OFINION

. o

for the <uccess of biodiversity re<earch
programme  Tanonomists alone, how-
cyver, capngt tackle the diverse issues
related 1o bodiversity A collaborative
effart by many kinds of biologists,
including  ecologists, geneticists, and
physiologists s required and therelore
trarming has to be multifaceted in order
10 Jevetep a transdiSciphnary approach
for carming out mmtegrated biodiversity
studies. One  solutton 18 to  create
centres proups speciahized 1n mmventory-
ing and quantifiing brodiversity at all
levels A grealer  intevaction among
survey organisations and such centres in
universities 1s needed.

Imaally the quantitative bhodiversuity
rescarch will be costly. Perhaps the
Departments of Science and Techno-
logs, Frnvironment and Forests, and
Biotechnology can pool the resources to
provide a jont umbrella for these
studies. The Global Environment Faci-

Ity may also be tapped for financial
resources
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Foundation science and technology education

Amiya B. Sharma

In the middle of this century, the two
science courses offered to students of
arts at the high-schoo! level were:
(1} etementary physiology and hygiene
and (it) everyday science. Then the
bifurcation into arts and science, and
even further into ‘pure’ science and
biology, used to take place just after the
middle school, ie. class VIII. The
system was given up in the early
eighties; now the students study history
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and geography alomg with physics and
biclogy up to class X. At the plus-two
stage (i.e. the higher secondary or
advanced level) they begin to specialize
in a few subjects — three, four or five:
they can for instance, study geography
and economics, politics and history
along with a selection of science
subjects.

The emgphasis is now generally on
familiarity with a broad range of fields

rather than specialization in a narrow
area. This has many advantages. The
school prepares the student to correlate
different areas of knowledge after one
has specialized in a particular subsect,
The phitosophy of broad-base educa-
tion has been accepted by the Indira
Gandhi National Open University
(IGNQOU) even at the tertiary level. In
contrast to many universities, where
they do not teach any language to their
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sgiente undergraduates and do not allow
the arts students to pursue profes-
sionally therr interest in  science,
IGNOU allows flenibility in the choice
of subjects. However, out of the 96
credits* that a student has to accumulate
in 3 years (mimmum; maximum 8
years), 24 credits worth of courses are
compulsory for glf undergraduates — of
science, arts and commerce. Of these
there are two courses of 4 credits each
in fanguages (English and a modern
Indian language or an optional course in
English), a course in science and
technology, and another i1n huma-
nmities and social sciences, each of 8
credits.

Our BDP student may opt for courses
up to 48 credits in a single subject and
thus specialize in the chosen manner, 1f
(s)he so desires, However, (sjhe wauld
still have to study at least one more
course of 8 credits in another subject.
For {s)he may stady application-
oriented courses of a maximum of 16
and 2 mimmum of 8 credits. Against
this background, we can say that
1IGNOU tries to ensure a broad base of
knowledge, gradually narrowing down
into a steeple. Alternatively, the student
can choose to specialize by creating
his/her own combination of subjects In
consonance with his/her aim 1n life,

The idea of broad-base foundation
courses il science & technology and
humanities & social sciences may
appear novegl and revolutignary at the
first instance. But learned persons all
aver the world have all along been
emphasizing the importance of broad-
base education, some of them being
Samuel Johnson (1709-84) 2, Thomas
Iefferson (1743~1826), Herber Spencer
{1820-1903), A. N. Whitchead (i861-
1947), and Abdus Salam. For ¢xample,
Jefferson considered® geometry, trigo-
nometry, astronomy, botany, chemistity,
natural philosophy and anatomy worth
the atiention of every man and necessary
for our character as well as comfort. s
‘science” included? politics, commerce,
history, ethics, faw, arts and fine arts
and was thus a synonym for knowledge.
Although echnolopy was never mwn-
noned by Johnson and Jefferson, the

T

—————

*An averpge student spends  roughly 30
hours o gam a credit Duning this penod
(s)he has to work through six umits 01 about
5000 words each as well 85 do the exeroises
m those wmts One ss also eapected 1o attend
counselimg sesyons, hisien to and watch the
audinivideo programmes tie given tume

focrmer did seem to appreciate the
relation  between science and  tech-
naology?.

