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Thisisthe story of how science contributed to
taking humans from being “ Saber Toothed
Tiger Food” tothe most prolific speciesand
the most advanced organized life-form on
earth and also the one that threatensthe
existence of all.




Intellectually modern humans are no
different from their hunter gatherer
predecessors of 35,000 years.ago.

The difference we see today has been
brought about by organization and
invention, that is, utilization of intellect

MODERN MAN T1OMO SAPICNS SapIens,
our own sub-species, probably developed
outside Europe, but early remains in
France date from 35,000 years ago. By
this time men were using varied raw
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materials, including bone, antler a%m’ i g S A
wood, as well as stone, lo make special N_’_’n.-;r*—% Nkt 4
lools such as (below) a harpoon made
from an aniler, and a flint scraping tool,
projectile head and double-ended awel 35,000 yoars
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Historical Perspective

* Making logic as a way of thinking: Moving itirom="1 ¢ '
abstract algebra and geometry to thereal life problems. This

happened as much in India asin the West. However the West was better
at documentation and for malisation.

* Zero and location based number system: It’s
fundamental importance in simplifying counting, making it
logical and allowing wider participation in development of
arithmetic.

* Classical mechanics: It’s applications and limits. First
bridge between laboratory or terrestrial physics and
heavens - extending the borders of the knowable. We know
now that the Sun will rise tomorrow! I mportance of
mathematical representation.




Importance of/methemnetical formulztion

Theword “Oscillates’ describes the system but doeslittle
more. However, writing:

allowsyou to compare springs, pendulumsand planetsetc.

Mathematical Description leads to generalisation and application.
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* Periodic table: Reduction of alarge variety of Natureinto
a small number of fundamental blocks.

* Origin of species. Making theintractable variety of life
into atractable structure and realisation of randomness.

* Electromagnetism: It’ sapplication and technical
intricacies which forced an unprecedented amount of
mathematical development aswell as application in ‘real’
science. First completely ‘abstract’ physics. -prediction of
natural behaviour on the basis of mathematics rather than
explanation.




Maxwell’ s Equations and combining
unrelated phenomena (reductionism)

.
E=rle, Thesefour equations

NN ' contain the complete

N X E = -dB/dt classical theory of the
N.B =0 electromagnetic fields
B which form the basis of all

?NXB =dE/dt +] /& communication.

Similarly, relation between physics of
heat and mechanicstogether
produced Ther modynamics

Energy generation, control and distribution Troe
centralisation of civic structure, not only in administration
but also in services. Produced higher level of social
organisation and allowed society to take up more complex
tasks, such aseducation, artsand research by centralisation.
CAPACITY TO ILLUMINATE ANY LARGE AREA GIVES
A SENSE OF POWER AND CONTROL.

* Separating mind from brain: Bringing chemistry inside
human brain and simultaneously defining the limits of
physical sciencein our under standing of human activity -
behavioural science.




* Rationality and itsimpact: Removal of superstitions
from witch burning toritualistic lifestyle and first serious
challenge to religion based social order.

* Printing: Dissemination of information and removal of
proprietary right on knowledge.

* Locomotion: Mechanised travel and long distance
interaction

* Automation and progress: Increased automation meant
an increase in the human capacity to undertake complex
tasks- even if it iswar.

Specific impact of
modern science




* Quantum, relativistic mechanics and particle physics:
)

Counter intuitive nature of fundamental science —
Schrodinger’scat, electrons and mixing of process and its
observation —intrinsic uncertainty of science.
Mixing time and space: Same space different timesis same as
same time different space.
Mixing of other dualities: particles and waves, mass and
energy: duality in physics.
Uncertainty: move away from determinism - chaos.

. Relativity: theremoval of absoluteness of anything.

. Timearrow: the statistical (entropy) definition of time arrow.
Ever changing definition of smallest....

* Space sciences:
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Study of the truly unreachable.

Appreciation of the exotic nature of the Universermmmmm
Asa study bringing a sense of proportion to human importance.
Technological tool: for communication and travel.

Global Positioning System.

Challenge to human technological endeavour: the last frontier.
New planetson other starsand possibility of other intelligences...

