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e publish below a commentary which is ‘written in some anger’'— a rejoinder
to an earlier article which summarized the feelings of a number of young
mathematicians as to how to improte mathematics education. The present
article is associaied with many mathematicians who have glven much thought
10 improving teaching methods of mathematics in schools and colleges. The
message is that, like in most fields, marhematicians too are divided; (The
readers will be familiar with the controversy we are having between classical
and modern biology); It is not desirable to characterize different aspects of
mathematics — however much each devotee is partial to Ris own; What is
really important is to nurture the ‘natural flair’ in a young student whenever

and wherever it is found.

— Editor

Mathematics education —some

remedies

M. §. Rangachari

The commentary ‘Can we do something
about our mathematics education? by
Y. 8. Sunder {Curr. Sci., 1992, 62, 658-
659) overlopks the real cause for the sad
state of mathematics education and
advocates remedies based on vested
interest. The signalories to the present
commentary who are perhaps 10 be
described as ‘senior’ mathematicians
according to Sunder’s commentary and
who are perhaps not mathematicians of
‘non-trivial’ standing from such institu-
tions as listed by Sundcr, have, however,
been involved in programmes relafing
ta school mathematics, college mathe-
matics and ‘research’ mathematics i the
past four decades and have been
invested, by the grace of Providence,
with 2 concern for the students who
take to study of mathematics besides
matheniatics ityelf.

The main points overlooked by
Sunder’s commentary are’

(1) Most of the Indian children have a
great polential for mathematical think-
ing right at the start of schooling and
even outside the school system irrespec-
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tive of caste, creed, religion and region.

(1) Mathematics is made difficult and
untnteresting to children even at the
primary level since it 1s mostly taught
by a teacher with no aptitude for
mathematical thinking, along with other
subjects, much less with no capacity to
make mathematics interesting.

{ni) Only one in thousand or even
less master the techniques of mathe-
matics taught at school {mostly compu-
tational} and equip themselves with a
refinement of the skill of computation at
the school-end level to face competitive
examinations, where performance in
mathernatics matters very much, so as
to get into professions which c¢ould
provide them better carcer than that of
a mathematician. The rest 1ake to
mathematics as a bugbear and are
proud of declaring later in life after
getting nto positions that they treated
the subject so.

(v} Those who are destined to graduate
or post-graduate in mathematics, take
to these ventures left with no other
better option and that too within a
system of lecturing-learning for which
no concern ts shown by the lecturer, the

syllabus or curniculum framer and the
authorties who nstitute the system. In
the name of updating of the syllabus,
mathematics at post-graduate level h-
been made memory-oriented theoren-
proofl subject, kiling the remnam
capacity for computation left duning
graduation.

(v} So-called mathematicians of ‘non-
trivial standing’ do not show any
concern for the ills of the system either
singly or as a group. Having defined
wnon-triviality’ by themselves, they show
mterest in declaring others who come
up in spite of the system as ‘trivia” ot
‘non-trivial’ with the sole aum of multi-
plying their species with the least regard
for the country’s needs and its potential,
We are aware that most of the mathe-
maticlans of ‘non-trivial’ standing con-
sider 1t against the interest of thewr own
original work to take interest in making
moves to make the existing system
meaningful or to evolve a new system to
serve even their ‘non-trivialities’.

Let us elaborate a little on the above
1Ssues:

(a} Some of us are involved in a
project conducted by the Association of
Mathematics Teachers of India and
sponsored by the Ministry of Human
Resource Development, Government of
India, on identifying innovative teaching-
learning methods for the improvement
of school mathematics. This project is
done through workshops at the Jevels of
primary, middle, high, higher secondary
school in the several regions of the
country with participation of both
feachers and the taught. Two of the
workshops at the first two levels have
revealed 10 us that a majority of
chidren enjoy learning mathematics
whether it is computational or con-
ceptual provided 1t is presented tn terms
of practical experience. They are able to
think also by themseives on the issues
presented and make therwr own inference.
There 1s some resistance of teachers to
these nnovations (in which P, K.
Srinivasan has done pioneering work).
To hint at a few of them, dotted sheets
could be used to illustrate ged. of
numbers, fractions and operations on
them can be illustrated by paper folding.
Learmmg mathematics through experience
and practicais insti{[s confidence for seif-
study and to take up small projects n
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children. The mathematics-phobia in
them 1s got rid off this way.