Spencer considered® sciente as the
all-important knowledge for fife: for
seif-preservation, which implies main-
tenance of law and health, and paining a
livelthood; for parental functions; for
regulating the conduct of citizens, for
the perfect production and highest
enjoyment of art in all its forms; and
tor incufcating discipline — wtcHectual,
moral and religious. Whitehead, perhaps
more than anyone else before him,
saw the intimate relationship between
thought and manwal skil), between sci-
ence and technology. ‘The peculiar
merit’, he wrote, ‘of a scientific educa-
tion should be that it bases thought
upon first-hand observation, and the
merit of 4 technical education is that it
follows our deep natural instinct to
translate thought into manual skill, and
manual activity into thought’.’

Salam® has opined that “the science of
today is the technology of tamorrow

. He recorded how when he
postufated a unification of two forces of
nature — ¢lectromagnetism  with  the
weak nuclear force of radioactivity -~
even The Economist took note and
counselled perceptive businessmen not
to ignore the Iikely economic con-
sequences of this new development,

In the light of the idea of the unity of
knowledge, the different ségments of
which are independently and profound-
ly developed, the two foundation
courses taught at IGNOU ~{1) in
science and technology and (ii) In
humanities and social sciences -~ seem
to be a step towards accomplishing the
aim of universal correlation or pantaxia,
to use john Comenius’s terim, in cOn-
crete form. 1t is clear thai the two
courses should have several points of
intersection as well as their independent
areas of growth — one in many and many
in one. The general aim in the two
courses should be to instil 1n the student
a curiosity in the various aspects of hife,
These courses should enable the stu.
dents later on to pursue their special
interests  or  diversily  into  diuiferent
branches of knowledge. In what follows,
we will limit our discussion 1o the
foundation course in science and tech-
nology (FS1). A bloch- and umi-wise
breahup of this course and the suppor-
ting audio—video programiws a1¢ prven
in annexure |,

The course was  destigned by a
commniee that finelly upproved of the
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main outline of the course and sugges-
ted names of probable course writers,
out of which some finally wrote the
units or the self-instructional lessons.
The units which were 1n the form of
essays werg given the form of self-
instructional material (SIM) by the in-
house faculty at the school of science,
mor¢ ©Or Jess a siandard practice. {n
some ¢ases, the faculty has also worked
on the topic¢s and written the unats,

The material, as the outhine shows, is
varied and rich and can make ithe
student a scientifically and technolo-
gically conscious citizen. The range of
subjects discussed is broad. Qae can
learn about the astronomical revolution.
evolution, the germ theory of discases.
superconductivity, the grand unification
theory, relativity, ecology, environmen-
tal pollution, vitamuns, diseases, psy-
chology, behaviour, communication, the
relationship between technelogy and
economics, etc. The tevel of discussion
ts high, but appropriate for the student
at the tertiary level. The discussions are
frequently deep and at times even
thought~-provoking. The discussions,
however, are not clear at a number of
places. One factor which may not be
very conducive to quality output is the
apsence of a clear indication of the
individual contributors on the credit
page.

One of the frequent sources of
confusion is the absence of the relevant
information, 1.¢. the concrete fact, at the
right place. Let us take an instance from
the SIM. In 31.2.J. We read.