Material science and its technological implications:

Miniaturisation: unprecedented challenge to our understanding
of space.

The Curiosity of sand and fine particle physics

Nano Physics and nano engineering

Changing property with the size of solid, surface physics
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* Computersand Internet:

L
Incomprehensible speed for information handling and skillsin
number manipulation
A new concept of information and binary digits.
changing the definition of knowledge and information,

unimaginable increase in what can be done — Society
progresses by automating tasks.

Redefinition of distance: Storing information in USiseasier
and faster to accessthan from an Indian M achine!

* Nuclear physics:

It’s constructive power: first power source designed entirely
in laboratory with no parallel in natural experience.
It’sdestructive power: and first serious challenge to human
existence from within.

It’s sense of Power and relevance to politics

* Impact of Geology, palaeontology and related fields:

1. Bringing the landscape into perspective.
2 . Bringing human existence into per spective.
3. Highlighting the fragility of humans




* Interrelation of physical sciences: S

1. ‘First principles approach to all knowledge: Unity of science.
2. Understanding chemistry as an extension of physics.

3. Understanding biology as an extension of chemistry.

4. Appreciating the diversity of the different fields......

* Impact of Chemistry:

1. Power storage and retrieval systems.
. New Diagnostic tools.
. New chemicals.
. New medicines.
. Nano-science, buckfullarenes.
. Theuniqueness of water ......

* |mpact of biology and related fields:

. Study of similarity and variation in nature.

. Understanding the wor king of biological systemsand
complexity of life.

. Natural selection, sexual and a sexual reproduction.

. Growth from single celled to multi-cellular organism.

. New methods of handling biological problems: diseases,
new life forms, targeted solutionsfor health and growth




* Genetics and related topics:

. Chemical basis of the basic engineering of life.
2. Commonality and elegance of living system and its dynamism.
Recognising similarity and variety in life - Chimpanzeesare
morethan 99% similar to humans! Yet, in humans, 75% of
genetic strand apparently does nothing!
. Chemical processes of life and their implementation
. Human Genome Proj ect
. Stem cellsand their implications
Understanding & possible control of genetic diseases.
Use of living beings as factories.
. Cloning: New information on nature - nurture arguments...
19

The nature — nurture argument
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* Understanding human sexuality -1

* Males of an animal species have no biological way.of knowigg
that their genes (sperms) have reproduced.

* Their best strategy thereforeisto spread their genesasfar and
wide as possible in the hopethat some will re-produce!

* Thisuncertainty resultsin violence and aggression, and plays a
havoc on lifein general.

* Thisresultsin simultaneous worship (for accepting his sperm)
and abuse (dueto fear that she may accept someone else’s
sperms.

* Some very interesting arguments about Human Sexuality from
the point of view of science....

Understanding Human Sexuality - 2

The“Light bulb” response of males against the “clothesiron
response” of females.

Individual sexuality - the male female response and.expiaessian
of sexuality to individuals and society.

Biology of sexual reproduction - primary and secondary
characteristicsand its fundamental rolein life - cooperation and
competition

Sociology of sexual reproduction - burkha (purdah), sati and
circumcision. Itssubtle interferencein evolving social norms,

Recreational sex its uselessness for procreation and
reproductive aggression gone wild

Only in Humansthe femalestry to attract mate, in all other
animals the males have to convince the females.

Linguistic skillsand life expectancy
Itsinterferencein design of behavioural science experiments.

Argumentsof “ Social Genes” and “biological Genes’

11



* Understanding human comprehension- 1

Human brain design requirements.

Understanding beauty and body symmetry .

Understanding seep.

Human senses and interpretation —inverted images and phantom
limbs.

Its powersin image processing and storage (direct and
associated). Itslimitationsin digital data handling.

Emotional and intellectual intelligence.

Instincts for survival and intellect to adapt and evolve -what is
intellect today will be instinct tomorrow - society evolves by

automating tasks.
23

* Understanding human comprehension- 2

Its power of comprehension and ad hoc formulations
and iterative approach to the world.

Comprehension by senses and feedback systems.
Information handling and rate of comprehension.
Obsessive compulsive behaviour and love.

Emotions, rituals and fainting: defence
mechanisms.....

