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READINGAND IMAGINATION

Recently, Anushka my niece all of nine years
old wanted a Harry Potter book to be read aloud to
her by her 59-year old favourite aunt. “I find Harry
Potter books boring” pat came the reply. It hardly
dampened Anushka’s enthusiasm for whom Harry
Potter books “were terribly exciting”. This seemingly
simple exchange triggered off a few thoughts which
I offer to readers of this publication.

Boredom and Imagination

This ‘bored’ feeling we have all experienced at
one time or the other. The next event, occurrence,
person and day does not enthuse us. ‘Time-Pass’ is
the expression one routinely hears from many bored
mouths. These souls who had begun life with fine
minds and with enthusiasm now do aimless activities
because they are forced to kil time.

Boredom afflicts all of us but only some are
overwhelmed by dullness and ennui which boredom
engenders. A stimulus— external-is needed to get
them engaged and moving. The lucky few endowed
with an inner wherewithal keep themselves engaged.
Their internal stimulus makes them think things out—
creating unique capabilities within them, Imagination
is the name for these capabilities and the stronger
these capabilities are the more creative will be our
imagination. This imagination enables the mind to
seek new interests and then pursue them. The mind
is no longer dull. Imagination is that ability of the
mind to form mental images of aspects of life and
nature. These images are formed in unique ways. It
gives us some foreknowledge of complex realities
which cannot be comprehended only through our
sense-organs. Imagination enables us to envisage

these realities through a mental process of

abstraction.

Ajit Kum

One reality is the inevitability of ageing, The bof
decays way faster than the mind. That reality has¢
to the hoary saying that “the spirit is willing but ¢
body is weak”. Animaginative mind seeks new
interests and cultivates them, The imaginative mi?
finds ways of reconciling our inner conflicts. This
be more difficult to a non-imaginative person wt
leads a life strenuously getting involved in ‘doir
activities. How much can we ‘do’ when the bot
ages and becomes frail?

Childhood and Imagination

This note began with the demand made by nin
year old Anushka to be read aloud to her from!
‘exciting’ book. Nature has endowed children wi
amagical world peopled with imagination and natu
feelings. Growing up is tragic because this magic
soon lost. Some lose this power slowly, some mu
faster. The unlucky ones lose all of it. What is lost
the attribute of curiosity -not motivated by any sord
gain-that children naturally exhibit. Unimaginati
nurturing blocks the natural springs of this attribu
These springs within ourselves arouse our interest
the endless variety that life offers to us and then lea
us to exploring this interest culminating in
deepening of our interest and in the acquisition
something which we cherish. When these natu
springs are blocked the sources nourishing a

.imagination wither away and we lose the capacity

get interested. We get stuck in a rut and soon lo
our motive power — latent in us — to contribute;
the richness of life and its endless variety. Emotion
and intellectual decay sets in.

Imagination and Relationships

The advantage of possessing a vivid imagin2te
is that we become more conscious of the intricéct
of life. Indian life is mostly centred around famili
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and understanding their labyrinthine relations enables
us to safely negotiate a way through. For such an
understanding we need to turn to Naipaul’s non-
fictional account titled India: A Million Mutinies
Now (2010). This account narrates the life journey
of Indian characters across generations and the
ensuing changes in their lives. Kala ‘of Tamil Brahmin
origins’ is very much a part of new India but she also
carries ‘strands of” the old India. For Kala “the story
of my mother’s marriage, is the most painful part”.
It ““all comes down to double standards, a lack of
sensitivity, a touch of cruelty’. ‘Cruelty, yes’ concurs
Naipaul. Then he differs saying:

"But I didn’t think that what Kala said about
double standards was appropriate. Hindu family life
was ritualized. Just as there were rituals for every
new stage in a person’s life, so there were roles that
people were required to fill as they progressed
through their allotted years. Mothers-in-laws were
required to discipline the child brides of their sons,
to train the unbroken and childish girls in their new
duties as child-bearers and household workers, to
teach them new habits of respect, to introduce them
to the almost philosophical idea of toil and tears of
the real world. ..Such a disciplining of achild bride
would have been considered virtuous....the cruelty
...would have been seen as no more than the cruelty
of life itself. ..the concept of double standards came
from another world, came from Kala’s world today."
(200, 201, 206, 208, 209)

For Naipaul, cruelty was in the very nature of
Indian family life. The clan that gave protection and
identity, and saved people from the void, was itself
a little state, and it could be a hard place, full of
politics, full of hatred and changing alliances and
moral denunciations (208).