Once upon a time, 300 km was ‘too far
(s1¢) and one ¢ould not contemplate such a
journey, then perhaps 2000 km was too
far, because the earth was thought to Pe

flat and you could just drop off the edge
9

The impression that the lines coavey 18
lacking ia clarity. Simlarly, in 1.2 we
read about the tremendous advances 10
medicine and mathematics in lndia some
2500 and 2000 years ago'® Facts are
not supplied imuediately but later on.
The discussions became clear only later
Hi-placedness and paucity of facts
support of contentions nukes 1t neces-
sary for the student o take the teacher's
word for it Due to the tack of focus, the
common reader t1ymg o discover the
history of science und techuvlogy in the
tadus valley civilicaton wall tind the
discossions rathet mned up. A good
SIM, on the other hand, should help the
student form his hoy opinon on the
hasty of oxamples and arguments Per-
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haps if the course had been coordmnated
and ¢dited by one person who would
have had the aims clear, the course
woold have had a focus and been casy
to tollow and plcasant to go back to. As
1t 1s possible to tinher with the courses
from yedr to year, we may hope that
through deletions, alterations and fresh
accretions the course would improve
and become more usetul in the years to
come. However. unotwithstanding 1§
shortcomings. there are many insightiul
observations on the progress In science.
For wstance, mm ref 11 the author
authenticated the need tor a link
between science and technology as
also that between language and learn-
INE.

The present course is given to the
students in both English and Hindi. The
course tn Hindi, the language i which
about 60% of our students take our
courses. will help bring about genera-
tions of citizens who would be scienti-
fically and technologically more aware.
One of the eapected outcomes of a
successful course in science and tech-
nology would be that the student’s
common sense and reason would be
sharpened and they would examine
rehigioys beliefs and question many of
ihe pretepts of 1ehigion. weakening the
authority of religion as an institution. It
is not undesirable that a unit be devoted
to science and rehigion., where the
student should be made aware of the
difterent dimensions, such as personal
and institutional, of the 1ssue as well
as the contradictory opinions about
God.

1t is reasonable to expect that founda-
tion courses in science & technology
and humanities & social sciences would
whet the appetites of the students for
this sort of broad-base sctence studies
that they seek to promote. The uni-
versity should have some higher-ievel
courses which the students may be able
to take if they wish to pursue further
studies in that area.

One of such c¢ourses could be a
diploma in history, philosophy and
sociology of science. A brief outline of
such a course s given in annexure 1l
Here history of psychology and general
physiology e.g. have been left out but
there may be interesting courses in
them. There can also be courses of
shorter duration To make the courses
. interesting to the local students, e.g. in a
course on superconductivity, we can
allude to the work of the two Indian
scieptists - S, N. Ekbote and A. V.
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Narhkar —at  the WNattonal Physical
Laboratory in Ncw Declhi. Such a
stratcgy may entice the learner more
casily.

If the diploma course is made with
some imagination, it can take off. It
would be a pionecring type of course In
India. Different universities have made
half-hearted attempts to make such a
course. However, they had, ng success
because no university can bring together
the historians, philosophers and socio-
logists of science, few and spread as
they are all over the country. The open
university can bring together the experts
as their physical presence is not needed
at the university to make the courses
suggesticd here,

[n the second place we can have a
course in science and literature. A brief
outline of such a course is provided in
annexure [[I. The outline exhibits a bias
towards the literary impact of sclentific
thought. If there are experts willing to
write lessons on the psychological
aspects. we can have one more optional
course in Hliteratur¢ and psychology
under the diploma course in science and
literature ! 2-14,

For a subject to become a course of
study at an educational nstitution,
certmin faciors, Toi purely academe,
have to be considered. For example, at
IGNOU, cach of these courses may be
done in a mmimum of one and a
maximum of three years. There may be
a provision that if a student completes
both courses successfully then {(s)he
may have an MPhil in lieu of the two
diplomas. We may hope that a group of
scholars with such a general background
will be able to take care of the two
foundation courses better. They can also
then look after and upgrade the quality
of the two courses proposed here. If the
open university prepares such courses,
the conventional universities wilf be
able to open new departments in these
arcas with the help of our print, audio
and video material and our graduates. 1f
science leads to enlightenment and an
enlightened public opinion 1s the grea-
test protection against external and
internal dangers, against the fraud of the
misleading priest and politician, then
courses 1n popular science and tech-
nology ar¢ the best bulwark against
any threat to peace and prosperity.
The significance of science 15 all
embracing and we need people in all
walks of life to be familtar with
the methods of and discoveries in
science,

