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Education in Science and Technology

QU Dr A.K. Gupta

Our education system based on one time good performance
should not end up for excellence to prevail. Coaching based study cen-
tre where focus is on achieving admissions in a good and reputed insti-
tution

should not be our sole objective leaving all other things behind
e.g. a student find him/ herself in
a typical position of not recogniz-
ing common laboratory aids.
Shortcuts may lead to social di-
sasters if not thought prior to their
i occurrence. Lack of coordination
among different institutions may
lead to otherwise undesired re-
sults which can be blamed on sys-
tem.
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In the last two

decades, the
universalisation of
elementary educa-
tion has emerged
as a national goal.
Education for all
children up to
Class VIII now
seems a realistic
target rather than a
distant dream. It is
therefore worth-
while to ask: what
is the main aim of
teaching science in
schools? The
syllabi and text-
books of the last
40 years suggest
that the (unstated)
aim of school
science education
has been to pro-
duce scientists.
Hence syllabi are
dominated by the
disciplinary de-
mands of different
branches of sci-
ence, and there is
a relentless down-
ward pressure to
cover more con-
tent in earlier
classes.

Science education in India

U Amitabha Mukherjee

Science should emerge as something alive, fallible, and therefore exciting.
Such a model will meet the wider aims of science education, and at the same time is
more likely to encourage students to want to study it.

Before talking about school science education in post-independence India,
let us take a quick look at the state of science as well as school education in India
during 1900-1947. The practice of science had come to acquire a nationalistic hue.
The achievements of Raman, Saha, and Bose in the face of tremendous odds were
regarded as points scored against the colonial rulers. School education, on the
other hand, followed the model set up by the British. The idea that all children
should have access to schooling was still in the future. Gandhi and Tagore pro-
posed alternative models, but the mainstream did not adopt them.

With Independence came a model of economic development that set great
store by science and technology. Nehru’s dream was of a modern, prosperous India
propelled by science and technology. Naturally, school science education received
special attention in the brave new world of Nehru’s India, though not in a system-
atic fashion.

Scientists were the pilots of this new India, and there was an understandable
desire to produce more and better scientists. This perhaps explains the direction

school science education took after Inde-
pendence.

If we look at the evolution of
» school science in India, we see a
%, clear trend of including more and
more content overwhelmingly
in the form of factual informa-
tion in the syllabus. Labo-
ratories have declined,
and even demonstra-
tions, once common,
are now confined to
% elite schools. Thus the
factual information that
dominates the syllabi is
not supported by any
kind of activity, which can
make it plausible or even
® comprehensible. Students
therefore have no option but to
memorise the facts. The conse-
quence of this is that students find
science not only difficult but also bor-
ing. As a result, students don’t want to

opt for science at the Class XI level.

The overloading of syllabi is often jus-
tified by citing the information explosion, and
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saying that our syllabi have to ex-
pand to incorporate it. It is argued
that this is necessary in order to
catch up with the west. Any change
proposed is viewed as a “dilution”
that will adversely affect our “com-
petitiveness.” The success of IIT
graduates in the west is cited as
proof of success of the model. The
presentation of science as a set of
facts to be learned militates against
the very basis of science as some-
thing open and ever-growing.

Attempts to challenge the
orthodoxy of Indian science edu-
cation have mostly been very small
in scale. An exception is the
Hoshangabad Science Teaching
Programme (HSTP), a programme
for teaching middle school science
through experiments, which started
in 1972 as a pilot project in 16
schools of Hoshangabad district in
Madhya Pradesh. At the time of its
abrupt closure in 2002, it was run-
ning in around 1000 schools in 16
districts of the State. The HSTP
was unique in that it was a State
programme, running in ordinary
Government schools, supported by
a large academic resource group.
Although no longer a running
programme, the HSTP has had great
influence on the discourse on edu-
cation in the country.

An important difference be-
tween the HSTP and conventional
science teaching is that the former
emphasised the processes of sci-
ence observation, recording, per-
forming controlled experiments, etc.
On the other hand, conventional
school science emphasises the
“products” of science laws, theo-
ries, etc. In some sense the process-
product debate continues to this
day, with the mainstream in favour
of teaching products.

A sad commentary on
school education in India is pro-

vided by the story of the closure of
the HSTP by the Madhya Pradesh
Government. Pleas by education-
ists across the country fell on deaf
ears. Essentially, it was a victory
for forces that resist change and
want to preserve the status quo.
In the last two decades, the
universalisation of elementary edu-
cation has emerged as a national
goal. Education for all children up
to Class VIII now seems a realistic
target rather than a distant dream.
It is therefore worthwhile to ask:
what is the main aim of teaching
science in schools? The syllabi and
textbooks of the last 40 years sug-
gest that the (unstated) aim of
school science education has been
to produce scientists. Hence syl-
labi are dominated by the disciplin-
ary demands of different branches
of science, and there is a relentless
downward pressure to cover more
content in earlier classes.
However, if all children up to
Class VIII (and perhaps Class X)
study science as a compulsory
subject, the primary aim cannot be
to produce scientists. UNESCO has
mooted the goal of Scientific and
Technological Literacy (STL) for all.
Every citizen needs to be aware of
trends in science, cope with tech-
nology in everyday life, and be able
to take considered positions on
science-related issues of social im-
portance (e.g. the height of a dam,
the location of a nuclear power
plant). Clearly school science up to
Class X has to be rethought radi-
cally if STL for all is seen as the
primary aim.
Current trends and outlook
Lately, India’s science acad-
emies as well as policy-making bod-
ies have been expressing great con-
cern about school science educa-
tion, and have launched several
new schemes. The reason is not far

to seek: the country’s science es-
tablishment finds itself starved of
person power.