To the ‘cruelty’ and ‘lack of sensitivity’
accusatjons Naipaul agrees. Where he disagrees
with Kalais in her using of today’s standards to judge
older institutions and their ways of life.

Naipaul used his powers of imagination ;ol bring
to us the insight that the traditional Indian family is
constituted of set attitudes and behaviours which are

structural in nature. Cruelty as an attitude and
behaviour is one such structural element which
demands its enforcement in an impersonal fashion
cutting across the individuality of different persons.
Our lack of this insight makes us personalise family
relationships which often they are not. This insight
lessens the pain all of us have given to each other
over the long period of our family relationships.
Cruelty is not the only element families exhibit.
Families also exhibit real goodness. Imagination helps
us to make the distinction between the two and the
consequent choices offered to us by this distinction.
One cannot prevent thoughts and actions emerging
from cruelty and malice but one can imaginatively
protect oneself by distancing oneself from these
behaviours and attitudes.

Career and Imagination

Today educational infrastructure has expanded
massively — more schools, colleges and published
books. More people are reading. Today a big market
has emerged primarily for text-books fuelled by first-
generation learners. So has a niche market emerged
for Indian English fiction because these first-
generation learners are beginning to get acquainted
with English language and are voraciously reading
Chetan Bhagat books. Bhagat had the imagination
to envisage the need of this new class of young
readers.

But the great limiting factor of this gigantic
apparatus is that it primarily aims at career making,.
It looks for utility and applied knowledge all related
to job requirements. Skill-training is the new messiah.
‘Doing’ is important. Adult India calculates and
arrives at the conclusion that reading to feed one’s
imagination brings in no immediate measurable
benefits. Very soon this notion seeps down to their
youngsters. Reading for pleasure and for curiosity
becomes anathema for them. The young restrict their
reading to subject-books which they presume will
further their career prospects in the immediate future.
The assumption that intense mugging-up of subject-
related books is the key to successful career choices
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is a flawed assumption. Subject books can certainly
fill us up with technical expertise but it cannot help in
guiding us in our choices which is in symmetry with
our thought-processes and within our abilities. We
hardly come to know ourselves through subject
books.

Very few of us have the foreknowledge of the
road we should have taken in our life orare ina
position to change this chosen road later on in life
and take to a new road more to our liking. What the
adults in the family do not realise is that cultivating
one’s imagination cari be as useful as any subject-
book for making these choices. Life is complex and
it cannot be restricted to the narrow confines of a
career. Comprehending complexity needs
imagination and imagination needs reading.

Reading: An Art

To cultivate one’s imagination one needs to read.
Reading is a solitary act where one is completely
immersed in words, sentences and meanings, /» this
solitariness imagination evolves. Our solitary self
has to keep ourselves engaged in solitude to do
sustained reading. We must like our own company

‘Reading is more than a physical or a visual act.
Itis not just our fingers turning over the pages or our
eyes skimming over the lines. Getting into the writer’s
mind and then going beyond it is an acquired art.
This art demands that one must be observant and
one must have questions which needs to be answered.
This art leads to acquiring the attributes of self-
reflection and discernment. These attributes give us
a glimpse of the road we should have taken. Getting
this glimpse at a tender young age is a boon to be
wished for fervently.

Reading is a difficult art. Where do we begin?
Reading choices cannot be forced. The only way is
to trust the judgement of the young person: Offer
them choices without making unwarranted
judgements. Here I would like to briefly narrate an
interview of R.D. Burman, the musician, which I

read in the pages of Times of India more than the
decades back.