-
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Annexure ]
FST 1

Foundation Course In 8 credits

Science and Technology

1. History of science

1. Science as a2 human behaviour

2 Science in the ancient world

3 [lron age

4 The goiden age of science w India

I1. Emergence of mmodern science

S Science 1n the medieval itmes

CURRENT SCIENCE, VOL 66, NO 2, 25 JANUARY 1994



& Renatssance, the indastrial revolution

and after

Science 1 colomal and modern India

g The methad of scicnce and the nature
of scientific knowledge

|

IIL. Universe and hife: The beginnings

%  Universe as a sysiem

10 Exploring the universe

P Solar system

12 Onigin and evolution of hhfe
13 Evolution of man

[V. Environment and reésources

14 Ecosystem

15 Components of environment

16 The chapnzmg environment

17 Nalural resources

{8 Resource utilczation,
management

planning and

Y. Agriculture, nutrition and health

19 Food and agriculture

20 Scientofic  possibdilics  and
realities

21 Food and nuirttion

22 FHealth and disease

sacial

VI Luformation, knewledge, insight

23 Whnd and body

24 Psychological aspects of behaviour
25 Information and commupication
26 Modes of commumecation

V111, Science, technology and
development

27 Stuicunce and technology w industey
28 Technology and economic develop-
ment

20 Modern developments i science and
technology |

30 Modern developments m science and
technology U

YIi. New perepechives

31 Perceptionsg and asprrations
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32 Science — the road o development
Epilogue

Audio Programmes (in English and Hindi)

Sc¢ience and Society, Astronemical Develop-
ment 1 India, Measuring  Astronomical
Distances, Evolution of Man, The Forest
Ecosystem, Population Pressure, Common
Misconceptions about Health, Human
Factors im Engineering, New World Infor-
mation and Commumnicauon Order, Tech-
nology and Seli-Reljance, Nuclear Disat-
mameiit

Video Programmes {in Enghsh and Hindi)

The Method of Science, Window to the
Uniwverse, The Story of a River, The Green
Revolution, Infectious Diseases, Jean Praget
— Development Stages, INSAT

Annexure 11

Dipiloma programme i History, Phitosophy
and Sociology of Science (proposed)

This programme should be of interest to a
wide varicty of post graduates intending to
embark upon or in the early phase of thenr
research or are academic career The
miumum qualification 15 proposed to be
55% marks {(nmimum) at the master’s level
It should be expected that the pariicipants
would bave mterest m and a general knowledge
of the concepts and 1dcas in science

The first two courses below 1n the history
of science and a project are proposed to be
mandatory From the remainng courses the
students are allowed o selget any two The
nnimum pumber of ¢redits for the proposed
diploma 15 30

I History of scicnee and 6 credats
technology wn the West
il llistory of science and 6 credits

technology in India and China
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{1 Hostory of Mathematics & credits
IV [hstory of Biology b credus
V Philosophy of Scrence 6 crediuts
vl Sociology of Scrence 6 credits

VII Science Policy, Education and 6 credits
Public Understanding of Science

Vil Project — on a topic approved 6 credils
by the faculty

This course can become still more useful,
mteresting and would be sought after 1f
optional courses w mstory and phitosophy of
history, educatian, lnguistics, socrology.
etc , are also made avaitable 10 the students

Annexure Il]

Diploma programme m Lierature and Sci-
ence (proposed}

It would be advisable for the student (o
undertake this  programme’ after having
completed the course 1n lustory, phitosophy
and sociology of science A background of
iterature may be also helpful.

The credits-worth of thss programme may
be 30. The participants may study any five
of the following courses

i Science and the popular essay 6 credits

11 Science fiction 6 credits

I Utopia/Dystopia 6 credits
W Scence 1w Engligh Luerature 6 credits
in Historical Perspective 6 credits

V The texts of science and thewr 6 eredits

content
VI Project—on a lopic approved 6 credils
by the faculty.
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