We are simply not produc-
ing young scientists of sufficient
quality in sufficient numbers. In
other words, the school science
that leaves the majority of students
bored also fails in its primary (un-
stated) aim of producing scientists.

NCERT, in its National Cur-
riculum Framework document of
2005, addresses the issue afresh.
The “product” obsession of
school science is acknowledged.
For the first time, HSTP and other
similar efforts find place in a major
policy document. Moving towards
a curriculum that is less laden with
facts, weakening disciplinary
boundaries and linking school
knowledge with outside knowl-
edge are its avowed goals.

While these efforts are wel-
come, much more needs to be done.
We must acknowledge that the
prevalent model has failed, both
from the wider perspective of edu-
cation and its aims, and from the
narrow one of producing scientists.
It is imperative to move to a new
model of school science education,
in which science is not alien, but
organically linked to children’s ex-
periences. The processes of science
have to be given due importance,
and children have to be given op-
portunities to do things “hands-
on.”

Above all, science should
emerge as something alive, fallible,
and therefore exciting. Such a
model will meet the wider aims of
science education, and at the same
time is more likely to encourage
potential scientists to want to
study science U
(Former Director, Centre for Science

Education and Communication,
University of Delhi.)
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The examples
described above are a
magnificent reflection
of how people of Bharat
created a niche for
themselves in scientific
and technological
advancement through
ages. The energetic
Bharatiya participation,
the indigenous intel-
lect, has left indelible
mark in the timeline of
scientific growth of
mankind. It is our duty
to preserve this
heritage and contribute
to carry forward the
saga of Bharatiya
scientific advancement
to scale newer heights.
Our youth should play
the pivotal role in this
ambitious expedition in
revealing the humani-
tarian face of Bharatiya
science and technologi-
cal growth through
multifarious indig-
enous development
tools, then only it can
be possible to achieve
‘Jai Vigyan in
Shiksha’.

‘Bharatiya’ face of scientific glory

U Prof. Madhur Mohan Ranga

B esides industrial and socio-eco-
nomic-political development, advance-
ment in scientific research plays a piv-
otal role for the holistic development of
anation. In ancient times, the major dis-
cipline of study was architecture, as-
tronomy, metallurgy, cartography, math-
ematics, mineralogy, logic and meteo-
rology. Bharat was also pioneer in many
technologies such as metallurgy, pot-
tery, medicines, pigments, perfumes,
cosmetics, alchemy and chemistry. But,
in Bharat, the study of ancient science
and its development remained ne-
glected especially post-independence
period. For example, a large number of
ancient manuscripts remained
untranslated and unpublished. The his-
tory of science and Bharatiya scientists’
contribution in science and technology
is not even recognised as a full-fledged
academic discipline. Bharat’s scientific
advancement was transmitted to Europe
by the Arabs, who translated many
Bharatiya scientific texts into Arabic and
Persian, and it contributed much to the
re-birth of modern science. This contri-
bution of Bharat has not yet been fully
assessed. Now it is need of hour to let
Bharatiya to know our contribution in
modern science and technology, then it
will be ‘Jai Vigyan in shiksha’. The fol-
lowing examples can prove the great
contribution of Bharatiya wisdom in ev-
ery sphere of science and technology.

Sushruta, teacher par excellence
is regarded as the father of plastic sur-
gery, is well recognised for his innova-
tive method of rhinoplasty, extracapsu-
lar lens extraction in cataract and anal
surgeries. He was famous surgeon and
used to teach and practice medicine
around 600 B.C. He was a student of
Dhanwantari, who is known as ‘God of
Ayurveda’ (science of life), the

Bharatiya version of medicine. The main
way of transmission of knowledge dur-
ing that period was by oral methods. The
language used was Sanskrit- the Vedic
language of that period. In a treatise
called ‘Sushruta Samhita’, his authentic
compilation of teaching and research is
available. Cataract surgery was known
to the physician Sushruta (6th century
B.C.). Traditional cataract surgery was
performed with a special tool called the
‘Jabamukhi Salaka’, a curved needle
used to loosen the lens and push the
cataract out of the field of vision. The
eye would later be soaked with warm
butter and then bandaged. Though this
method was successful, Sushruta cau-
tioned that it should only be used when
necessary. The knowledge of removal
of cataract by surgery was also intro-
duced in China from Bharat. The first
description of ‘leprosy’ was described
in medical treatise ‘Sushruta Samhita’
(6th century B.C.). Ritualistic cures for it
were also mentioned in the
‘Atharvaveda’, it is written before the
‘Sushruta Sambhita’ which is itself an
ayurvedic face within the medical fron-
tiers of the world.

Vedic period also provides evi-
dence for the use of large numbers. In
Yajurvedasamhita, numbers as high as
1012 were included in the text. For ex-
ample, the mantra at the end of the
‘annahoma’ performed during the
‘asvamedha’, and uttered just before,
during and just after dawn, invokes pow-
ers of ten from a hundred to a trillion.
Baudhayana composed the
Baudhayuna Sulbasutra; he also gave
the formula for the square root of two. It
was during 8th century B.C. There are
other examples to prove that the Hindu
number system was also developed dur-
ing that time.