Reading: Children Choosing and Ads
Pronouncements

Apparently, some parents had voiced tht
anxieties to R.D. Burman. Their children were m!
into ‘Pop’ music and this represented a threa!
Indian classical music. Parents wanted their war
delving more into “classical” music to protect the
cultural heritage of India. R.D. Burman explained
them that ‘pop’ music posed no threat to Indi
classical music. The threat was less from the kind
music which the Indian young seemed to be liki
and more from the very large number of people W
had no interest in music of any sort, pop or otherwis
Indian youth enjoying ‘pop’ music were alreal
experiencing music. Here, half the battle to prots
the musical heritage of India was already won.
was just a question of time when these youth as th
grow older would also develop mature tastes &
eventually come to enjoy classical Indian musica
become its true aficionados. The real enemy of Indi
classical music are those people who have no,
interest inmusic.

fhrough this insight offered by R.D. Burma
would like to emphasize the fact that adults don
need to make too many pronouncements on the
young. A child being young and more trusting reli
less on his instincts and more on the adult
Unwittingly adult opinions, often half-baked cant
damaging. The child who reads Harry Potter tod;
is getting into the Aabir of reading. We need,
encourage that and enthuse this child. Soon thischj
will read other writings. Reading matters, not wh
they read. In course of time these readers will eva),
acquiring mature and complex tastes. The child w
never reads today will not read tomorrow. TheR|
Burman interview is an analogy to enable the reag
to make the distinction between the reader and
non-reader and the need for a differentiay

approach.
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Conclusion: The Door Opens Once in a
Lifetime
l This note of mine argues that imagination is as
‘necessary as air and water for one’s struggle to lead
alife of some sorts and then peacefully await one’s
end. I had begun this note with Anushka my niece
and she wanting a Harry Potter book to be read
aloud. One imaginative response to Anushka’s
demand would have been to chat with Anushka
about her discovering the ‘exciting’ elements of
Harry Potter books.

| I would like to end this note here by presenting
anidea which [am borrowing from Graham Greene.

Greene has argued that in one’s long span of life the
door opens once during childhood to let us make
presumably an informed choice. Once the door
shuts that opportunity is irrevocably lost for life. But
how many children, at a tender age, can possess the
foresight to know that a door has opened for them
to make their choice and that this choice will make
or mar their life forever? In that sense most of us
are doomed.
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A book is a version of the world. If you don't like it, ignore it or offer your own version in return.

Salman Rushdie

There is a great deal of difference between an eager man who wants to read a book and
the tired man who wants a book to read.

G. K. Chesterton

We lose ourselves in books, we find ourselves there too.

Anonymous
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ALL ABOUT READING

What is reading? The question looks easy to
answer but difficult to comprehend. In its most
universal definition, reading is the ability to make
sense of written or printed symbols or words.
Readers make use of the symbols to guide the
extraction of information from their memory and
subsequently use this information to create a plausible
interpretation of the writer’s message. But reading
has not always been that easy. Initially, it was the
simple faculty of extracting visual information from
any encoded system and comprehending the
respective meaning. As time passed on, it came to
signify almost entirely the comprehending of a
continuous text of written signs on an inscribed
surface. More recently in the digital age of the 21
century, reading also includes the extraction of
encoded information from an electronic screen. This
way, the definition of reading will doubtless continue
to expand in future for it is also a measure of
humanity’s own advancement with the elapse of time.
There are however certain tips to make our reading
useful or successful. Some experts put forward the
following points: Previewing: Leaming about a text
before really reading it, Contextualizing: Placinga
text inits historical, biographical and cultural contexts,
Questioning to understand and remember: Asking
questions about the content, Reflecting on
challenges to your beliefs and values: Examining
personal responses, - Qutlining and
summarizing: Identifying the main ideas and
restating them in own words, Evaluating an
argument: Testing the logic of a text as well as its
credibility and emotional impact, Comparing and
contrasting related readings: Exploring likenesses
and differences between texts to understand them
better. Anyone who follows these tips is sure to
benefit from reading,

Prasenjit!