Imagination and extension of human beings.

12



Human imagination and irrationality

13



* Studies of other lifeforms-1

)
Cockroaches —the most successful species

Dolphins—recreational, rape, conquest, gang war fare -
probably the second most intelligent beings.

Homosexuality and infanticide.

Monkeys—lies, deceptions and other evils— ability for
learning, experimentation, development of tools: education.

Octopus— a fundamentally different design of life forms—the
most evolved of non mammalian aquatic animals.

Bats— Their social support system for the weak.

* Studies of other lifeforms- 2
.

Ants— Their fantastic architectural achievements.
Crows and counting

Evolutionary Solutions and their convergence.
Similar solutionsto similar problems of evolution,
e.g. eyesin humans and dolphins, social structures of
dolphinsand humansetc...

Self awareness and intelligence.

Higher intelligenceis not necessarily a better survival
strategy! Fast running cheetahs, octopuses and
cockroaches

14



| mpact of foreseeable science

Some discoveriesround the corner:

* Search for other habitable planets.

* Environmental Science, predicting and managing change.

« Ultra-fast information processing on time scales of 1012 s,

» Under standing events asthey happen on timescales of 1016 s,

* Genetically transmitted traits, illnesses and personality profiles.

 Cognition, comprehension and related issues.
* Miniaturized farming.

* Light as dow speed.

» Nano-sciences and nano-technologies

Great Unknowns:

Nature of brain’s control on physical problems.
M eteor impact.
Continental drifts, green house effects.

Artificial intelligence, computer simulation of
intelligence (fundamental problems?).

Genetically modified materials and people.
Quantum M echanics and thinking process.

15



* Subjectsthat are on the fringe of scienceaigRizaaaist

® Extrasensory perception and telepathy.

® Thought, Intuition and learning.

® Physical basis of consciousness or self-awareness.

® Natureof control that instinct exerciseson thought.

NOT ASTROLOGY since TIME and EVENTS do not movein
a deterministic way, and science remains a field where both,
prediction, testing and explanation are important. Science
accepts new ideasif they are either an extension of current ideas
or are experimentally provable — astrology satisfied none of these
conditions ...

31
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Total Dependence on
Science and its
problems

Science and the sense of power

17



M ost of the time, Technology seemsto be busy
trying to solve problemsiit itself has created!

* Population birth, death and pains of existence-artificially
extended life spans. For thefirst timein the history of earth,
we have more old people than young!

*Technological demand on limited resources- limitsto growth
and unnatural changesin the environment.

 Cultural invasion by economically and militarily powerful.

» Communication and over information —our computers know
more than we do!

» Accelerated pace of development......

18



M or e subtle effects

Limitsof logic: instinct, irrationality and limits of unmmng.
(dehumanising of humans)

Problems of science as a substitute for religion - it’sinability to
provide a place for solace.

Excessive importance of individual initiative.

Lack of individual identity: feeling of being just a peg of a huge
machine resulting in a sense of uprootedness and revival of
religion in the rationalistic, non individualistic world for the sake
of individual identity......

Unreliability of industry as self monitors e.g. problemswith

tobacco and pollution .

19



Democracy as a solution
and its consequences

20



* Advantages

Givesindividuals a sense of identity and importance.

Protects society from overbearing or corrupt leaders.

Protects society against painful experiences such as
excessive inflation.

Ensuresa gradual growth and control against
misadventures.

. Allows a degree of dynamism in the society that isvital
for progress.....
41

* Problems

Complete individual freedom without moral constraints.
Clash of need for social stability and individual identity —
violence and assertion of individual identity.
Market economics - materialism and glorification selfishness
and greed - making virtue of aggressive behaviour.
Brutalisation of individuals and society - reduced sensitivity
to suffering and increased indifference

Continued...

42
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Damage to social structure - break-up of family unit. Latchkey
kids and their moral dilemma. i —
Breakdown of social stability - tyranny of majority over
minorities and militant assertion of rights.
Short term and varying experiments on social engineering
from fanciful and non committed individual social refor mers,
its dangers, large scale disruptions and limits of democracy.
Increased tendency for isolation and separation.
. Other consequences: Electoral system and endemic corruption
. MOST importantly, fall back on former identities, religious
revivalism and rise of irrationality! ......