Ink drawing of Bhagwan Ganesha
under an umbrella was discovered dur-
ing early 19th century. Ink, called ‘masi’,
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an admixture of several chemical
components, has been used in
Bharat since at least the 4th cen-
tury B.C. The practice of writing
with ink and a sharp pointed needle
was common in early ‘Dakshin
Bharat’. Several Jain sutras in
Bharat were compiled in ink. The
carbon pigment obtained by burn-
ing bone-star, pitch, and other sub-
stances were used as dark pigment
for ink preparation. Neel (indigo), a
blue pigment was used as a dye and
our nation was a major centre for
its production and processing, es-
pecially during the British time. The
leaves of plant Indigofera tinctoria
were used in preparing the dye; it
made its way to Greeks and Romans
via many trade routes and was
used as a luxury product. These
suggested that the knowledge of
chemistry was available in the an-
cestral culture during that time.
Our ancient sculptural heri-
tage can be proved with several
examples. Beautiful buttons were
made from curved sea shell and
were used in the Indus Valley civi-
lization for ornamental purposes.
Some of them were curved into an-
gular geometric shapes and had
holes pierced onto them so that
they could be attached to clothing
by using thread. The word ‘Sham-
poo’ is derived from Bharatiya word
‘champo’ and dates back to 1762.
The ‘Shampoo’ itself originated in
the eastern region where it was
used as a ‘head massage cosmet-
ics’, consisting of alkali, natural oils
and fragrances. Metal currency was
also used for business and other
purposes. It was minted before 5th
century, with coinage made of cop-
per, silver and bearing animal sym-
bols on them. Zinc mines of “Zawar’,
near Udaipur in Rajasthan were ac-
tive during those times. Technologi-
cal development in ‘prachin’ Bharat

seems to be envious even among
the modern technological world.
During the period of Chandragupta
II (Vikramaditya), iron pillar at Delhi
was erected. The pillar stands tall
and unaffected still, because it has
a thin layer of iron and phospho-
rus compound; which makes it wa-
ter proof even after 1500 years
approx. In Kautilya’s
‘Arthashastra’, there is a mention
of construction of dams and
bridges, using bamboo and iron
chain was evident by about 4th
century. The postal system was
also developed in ancient times; it
reached its highest levels of effi-
ciency in the 18th century. When
Maharaja of Jodhpur in Rajasthan
sent daily offerings of fresh flow-
ers from his capital to Nathadwara
and it was timely arrived during the
first religious ‘Darshan’ at dawn.
After that this system underwent
modernisation.

The contribution of physi-
cist Satyendra Nath Bose for his
work entitled, ‘Planck’s Law and the
light Quantum Hypothesis’ have
monumental importance in Physics.
Albert Einstein, recognising the
importance of this paper translated
it into German by himself and sub-
mitted it on Bose’s behalf to
reputated ‘Zeitschrift fur Physik’.
His contribution is known as
‘Bose-Einstein Statistic’. In 1928,
Shanti Swaroop Bhatnagar and K.
M. Mathur invented jointly a mod-
ern instrument for measuring; it is
called ‘Bhatnagar Mathur Magentic
Interference Balance’. In 1935,
physicist Sh. Homi Jahangir Bhaba
published his research article in the
Proceedings of the Royal Society,
series A, in which he mentioned the
first calculation to determine the
cross section of electron position
scattering. This scattering was later
called ‘Bhaba Scattering’.

Famous chemist from Ben-
gal, Sh. Prafulla Chandra Roy syn-
thesized Ammonium Nitrite
(NH4NO?2) in its pure form and be-
come the first scientist to have done
so. Prior to his synthesis of Ammo-
nium Nitrate (NH4NO3), it was re-
garded that the compound under-
goes rapid thermal decomposition
liberating free nitrogen and water
in the process. Next, the study of
vedic literature indicates the basic
concept of evolution in the form of
‘Avatara’, the notion of
‘Dashavatara’, ten incarnations of
the divine consciousness, explains
the basic concept of evolution, the
first ‘Avatara’ being the fish like
body, second; an amphibian; third,
a mammal, fourth; half-man and
half-animal, fifth a short man etc.
later stages indicates a spiritual
evolution. Thus, the fundamental
stages of evolution were well men-
tioned in these heritage literatures.

All of the examples de-
scribed above are a magnificent re-
flection of how people of Bharat
created a niche for themselves in
scientific and technological ad-
vancement through ages. The en-
ergetic Bharatiya participation, the
indigenous intellect, has left indel-
ible mark in the timeline of scien-
tific growth of mankind. It is our
duty to preserve this heritage and
contribute to carry forward the saga
of Bharatiya scientific advance-
ment to scale newer heights. Our
youth should play the pivotal role
in this ambitious expedition in re-
vealing the humanitarian face of
Bharatiya science and technologi-
cal growth through multifarious in-
digenous development tools, then
only it can be possible to achieve
‘Jai Vigyan in Shiksha’. (4

(Professor, Department of Environ-
mental Science, Sarguja University,
Ambikapur (C.G.) )
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Our education
system based on
one time good
performance should
not end up for
excellence to
prevail. Coaching
based study centre
where focus is on
achieving admis-
sions in a good and
reputed institution
should not be our
sole objective
leaving all other
things behind e.g. a
student find him/
herself in a typical
position of not
recognizing com-
mon laboratory
aids. Shortcuts may
lead to social
disasters if not
thought prior to
their occurrence.
Lack of coordina-
tion among differ-
ent institutions may
lead to otherwise
undesired results
which can be
blamed on system.