{b) Till school-end level (up to 12th
standard) in the present system children
who are toppers have a flair for compu-
tation. Conceptual aspects of mathe-
matics such as continuity, limit, group,
etc. are not so well understood by these
children. Mathematical educators like
R. L. E. Schwarzenberger and D, O.
Tall have shown, in fact, how calculus
cannot be made easy at school, In the
name of mtroduction of abstraction
useful elements of mathematics such as
tracing curves or drawing graphs, the
rroof of most of the results of euclidean
geometry, etc. have been given a go-by
by the syllabus framers who were either
mathematicians of ‘nen-trivial’ standing
or were admirers of this brand among
the “trivial’ ones. Possibly, they thought
that our school children should appre-
ciate Klemn more than get geometric
intuition. Even those who have no other
option than to do their B.Sc¢c. Mathe-
matics have more confidence in comput-
Ing an Integral or in differentiating a
function than giving an example of a
cyclic group, The syllabus framers at the
B.Sc. Ievel and M.Sc. level influenced
by the ‘non-trivial’ brand are, however,
intent on brushing this skill aside and
prescribing a higher dose of abstraction
resulting in learning by rote memory.
Computation s ‘triviality’ for this brand
of mathematicians while 1t is the
computer which rules supreme in the
rest of the world and mathematicians
outside the country mimicried by this
‘non-trivial’ Indian brand have no
hesitation to turn to computers at least
under the garb of theory of computer
science. Thus natural talent is ignored
while artificial talent is sought for from
voungsters because of vested interest. A
fine opportunity for our graduates and
postgraduates lecarning mathematics with
its influence and interaction with the
computer has been lost because of the
indiflerence of a brand of mathematicians
who care for what they are capable and
do not care for the future of the
youngsters who are forced to take to
mathematics after school.

() We are seriously involved in
programmes of making certain themes
th undergraduate mathematics firstly
interesting to teachers at this level and
then to their students, Mathematictans
Lke Shriram Abhyankar have 1ime and

again stressed that even classical al-
gebra taught at this level is quite
important. Quite to their dismay there
are mathematicians of the ‘non-trivial’
brand who discourage such pro-
grammes. It 1s pity that the enormous
work by stalwarts in the past and the
formidable questions left out to be
considered by them do not make the
‘non-trivial’ brand humble, It is again a
pity that every one in this brand poses
to be a ‘Hilbert’. Possibly, they do not
hope to face a Godel to become mad!
What the country needs is not Hilberts
but Kolmogorofs to go down to the
school system, where there is potential,
inspire young children, interact with them
and make their potential blossom.

{d) The present attempt to spot out
talent at school-end level and to exhibit
it in world contests is half-hearted. No
agency wants to utilize the spotted
talent for the deveiopment of mathe-
matics. The excuse is that these students
opt for technology for a career. No
attempt ts there to see whether they can
be made to study mathematics con-
forming purely to their aptitude side by
side with technology or to study app-
lications of mathematics to technology
or computer science and to interact
among themselves to do creative and
really original work of their choice in
mathematics. Again, having spotted
talent even for original work in some
aspect of mathematics in a few young-
sters, instead of nurturing such talent,
the mathematicians of ‘non-trivial’
standing wish that the talent be in their
‘non-trivial’ themes and ignore or belittle

the existing talent.
Let us now go into possible remedies

for the situation.

(e) Existing mathematictans in the
country whether belonging to ‘trivial’ or
‘non-trivial’ brand should have an open
mind in making mathematics interesting
to children and youth. If they cannot be
appreciative of the need for making
mathematics enjoyable, lct them keep
off mathematics education so that the
young mind 15 not polluted by the
poison of distinction of “trivial” or ‘non-
trivial’ mathematics and is nol made
diffident  of taking to mathematics,
Jdentifying institutions ‘such® as TIFR,
IST branches, ete. as the abode of 'non-
trivial’ mathematicians ts aimed at this
poisoning of the young minds and
should be immediately put an end to, H
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is a pity that the 80 young crusaders
thought of for the revamping programme
are going the way of ‘senior’ mathe-
maticians of the ‘non-trivial’ brand who
have alienated themselves from the
mainstream, A po: - .Jous country with
lot of mathematical potential cannot
just boast of a few institutions managed
with vested interest and owing allegiance
to foreign groups in the matter of
deciding importance and usefulness of
mathematical contributions n  the
country. We want a group of young-
sters who have self-respect and are
highly original and who do not consider
tinkertng with ideas of their foreign
counterparts to come up and take
charge of mathematics education and
research.

() The creation of such a group of
youngsters can be ounly through exposure
of mathematics as an enjoyable theme
right from school with projects involv-
ing original thinking and computation.
Identification of teachers, mathema-
fictans and mathematics-users who can
take up this task on a war-footing
without bias or prejudice should be
given top-priority. The country c¢an
afford to wait for a decade if those
identified inculcate a spirit of con-
fidence in our children in studying and
using mathematics and help in the
blossoming of original thinking in them.

