1« fuced by the
beginners with an amount of awe due to the mtredur
tion of & Iirge number of techsieal terms from the
very outset.  For creatmg an mterest 1 the punds of
the young learnars about the subject of «tudy the
manner of treatment has to be made more attractuve
by mtroducing plants specunens to the learners from
the very bezinnug, holding practical demonateations of
mteresting phesiomeny of plant hfe and by g
waore stress to ficki work

The subject of Botamy as siow taught an the
colleges and the waneraties 16 hased on akd English
courset.  With the progross of tine it has anw become
imperatise to reorsentate the roursey i order to mnhe
them mote attractive to the beguners and melinde the

cconomic aspects of Botany m the lugher courses

Tu the umversities mors cinphasiy wpnen to
rescarch in our courses of stuidy for the M Be degtee,






weightage given to bavic sciences  The e\t'cx;t of
Mathematies and Phyacs whieh the future vugmcera
must hnow m order to cope with the proper m’dustrml
developmént of the country has been muxlysed it has
been sugeested that m addition to hilowmg m:)u
stress on basic sciences tho present undugrmluz\tu
tourses, & Post zraduate course 1n Engincering Sorencd
should be developed, which can be taken np by
student of pare seience after his M 8¢ wourso, zmd
also by a sewentifically brced engmeer ofter the
campletion of his graduate course Tl group will
then boe able to develop into proper design or research
engpineers  The lack of sutible men for teachng
posts in the Ingher technological mstitutes can then
be sitisfuctonly facud with advantage  The paper
alan discusses the need for acommon sy thbus for the
differont mstitntions of equinalent stapdard st least
up to the undergraduntc lovel and also the need for a
central body for the asscasiment of the stadrnis
of teaching and examnation followed m the different
mstatuttons It has bern xbown how without the
weorporation of a proper amonnt of bise scnnces m
the mlabus, the ligher tochaologieal education m
the (‘o.\mtr} will hecome stale and unintoresting
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