Education in Science and Technology

UDrA. K. Gupta

When we think about science &
technology education in India certainly
it gives vivid thoughts about our
present state of affairs. Education and
in particular in Science and Technology
poses certain questions before us e.g.
aims and objectives of education in sci-
ence and technology, means of achiev-
ing these, availability of these desired
resources and holistic impact of out
come on the society. Science has made
its place by way of establishing facts
which are easily understood and physi-
cally seen and verified. Thus it needs
means of observing parameters related
to the event which we want to estab-
lish. Degree of precision carries a lot
meaning to that. New inventions and
discoveries are based on these facts.
Broadly the subject can be divided into
two categories namely abstract or theo-
retical/ pure and applied. Facts estab-
lished should follow principles of re-
peatability and reproducibility i.e. any
theory or formula should be verified by

any person or at any place, only then it
can be universally applied. One should
be aware of limitations and assumptions
on which these are based.

Education goes by standard for-
mat or in traditional format; Standard
format needless to say represents
teacher & taught relation/ certain insti-
tution in a formal manner i. e. admissions/
class room study which includes labo-
ratory studies, field visits, training,
study tours, project etc. Traditional
study includes instructor and leaner re-
lation where hands on training is more
important. One can learn from master
having faith and interpersonal relations
for the applied part only.

Interest of people is most impor-
tant factor which makes all the differ-
ence. Having interest one can go the
source of learning irrespective of its ap-
proach. This was seen in a lecture deliv-
ered at Barmer recently by the under-
signed where people from distant places
gathered to listen the topic of their in-
terest. Also the same traditional training
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was seen while getting post pur-
chase work in a car by somebody
who was not formally trained but
had training from his close relative.

More formalities bring un-
necessary steps followed by the
concerns. Recently while visiting
for a meeting at national level it was
observed that people try to find
way or shortcuts suitable to
them. Objectives of any scheme
should not be defeated by way
of imposing formal steps to be
complied for.

Basically itis awareness and
civic sense among the people that
is required to be inculcated. Simply
knowing something does not solve
the issue, since may otherwise lead
to undesired results. Roots are
strong in people for their prefer-
ences towards religion and affinity
for their community leaving all
other parameters aside.

More and more precise in-
strumentation is needed for better
observations having appropriate
discussions and conclusions. This
certainly needs more money to ac-
quire precise instrument. Investing
more money in turn require return
of the money for efficient cycle of
money rotation. Degree of preci-
sion may be little different for pure
and applied studies. Calibration,
Validation and Training of person-
nel remain some other important
aspects which cannot be ignored.
Upkeep of these costly equipments
is again an important aspect. More
over having costly equipments at
numerous places requires hand-
some amount of money instead
centers for common facilities
should be given preference. Thus
scheme similar to establishing Uni-
versity Science Instrumentation
Centre should advocated with an

objective of providing efficient and
better services by way of promot-
ing consultancy services with ap-
propriate certification of reports.

Documentation is another
aspect which should be planned
and implemented in a meaningful
way. Collection of data its synthe-
sis and recommendations based on
these data should be more useful
when disseminated widely. Every
pinch of learning provides an ad-
ditional information for use in
future may it be saving in run-
ning cost or manufacturing cost
or otherwise.

The education in science
and technology should lead in pro-
viding right path, better employ-
ment opportunities and overall
growth of the society. Merely hav-
ing feeling of superior in our golden
past or having been achieved some
important goals e.g. reaching
planet Mars will not solve our prob-
lem of achieving Jai Vigyan.

Our education system based
on one time good performance
should not end up for excellence to
prevail. Coaching based study cen-
tre where focus is on achieving
admissions in a good and reputed
institution should not be our sole
objective leaving all other things
behind e.g. a student find him/ her-
self in a typical position of not rec-
ognizing common laboratory aids.
Shortcuts may lead to social disas-
ters if not thought prior to their
occurrence. Lack of coordination
among different institutions may
lead to otherwise undesired results
which can be blamed on system. If
admissions are allowed at different
time frame to students e.g. through
lateral entry or branch change how
do we expect similar performance
from the same lot of students leave

aside requirements for other prereq-
uisites.

Education planning and
implementation needs great amount
of vision and experience to admin-
ister the proposed scheme. Various
aspects should be considered e.g.
promoting literacy rate and com-
mon interest among general people
by way of attracting masses to el-
ementary education, Having rea-
sonable sense of responsibility at
alittle higher level by way of screen-
ing for next phase of study, Fo-
cused learning in some stream of
study even at higher level to move
ahead where one be held respon-
sible, Professional approach of
learning being more competitive
and stringent to move further
ahead leading to UG degree, De-
veloping in-depth understanding of
a particular branch of study to be-
come so called expertise in that
branch, Research based study in
specific area for latest findings. All
this for improvement in living stan-
dards of the society.