In some sense, we are much less civilized today than we
were, afew generations ago.

22



23



SO? (why bother me with these matters?)

With the increasing population and
demands for better living conditions, only
science based society can provide the
resour ces to meet the demands of the
society.

It istherefore essential that we embrace the

technological revolution while minimizing its
side effects ...

Needs for technological revolution

Asthe country expands we will need:
a) Technologically educated professionals.

b) Scientifically literate community since otherwise “ any science,
asufficiently advanced is indistinguishable from Magic” - and to
fall for seduction of magic isto doom your life..

c) ldentification of new leaderswith deep insight on the working
of the society aswell as powers and limitations of technology,
who can guidethe society in future

24



Problems for society with over reliance on
science to organise the society
B

 Fast pace of development means that to be old also
means being obsolete.

» Excessive faith in individual freedom leads to break
down of family units and social structure.

» Acceptance on greed leads to de-sensitisation of
individuals.......

Problems specificto
India’ s coming generations

25



Problemsfor India

B
» Qur society has been organised essentially on
denying individual freedom for the good of the
society.

« Stability and respect for elders has been the watch
word of our Civilisation.

However, industrial civilisations have RISEN by
denying these two and over emphasising individual
freedom .....

Thereistherefore a clearly emerging trends of
conflicts, as old gives way to the new.

Western experience has shown, industrial
civilisation isNOT an unqualified success and
can be very disruptive and often make very bad
long term choices.

The education system of tomorrow will have to
educate the coming generation to manage this
conflict.......

26



Demands for tomorrow

Challengeto Indians for defining a social structure:
)

* General requirements.

1. Finding away for sustainable growth with renewable
resour ces.

2. Finding an equilibrium between needs of science and social
stability.

3. Protecting society from harmful experiments and yet keeping
the necessary dynamism to handle problems of the success of
human racein survival have generated

Contifaued. ..

27



4. finding an equilibrium between selfishness and charity.

5. finding a self supporting social structure so that funding for
the less fortunate comes from charity that is self sustaining.

6. bringing cultural homogeneity while keeping diversity and
dynamism - making the invasion by the dominant culture
less damaging.

These problems are so daunting that many civilizations have
opted for solutionsthat are clearly unworkable....

Some solutions and their problems

To smply banish the old (to restart building the civilisation
from scratch with obvious problems) eg. Soviet Union

To deny science (but thisisnot practicable) e.g. Afghanistan

Todeny Future: toinsst that it bethe same as past which is
not practicable e.g. Iran until recently

Totakerefugein religion: toinsist that only those activities
sanctioned by religion be allowed which leadsto several
problems......

28



Specific models of social development

Gandhian model of development: emphasis on minimal care
for all, strong moral forces and complete decentralisation.
Unfortunately it is not practicable for such alarge
population.

Ambedkar model: Legislative control of development
(especially of weaker sections) and wealth distribution. No
system will be more honest than the people who runiit......

Marx's model: socialistic model of development: empRassor
uniform distribution of wealth and complete centralisation.
Individual initiatives are critical for society’s progress.

Capitalism: emphasison individual initiative and maximum
freedom to individuals. Too much emphasis on individual
freedom can undermine the society. Also, those who make
decisions based on generation of wealth are tempted to make
decisonswith only short term interestsin mind.

Religion based models: emphasis on religious righteousness
above all else. Can be suffocating for the most intellectually
curious......




Religion and science

Religion isoften suggested as a solution and scienceis
considered to be against religion. Science is consi@enetmmm
aggressive, arrogant and violent whilereligion is
consider ed peace giving.

However, thisisnot true. M ost scientistsare greatly
appreciative of the logic and elegance of Nature.

Also, while science has provided power ful weapons, the
root cause of violenceisthe desreto dominate- most
violence has been in the name of religion or greed of the
powerful.

At the same time, there is no denying the power of
religion... 60
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Different per spectives of religion and science

Points of conflict between religion and science
)

1. Definition of knowable.

2. Determinism dictates the material world while faith dictates
personal reasoning.

3. Arrogance of science and power of religion.

4. Crime and punishment......

31



* Distinction between science and religion.