(g) Any thinking that the existing
system of colleges and untversities
should be bypassed to institute study of
non-trivial mathematics amounts to
wasting the resources of the country,
How exactly the existing system can be
revamped has been discussed in the
Report of the Curriculum Development
Centre in Mathematics, University
Grants Commisston, 1989, Neither the
untversities and colleges nor the acade-
mics who man them have ever cared to
look at these suggestions, not to speak
of their mmplementation. The influentia)
mathematicians who want to change the
mathematical situation in the country
should consider these suggestions, evolve
better ones, 1if need be, and take the
entire teaching and rescarch fraternity
into confidence for their tmplementa-
tton. No attempt (o create a brand of
mathematies will serve the cavse of the
country or of the subject,

(h) Muking muathematics  interesting
al all levels of learnmyg alone cannot
nuhe the youth take to mathematis as
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a career. In a country with an orienta-
tion towards gaining more moncy and
facilitics, mathemancal admmstrators,
should not hesitate to recommend pro-
viding a talented youngster (with no
requirement of ‘non-triviality) a scholar-
ship of Rs 2000 pm. for continued
interest in mathematics after school
after proper checking of the develop-
ment of talent and knowledge, With no
strings about the choice of speciali-
zation a highly talented really origmal
mathematician should be given a coveted
initial position carrying Rs 5000 p.m.
irrespective of his age. When enormous
amount of money has been spent In
special institutions to help ‘non-trivial’
mathematicians for the past four decades

with an output of not more than a
dozen such mathematicians duning this
period, the money spent in the Univer-
sities and Colleges during this period is
a pittance. In the light of the lavish
spending on these institutions no nvest-
ment in an youngster with a promise for
mathematical onginality (in the objec-
tive sense without the tag of ‘non-
triviality’) will be high or wasteful.

Let us wish for the sake of mathe-
matical development In our c<ountry,
that young mathematicians who have
done good work and are gifted in
making mathematics interesting and
enjoyable to youngsters do not join the
bandwagon of mathematictans of ‘non-
trivial' standing from ‘such’ institutions

to create future mathematicians of this
brand. Let those who need to be told by
their peers that if Srimivasa Ramanujan
was not a mathematician, then they
were not, and who think that they are
equal to Srinivasa Ramanujan himself,
and gven better than him, keep off mus-
directing such young mathematictans..

The following have associated them-
selves with the above article: G. Rangan,
S. Murahdharan, P. N. Natarajan,
R. Bhaskaran and R. Parvatham.

M. S. Ranguchari is in the Ramanujan
Institute for Advanced Study in Mathe-
matics, University of Madras, Chepauk,
Muadras 600 005, India

Cal! for R&D proposals in the IGBP identitied areas

The International Council of Scientific Umons (ICSU} launched the International Geosphere Biosphere
Programme (IGBP) in 1886 with a broad objective to ‘describe and understand the interactive physical, chemical
and biological processes that regulate the total Earth System, the unigue environment that it provides for life, the
changes that are occurring in this system and the manner in which they are influenced by human actions’.

In India, a number of scientific departments, institutions and universities have been conducting observational,
laboratory and theoretical work relevant to the goals of IGBP. During the last two years, the DST has been
actively interacting with the relevant agencies working in these areas and felt that there is urgent need for
strengthening of R&D activities related to some of the identified areas of IGBP irl a coordinated way. The scientific
programmes that are interdisciphnary in nature, may warrant multi-institutional collaborative approach. In
view of this it 1S proposed to have a coordinated programme of research in the following broad themes under the
overall guidance of the Science & Engineering Research Counci! (SERC), an apex advisory body which has been
functioning since 1974 through which the Depanment of Science & Technology (DST) promotes research in new
emerging and fronthne areas of Science and Engineering.

1) Atmospheric chemistry, i} OQcean bio-geochemical processes, its influence and response 1o climate
changes, m) Landuse changes and its effects on the resources of coastal zone, including anticipated sea level
changes and its impact; 1tv) Vegetation interaction with physical processess of hydroiogic cycle; v) Past
global changes since 2000 years before present (including palaesociimatology); wi) Effects of anticipated
global changes on terrestrial ecosystems; vit) Analysis, interpretation and modelling 1n the above areas, for
providing diagnostic as well as prognostic information.

interested scientific and technological organizations, imdividual scientists may submit their research proposals
in the DST prescribed formats which can be obtained from Dr P. Govinda Rao, SSO-I (ESS), Department of
Science and Technology, Technology Bhawan, New Mehrauli Road, New Dethi 110 016 Proposals recetved in
the said formats will be processed through the established mechanism of DST for consideration of their funding.
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