Values, Ethics, Morals
should not be left behind in this
unending blind race. One should
not keep aside his/her cultural/ so-
cial values. An integrated planning
and implementation approach can
find a solution. Spirituality should
not be forgotten at any moment of
time in the study whatever may be
the level. We should not forget con-
tributions of global trend setters
e.g. Isaac Newton, Elbert Einstein
or Stephen Hawking etc over our
ancient stalwarts namely
Aryabhatt, Bhaskaracharya,
Charak etc Our own ancient lit-
erature can be of great help in
achieving the goals.1
(Professor, Structural Engineering De-
partment, JNV University, Jodhpur)

fe1ep FHerer (FRAB) 1 B! 2015



India's invest-

ment in education and
R&D has increased
significantly in the past
decade, thereby also
increasing the number
of PhDs produced. This
number stands roughly
at about 8,000 a year in
science and engineer-
ing, and will go up or
probably double in the
next decade. Unless the
private sector invests in
R&D, the new PhDs
may not find employ-
ment in the country.
'"The government has
created an increase in
the supply side of
science,'' says S
Sivaram, former
director of the National
Chemical Laboratory
and now Bhatnagar
Fellow, ''but it needs to
improve the demand
side as well." An
expansion of the
manufacturing sector
should able to create
this demand, particu-
larly if it is globally
competitive. Such an
expansion is one of
Modi's priorities.

Can PM Narendra Modi work his
magic on Indian science?

U Hari Pulakkat

Prime ministers' speeches are sel-
dom discussed beyond a day or two,
and their addresses at the annual Sci-
ence Congress are discussed still less.
Successive prime ministers have waxed
eloquent many times at the Science Con-
gress, praising Indian scientists and
promising better funding for their re-
search. But without any specific pro-
posals and follow-up action, their
speeches and ideas were forgotten
quickly, to be remembered and forgotten
again in the next Science Congress. This
year, however, seems to be different.

At the Science Congress, Prime
Minister Narendra Modi did not prom-
ise to increase funding for science. In-
stead he listed the main challenges for
the country water, energy, healthcare...
and talked about how they should de-
termine our national priorities in science.
He spoke of international collaboration
in science and how he was personally
involved in developing them. He also
hinted, in generous terms, of what he
intended to do for Indian science. "This
is the best speech I have heard from a
prime minister at the Science Congress,"
says T Ramasami, former secretary at
the Department of Science and Tech-
nology (DST).

Many scientists now sense a real
opportunity to communicate what they
want to the prime minister, and expect
quick measures from him to invigorate
research in India. They are hoping Modi
will rapidly address their biggest pain
point in doing research: excessive con-
trol from finance departments. Specifi-
cally, the scientific community is excited
by Modi's articulation of their most se-
rious problem, in words that could not
have been more eloquent: "We want our
scientists and researchers to explore the
mysteries of science, not of government
procedures."

This statement was the result of
communication from scientific depart-
ments and leading scientists about how
badly bureaucratic control is stifling sci-
ence, and how the problem has rapidly
deteriorated in recent times. Modi has
been meeting scientists on and off, pri-
vately in his office and on the sidelines
of public functions. Although he has
focussed on economic matters most of
the time, his mind reportedly has not
gone away completely from science and
technology. To many scientists in the
country, it seemed that Modi was keenly
aware of what needed to be done to
energise Indian  science: de-
bureaucratise, stimulate demand for sci-
entists, and bring in the youth. "I was
awestruck by his speech," says National
Research Professor RA Mashelkar. "I
expect action because it was based on
an unusual understanding of the pain
points in Indian science." Modi had
been communicating in no uncertain
terms on how he wanted to bring in
young leaders to the Indian scientific
establishment. Sources say it started in
visible terms when he visited the De-
fence Research and Development
Organisation (DRDO) soon after taking
over as prime minister. Almost every
leader he met there was retired and on
extension. An agitated Modi made it clear
that he wanted young leaders in all sci-
entific departments, probably in all gov-
ernment departments. This set in motion
an agenda that has been reverberating
through all government departments,
and specifically in scientific depart-
ments.

When the government took over
in May last year, two science depart-
ments were languishing without heads:
the Department of Scientific and Indus-
trial Research (DSIR) and the Depart-
ment of Science and Technology (DST).
Samir Brahmachari had retired on Decem-
ber 31, 2013, as the secretary of DSIR
and the director general of the Council
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of Scientific and Industrial Re-
search (CSIR), and the selection of
his successor was not accepted by
the science and technology minis-
ter. T Ramasami retired as the sec-
retary of DST in April 2014, and
there was no immediate effort to
appoint a full-time successor to
him. Ramasami was already serv-
ing an extension to his appoint-
ment when he retired.

When their selection process
was under way a few months ago,
there was a clear instruction from
the prime minister: the committees
have to look for young leaders, pref-
erably around 50 years old. This
should have been easy in a coun-
try of India's size, but it turned out
to be difficult in practice.

Promotions in government
departments were slow, and scien-
tists did not become directors of
labs till in their mid-50s. The partial
exception was CSIR, which had a
tradition of inducting leaders when
young. The selection committees
finally found young people to lead
DST and CSIR. For the DST leader-
ship, the selection committee
chose Ashutosh Sharma, a 53-year-
old professor at the Indian Insti-
tute of Technology at Kanpur.
Sharma is considered as one of the
country's best 'nanoscientists', and
a winner of the Infosys Prize. For
CSIR, the committee chose 48-
year-old Rajesh Gokhale, direc-
tor of the CSIR Institute
of Genomics and Inte-
grative Biology.