. Lack of overlap: Science does not comment on God.

Irrelevance and not contradiction of the concept of God in
science: The study of good food is not to deny the existence of

the cook.
. At best, science may talk of time constant feature but never

time independent phenomena......
* Harmonising science and religion

1. Acceptance of absence of overlap and mutual importance.
2. Religion as a means of defining moral and social norms.
3. Science asatool for better management of resources

Problems with religion or nationalism
based solutions

-
Leadsto unjustified self-righteousness-opposites of great truths

arealso great truths.

Tyranny of majority over minority-denial of rightsto some on
the basis of disagreement with the majority ismorally
indefensible.

Denial of diversity and free thinking-suffocates human
ingenuity.

Vulnerability to good orators-rather than good thinkersand
susceptibility to unwise decisions.

Limited applicability-novel situations need novel solutions.....

32



So we need a new solution

» The solution will have to be both,
stabilising and dynamic.

e Let uslook at some scenarios

— Itis clear that while dynamism of democracy
and capitalism will be necessary

— Some form of moral value system will have to
be incorporated into it.

Structure of Religion

All Great Religions have two parts:

a) A sublime one whose meditation brings peace and faith and is
very smilar in all religionsand isenvironmentally,
psychologically and biologically, very scientific in approach.

b) A mundane operational part designed to improve the working
of the social structurein which thereligion took roots.

It is often difficult to distinguish between the two.....




Application of religion to dictate social norms

Any religion based solution must exclusively
concentrate on the sublime.

Blind application of the mundane amountsto acure
wor sethan the disease.

In a multicultural, multilingual, multi-religious society
this can sow seeds of discord which can destroy the
society.

India hasNEVER been a singlereligion Society......

Model Requirements

A religion independent common code of ethics that is
implemented by moral pressure rather than law, that
Incorporates

Sublime aspects of religions.

Dynamism to freely explore and develop individuals.
Charity asa natural activity.

Ensuresthat thewisdom and experiences of eldersand
of thethe past are not lost

These needs can be defined in detailsfor us...




India’srecord so far:

*Since ancient times Indian Civilization has shown itsappreciation of
applying only the sublime and letting the mundane aspectSeval S
locally.

India’sisthe only civilization that istrying to create wealth without
resorting to dave labour.

* Inrecent times, the country has steadfastly refused to let a religion
dominate the gover nment. It hasforced a removal of religion from the
agenda for national gover nance and refused to accept religious
disputes asimportant to decisons on palitics, gover nance and social
structuring.

» Thishasbeen achieved over a period of ten years of soul searching
sincethe destruction of Babri Magid brought thisissue tothe central
stage of India......

* After the Delhi riots against Sikhs, defence mechanisms have been put
in place which did not allow the butchers of Gujart to scot-free.

69

Expression of common consciousness came thr ough:

a) Sullen indifferenceto politicianswith desire to exploit
differences than build on common grounds.

b) Refusal to be aroused by religious passions.

c) Avoidance of misused religious events: e.g. Ganpati
Festival.

d) Marginalization of partisan politicians unlessthey
fundamentally altered their attitudeto religion and
politics.

e) A collectiverefusal to impose the will of the “ majority”
on “minority”

35



Thishasbeen possible dueto an intrinsic understanding of

religion that extends beyond the religious concepts, a whole
hearted acceptance of the multi-ethnic society. It 'RHas beerr
brought about, not by the victims of the short-sighted

politicians but by those who were instigated to impose their
will.

The ultimate validation of Collective and National Conscience,
the importance of age on society. This collective wisdom is
accumulated through language, literature, idioms, value systems
etc.

Contrast with eventsin Europe e.g. former Yugodavia, thisis
the ultimate invalidation of Jinha thesisthat multi-religious
nations are not viable. Theimportance of Kashmir to India
AND Pakistan isin this context...

71

The Challenge of Gujarat

Gujarat has shown how swiftly unbridled development can alienate
itscitizenswith a violent backlash and a desper ate clinging to old
(religious) identities.

A mechanism needs to be put into place where people can find and
assert their identity in anot destructive or vengeful manner.