Gokhale is consid-
ered as one of
India's best biolo-

gists, and is also an
Infosys Prize winner.
Sharma took over as
the DST secretary
three days ago. The
selection of CSIR di-
rector general was
cancelled due to alle-
gations of conflict of

interest, as he had founded a com-
pany called Vyome Biosciences.
The selection is to be done again,
and Gokhale is still a strong candi-
date if he is willing to be consid-
ered. Many others on the list are
also reportedly in their early 50s.
Modi's insistence on youth
may have caused a delay in the se-
lection of the chairman of the In-
dian Space Research Organisation
(ISRO). K Radhakrishnan retired as
chairman of ISRO last month, and a
successor was not appointed im-
mediately for the first time in ISRO's
history. All the directors of ISRO
labs are either older than 60 years
or close to 60 years, and so it was
not easy to find a replacement un-
der 55 years of age. But Modi has
made an exception for ISRO, and
okayed the appointment of Kiran
Kumar Alur Seelin, director of the
Space Applications Centre in
Ahmedabad, as the chairman.
While the process of infu-
sion of youth in science leadership
is under way, there is no clear evi-
dence yet about the government's
willingness to solve a serious prob-
lem in the country: excessive bu-
reaucratic control of science. The
problem has been recognised by
the government and prime minis-

ters for a long time. At the Science
Congress at Lucknow in 2002, prime
minister Vajpayee had said, "Bu-
reaucratism is an enemy of a result-
oriented approach and must be
shunned." His advisors had set to
work immediately after the speech,
but they could not bring about any
change in the system. The finance
ministry had held firm.

Scientists in the country are
unanimous in articulating the prob-
lem of bureaucratic control. Money
takes too long to arrive after a
project is approved, as the finance
departments raise one query after
another. Quite often, as is likely in
a rapidly-changing world, the
project proposal would be no
longer relevant or need to be re-
vised by the time the money arrives.
The science departments are the
nodal agency for funding science
projects, but financial advisors in-
debted to the finance ministry go
through the paperwork with a fine
tooth comb at every stage before
money is released. This system, in
place since independence, is hard
to change because the finance min-
istry is quite powerful. To make mat-
ters worse, the ministry also cuts
budgets arbitrarily in mid-year. All
budgets were approved and an-
nounced in July, but the finance
ministry ordered cuts of 30% last
month. Now science departments
are left with little money to fund
even research that has been ap-

proved.
To take a specific ex-
ample, three bioclusters were
supposed to be funded in
Bangalore, Faridabad and
Mohali. These were an-
nounced in the budget
speech, with a funding of

“100 crore. Their propos-

als were approved ini-

tially, but the money that
was released was short
by about 30%, with no
explanation about why it
was cut. In spite of this
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setback, say scientists, things have
got better as the money flow has
improved. Transforming the bu-
reaucratic control of science is a dif-
ficult task that could stretch Modi's
administrative abilities. It is not just
the finance ministry that is the prob-
lem, as the science departments
themselves have too much to over-
see. Science departments, for ex-
ample, have to approve about
18,000 small or big proposals a year,
each requiring anywhere from four
to 12 signatures. A few thousand
of them are just approvals for sci-
entists' foreign travel. India's re-
search establishment has grown
significantly in the past decade-
and-a-half. New institutions have
been built, and older institutions
like IITs have expanded their re-
search capabilities. While the num-
ber of research proposals has in-
creased substantially, the support
system for research has not kept
pace with it, and the ministries in
Delhi find it difficult to deal with
the sheer volume of work. Technol-
ogy is not yet used intensely
enough to clear proposals. Moti-
vating the support staff is not easy
either. Combine all these problems,
and it is easy to see why science in
the country has slowed down.
Modi articulated this issue directly,
and scientists expect him to follow
up. Even within the past six months,
there are slight hints that things are
speeding up in the government.
"There is a definite trend that we
are moving from circling complex
topics to actually taking deci-
sions," says department of bio-
technology secretary K. Vijay
Raghavan. "The introduction of
vaccines in the immunisation
programme is an example. While the
ground work was done earlier, there
was a definite change in mood that
allowed decisions to be taken."

In July, India introduced four
new vaccines rotavirus, rubella,
polio and Japanese encephalitis to
its immunisation programme.

India's scientific community has
noticed Modi's indirect comments
as well, and consider them equally
important. "Not just scientific de-
partments, but every other depart-
ment in the government should see
how to apply science and technol-
ogy and promote research to im-
prove their work," he said, adding
that every department should have
someone looking at science and
technology, and should allocate a
portion of their budget for this ac-
tivity. This activity has begun in
space research.

After Modi made a speech
at an ISRO rocket launch, 60 gov-
ernment departments have come
forward with proposals on how to
use space technology in their own
domain, a six-fold increase in the
user departments if they are all ex-
ecuted. "Use of space technology
needs to be scaled up now," says
former ISRO chairman K
Radhakrishnan. "I expect and hope
science becomes pivotal in all min-
istries," says VijayRaghavan.
While this will create more de-
mand from government, what the
country would need, according
to many senior scientists, is a
demand increase for science from
the private sector.

India's investment in educa-
tion and R&D has increased sig-
nificantly in the past decade,
thereby also increasing the num-
ber of PhDs produced. This num-
ber stands roughly at about 8,000 a
year in science and engineering,
and will go up or probably double
in the next decade. Unless the pri-
vate sector invests in R&D, the new
PhDs may not find employment in
the country. "The government has
created an increase in the supply
side of science," says S Sivaram,
former director of the National
Chemical Laboratory and now
Bhatnagar Fellow, "but it needs to
improve the demand side as well."
An expansion of the manufactur-
ing sector should able to create this

demand, particularly if it is globally
competitive. Such an expansion is
one of Modi's priorities. The scien-
tific establishment will watch his
progress carefully. Asia to be new
R&D hub Consider these statistics
for a moment. While the rest of the
world is debating and struggling to
increase their R&D investment,
China has managed to double its
investments in just five years from
2008. According to a recent report
from the Organisation of Economic
Cooperation and Development
(OECD), China will become the top
nation in the world for R&D spend-
ing soon. It overtook Japan in 2008,
the European Union (even when
taken as a single entity) in 2013, and
is set to overtake the US in 2018.

The report, which came out
in November, has a few more inter-
esting statistics. China and Korea
are destinations for American sci-
entists, producing a net brain gain
from 1996 to 2011. The BRICS coun-
tries along with Indonesia pro-
duced 12% of the top quality pub-
lications in 2013, a doubling of their
share a decade ago. Korea became
the most R&D-intensive country in
the world, overtaking Israel. The
share of OECD countries in R&D fell
from 90% to 70% within a decade.

The US is still the dominant
figure, and there is considerable
difference in quality between the
US and China, but this difference
is reducing rapidly.

There are other Asian na-
tions investing in R&D like
Singapore and Taiwan. The obvi-
ous conclusion from these figures:
global R&D is shifting to Asia. In-
dia is not yet in this league. Its uni-
versities do not figure in the top
200 in the world, while a few each
in China, Hong Kong and
Singapore are in the top 100. If we
assume that 21st century innova-
tion will be powered by science and
engineering, how much can the
current government do to correct
this anomaly? QO
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Every society,

every nation has
some sort of an
identity. Similarly,
every society and
every nation shall
also have something
to contribute to
other societies or
nations, and eventu-
ally to the world.
The identity of
Bharat is the
Bharatiya Sanskriti
which is based on
Vedopanishadic
knowledge tradition,
the epistemology of
co-existence and
spirituality. This is
what we should be
contributing prima-
rily to the world, and
hence this is the
area that we should
be concentrating and
promoting more.
Our education
system should be
patterned in these
lines and in these
manners to develop
what we actually
possess and carry
with us.

Some Thoughts
U Dr. TS Girishkumar

I think, that we should think. We
should think about others, and indeed
of ourselves. Israel is a very small na-
tion, who became independent after
Bharat. For well above two thousand
years the Hebrews continued to be per-
secuted by both the Christian world, as
well as the Muslim world, which still is
an ongoing phenomenon in explicit as
well as implicit manners. Israel had to
fight many adversaries, and struggle:
that they still keep doing. Still, they keep
getting Nobel Prizes much more than
anyone else in the world. The point is,
there is no one who gives them all these
Noble Prizes, and they simply ‘take
them’.

When was it last that Bharat got
a genuine Noble Prize? That is when it
was last that Bharat earned a Noble
Prize? The history is not very impres-
sive. Everyone vouches for the poten-
tiality and innate ability of Bharatiyas,
and then why is it not being manifested
in space and time? Given history and
track records, Bharat ought to be mak-
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on Higher Education

ing maximum contributions to knowl-
edge, and bringing home maximum world
awards. But this dream is not even in
our imagination as of now.
Intellectuals and Rulers

In ancient Bharat, there used to
be hardly any conflict among intellectu-
als and rulers, and there were reasons to
it. Basically, the method adopted by our
Acharyas was trans-sensory, which is
called Yogaj or Yogic perception. To
that extent, the first requirement of an
Acharya was to master Yoga, and
along with such practices comes the
knowledge of ‘Self as Brahman’ and
self-lessness, that really makes an
Acharya role model, indubitable and
authority. That is no more the case with
any of us, and this becomes the first
cause of alienation of teachers from so-
ciety.

The rulers of ancient Bharat also
were a unique lot. They were all highly
educated, and they knew to respect
knowledge and people who possess
knowledge. The principle that a
Brahmana (Brahmana here is a person
with definite knowledge) is ‘Avadhya;
meaning that he cannot be killed. Killing
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him shall be killing knowledge, and
for whatever his mistakes, capital
punishment cannot be given to
Acharyas. Such was the respect
and status of knowledge. But this
is also no longer the case. Many of
our rulers do not understand the
significance of extending knowl-
edge to newer dimensions, and fur-
ther, they also think that Science is
everything like Europeans.
Universities or Gurukulas

There is no dispute that the
first Universities in the world were
in Bharat, and there is also no doubt
that people who yearn for learning
used to come to Bharat to know.
One of the most reputed among
them was the one that of Takshasila
where Acharya Vishnu Gupta
(Chanakya) used to teach. The San-
skrit play, ‘Mudrarakshasam’ pre-
sents a good narration of
Takshasila also. Incidentally. The
other popular Universities those
came after Takshasila were predomi-
nantly those of BuddhistAcharyas,
where the Shramanas attempted to
substitute the Brahmanas. That was
from the post Vedic deterioration
of Brahmanya into Brahman casts,
and the right intervention of Bud-
dha did redeem it all. When the
knowledge could be spread to all
members of society (the Buddha
spread Vedopanishadic knowledge
in common language and to all
people), the able ones shall live up
to it, and there shall be no dearth of
scholars in society. Buddha had to
make such interventions because
in later Vedic times the archetype
Vedic situation had changed, where
knowledge was only given to some
select few. This considerably re-
duced scholarship, scholars and
their numbers. Buddha on the con-
trary, made knowledge available to
all, and naturally, the followers of

Buddha took the Vedopanishadic
knowledge tradition to new heights
and there came a time in Bharat, that
every Gurukula belonged to the
Buddhist Acharyas. This went on
for a thousand years, and in time
the Buddhist Acharyas had forgot-
ten their Vedic roots, until
Jagadguru Sankaracharya ap-
peared and demonstrated that all
their knowledge is actually based
on the Vedopanishadic tradition.
With this, the Buddhist supremacy
ended also.