DEVELOPMENT ISNOT A ZERO SUM GAME.

36



Shankracharya and related issues:
)

The BJP has tried very hard to make the issues of
Shankracharya's arrest a highly emotive issue but the
public at large has scrupulously shown that they will
not be aroused by purely passionate, irrational
arguments.

At the same time if it turns out that Shankracharya' s
case was fabricated, the backlash will be as severe,
not just from Hindus from people of all community.
INDIANS HAVE A VERY DIFFERENT IDEA OF
RELIGION THAN WHAT OUR RELIGIOUS
LEADERSWOULD WANT USTO BELIEVE.

The Trauma of |IS.AM

|slam just happens to be the religion of people caught
between:

a)sudden industrialization.

b)lack of tradition of free expression (being a monolithic
religion).

c)very harshly implemented moral code of conduct.

Civilization with Islam as its religion today finds itself
completely out of step with both, itself and the world
dominated by western value system and unable to cope — a
conflict made even more acute by the problems of Middle
East. “




Other issues

1. Lalloo Prasad Yadav and non-violent managementiofms
aspiration of the underprivileged. A long rope for the
underprivileged to learn to manage power.

2. Labour issues and economic development and its
heartless side - refusal of the government to make an
exit policy until stability isreached.

3. Increased emphasis on accountability.
4. Inflation control and gradual reduction of subsidy.

5. Establishment of strong democratic institutionsin
reduced tolerance to bad governance

6. The Blemish of Delhi, Gujarat and the need for vigilance
and setting up of defense mechanisms

Demands on Coming
Generation and Education
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Nature of education is changing

e Children are
— More aggressive
— Better informed

— Less educated
— Less cultured
— More demanding

39



Asvarious sectors of the society become more
and mor e self absor bed, ther e is no onelom—
‘educate’ the children in proper value system

Teachers are therefore being forced to
take up an additional role as

ROLE MODELS

for students

40



What Children learninreal lifel

41



Requirements of Reforms

Overall our education system in Major Centres has

performed admirably well and

However :

a)

a more holistic approach needsto be taken by teachersand
educators.

reach of quality education hasto be extended to a larger
group.

further improvement in increasing the information content
and communication are needed to make education cheaper
and therefore available to a wider group.

Too much of informality in education isalso bad for students,...

Needs for tomorrow

* Coming generations will need:

A deep understanding of science and technology.

A good understanding of literature and fine arts as
an expression of human feelings which must be
taken into account in any direction given to the
society......

42



We must leave some room for
thisalso

Conclusions

The coming generation will need to have My a
deep understanding of science and technologies but also of
religions, literature, history & wisdom of the ancients, and
human nature as well as an appreciation of dynamics and
diversity of India so that they can set up a socia structure
that optimises HUMAN Development for the betterment of

all and creates new paths to take the civilisation forward.

(The solution certainly cannot come from an individual leader or a small group.
The problemistoo large for it. It will emerge from the collective consciousness of
the country)

The world will judge us by our wisdom in solving
this problem. a6




Specific needs of Education of tomorrow
)

Enthusing children in learning.

M aking education children centric while not
compromising on quality of retention of knowledge.

M aking education versatile in terms of making students
appreciate technology and the vastness of human
learning and expression.

M aking Education universal.

M aking Democracy universal.

Producing scientifically and culturally literate and well
adjusted children with a proper value system.

Sensitising children to the upcoming problems...




And yet ours is one of the most individualistic society
where a jugalbundi of two musiciansis agreat event and
an orchestrais impossible to organize.

This is because we put too much of power in the hands
of our leaders and leave few, if any, privileges for the
ruled with the result that everyone wants to be a king of
his or her own small domain...

IT ISIMPERATIVE THAT THE COMING
GENERATIONS CAN FIND A SOCIAL
STRUCTURE THAT CAN MANAGE THIS
CONFLICT AND MERGE THE OLD AND THE
NEW AND MEET THE NEEDS AND
ASPIRATIONS OF THE SOCIETY OF
TOMORROW.

45



We therefore need to innovate
and come out with anew (or

improved) way of implementing
asocia structure that is both just,
and dynamic.
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