Nonetheless, in all cases, no
Gurukula or university was under
the control of any state apparatus.
Universities were run by the teach-
ers and they were functioning for
the society. Society supported uni-
versities, and teachers were run-
ning the show. Rulers had practi-
cally no hand, or control over the
teaching system. And this is also
not the case anymore. The situa-
tion at present had drastically
drifted off from Bharatiya percep-
tions and categories to European
perceptions and categories, for
whatever may the cause, reason
and the like.

Now what?

After 1947, both Defence
and Education had received little
attention. The then rulers were
naive enough to send soldiers with-
out weapons to fight China, which
is still a matter of pain. [ also come
across Communist autochthones
in Kerala making a distinction be-,

tween productive and non-produc-
tive education. As usual, the com-
munists often do not see beyond
their noses, and normally suffer
from reductionism on a routine.
Though it is traditional with them
to speak about ‘knowledge produc-
tion’, here by productive educa-
tion they imply of their education
as fetching employments. As a
result, we ended up in making and
planning our education to serve
the need of the employment mar-
ket to make education what may
be called productive. This re-
sulted in drifting off from
Bharatiya knowledge as well as
tradition, culture etc.

Thus on the one hand we
have rulers who do not take educa-
tion for serious as many of them do
not understand the significance, on
the other hand we have teachers
who are career makers. This apart,
we are already in the industry of
copying whatever people do in
Europe, and continue to supply
man power to the entire world,
whether it is in labour camps, or in
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research institutes or universities.
Our education programmes such as
the university Grants Commission
and such institutions function in
these pattern. Subalternfunction of
education that is aimed at serving
the need of Europe does not make
excellence possible. But still, inter-
estingly, some of us do keep speak-
ing about ancient Bharatiya edu-
cation and the Vedopanishadic
knowledge tradition. Nonetheless,
speaking or thinking had not re-
flected in actual action, function or
anything near such things.
The identity of Bharat

Every society, every nation
has some sort of an identity. Simi-
larly, every society and every na-
tion shall also have something to
contribute to other societies or na-
tions, and eventually to the world.
The identity of Bharat is the
Bharatiya Sanskriti which is based
on Vedopanishadic knowledge tra-
dition, the epistemology of co-ex-
istence and spirituality. This is
what we should be contributing
primarily to the world, and hence
this is the area that we should be
concentrating and promoting
more. Our education system
should be patterned in these lines
and in these manners to develop
what we actually possess and carry
with us.
Invest in education

China is still a struggling
nation, but recently they had been
making huge amount of invest-
ments in the field of education. The
results started coming and they are
making amazing progress and scor-
ing very high in the global
scenareo. Bharat has to invest in
education without expecting profit
as some may wish to say. Out of
one hundred teachers, if there are
just five who are worthy, then we

should consider that the investment
had been fruitful. Similarly, out of
one hundred PhDs produced, if
there are five good research works,
then also we should consider that
they money spent on those hun-
dred gets worthy.

At present we have an erratic
education system. The autonomy
of Universities becomes play in the
hands of concerned state govern-
ments, and some officials create
hurdles in normal functioning even.
There are no common rules; it all
varies from state government to
state government, a real handicap
for any teacher who wishes to
move on from one state to other
state. His service and other things
do not get accepted from one state
to other in the very one Union of
India. Sufficient numbers of teach-
ers are not appointed and the show
goes on with temporary teachers
who are paid as fancied by the au-
thority. Researches are smothered
for want of funds, facilities and
personnel. Ideally, any govern-
ment should be investing in two
areas blindly, one for the defence,
and the other for education, and
there should be no compromise.
Education should be treated at par
of even more with national secu-
rity, since it is the future of any na-
tion.

We began discussing Nobel
prizes brought home. Without the
above changes and investment in
education, can we really think about
quality education? Can we really
think about laurels brought home?
With the present situation, noth-
ing can be done and nothing shall
be done. Free education from rul-
ers and let the teachers do their job,
give adequate finds for their func-
tion and in ten to fifteen years, the
results shall come.

We also have so many orna-
mental bodies like the university
Grants Commission. It is also time
for us to think in terms of their sig-
nificance. We also have many types
of council for research. Let us also
re-exam their significances.
National Education Service

My proposal is to make a
centralised education pattern with
Bharatiya perspectives. Education
in Bharat should have uniformity
and there must not be very serious
difference in the syllabi from place
to place. We can make syllabus that
is Bharat-Centric, and create a band
of university teachers under the
scheme of National Teachers Ser-
vice. These teachers should be
volunteers, who are volunteering
towards the cause of education and
shall be prepared to sacrifice any-
thing for the nation. When the na-
tion can have so many Swayam
Sevaks, voluntarily performing the
call of nation, we also can have
people with similar mentality in all
other fields, if attempts are made.
The national teachers shall be di-
rectly under concerned ministry,
and should be transferred from uni-
versity to university in every three
years. They should be carrying the
syllabus centrally created, and be
teaching from those papers, no
matter where they shall be. The
details to this can be worked out,
and let me say at the very outset,
such a band of teachers moving
from place to place teaching a uni-
form syllabus can go a long way
in nation building, by formulat-
ing the future generation through
initiation into Swabhimani
Bharatiyas. Perhaps we can then
think of saying “Shrunayantuvis-
weamrutasyaputra”.

(Professor of Philosophy, The Maha-
raja Sayajirao University of Baroda)
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