Reading is a complex ‘cognitive process
decoding symbols in order to construct or def
meaning. But reading is also a means of lang¥
acquisition, communication and sharing
information and ideas. In all existing languag®
the world, reading is a complex interaction betw
the text and the reader which is shaped by
readers’ prior knowledge, experiences, attitudei
language of the community which are culturally:
socially situated. The reading that we ten!
remember and the reading that much more frequé
gets recorded, is of the exceptional sort. A boo
chapter, or even just a sentence that strikes us i
affects us in some profound way, sometimes ¢
transforming us and the way we see the world
there. One must accept the power of reading wt
surprises us with joy, shocks with facts or reas
or forces us to see things from different point
view. Of late, there can be seen a natural tende
of those, particularly in literary studies, to prior
this form of reading. After all, what is the ug
studying something if it does not have the poter
power to change and to convert the read:
Although we are occasionally subject to a rea
experience that is transformational, we also spe
lot of our reading time trying to avoid g
experiences. For instance, we usually choose
newspapers—ones that tend to parallel ourg
views and assumptions and we naturally ind
towards other readings that are disposed to as
us that our opinions are the correct ones a
provide us with further examples to support 0ure
prejudices.

However, while pondering over the very
of reading, we must also try to talk about SOM™
the interesting facets of the history of reading v
is as much about the reader as it is about whe
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read. It is about the motives and circumstances that
lead us to select one text over another and about the
nature of our personalities, of our predicament that
determine how we should react to that text. It is
assumed that the actual history of reading dates back
to the invention of writing during the 4* millennium
BC. Although reading printed texts or materials is
now an important way for accessing information, the
same had not been the case in the history of reading.
Only a small percentage of the population in many
countries was considered literate, hence eligible for
reading. But, the Industrial Revolution suddenly
changed the world. Following the Renaissance, in
the age of Enlightenment, the elite individuals
promoted passive reading, rather than creative
interpretation of what was read. Some people of
that period even believed that writing was viewed
as ameans of creating a ‘product’ and was a sign of
active participation in their society. Therefore, they
considered writing to be superior to reading. They
considered the ‘readers’ to be passive citizens,
because they did not create a ‘product’. The French
scholar Michel de Certeau opined that the elite
groups in the Age of Enlightenment were responsible
for this type of a general belief. Similarly, in the 18"
century Europe, the practice of reading alone in bed
was considered dangerous and immoral. Some
critics, however, speculated that these were based
on the fear that the readers — especially women -
could escape familial and public compulsions and
transgress moral boundaries through the private
fantasy worlds of the books they read. Therefore,
along with the history of reading practices and
experiences starting with Guttenberg’s invention of
the Printing Press, through the Renaissance period
and then traversing through the 16%to the 20
century, other sorts of interesting aspects in the history
of reading, as reiterated above, seems to be an
important intellectual endeavour.

Now what is the function of reading? Reading
fulfils personal psychosocial needs, such as
knowledge acquisition, aesthetic pleasure,
entertainment and escapism in the media

environment. Books principally assist in fulfilling
cognitive needs related to learning and knowledge
expansion and in providing an aesthetic experience
to the intending readers. Common readers have often
occupied a zone of cultural invisibility. They have
not been of interest to the literature departments either
simply because of the fact that the major focus is on
books and authors, not readers. Similarly, the
scholars of popular culture might not find reading
groups interesting or worth discussing because the
groups read canonised fiction and did not transform
their cultural consumption. They failed to
comprehend that even canonical literature could be
immensely popular and subversive. In Europe,
around 1780-1850, a vast array of new spaces were
designed for reading, including commercial reading
rooms and libraries, mechanics’ institutes and coffee
houses. These opened doors to greater numbers of
readers. This reveals a great deal about how those
spaces were accommodated by the emergent
reading public. Gradually, there emerged a school
of theory that focused on the Reader (or “audience”)
and their experience of a printed work, in contrast
to other schools and theories that focus their attention
primarily on the author-the source of the work or
the content and form of the work.

Although modern literary theory has paid
serious attention to the reader’s role in creating the
meaning of a literary work, modern Reader
Response criticism that began in the 1960s and 70s,
particularly in the US and Germany, through the
works of thinkers like Norman Holland, Stanley Fish,
Wolfgang Iser, Hans Robert Jauss, Roland Barthes
and others, recognises the reader as an active agent
who imparts ‘real existence’ to the work and
completes its meaning through interpretation. Reader-
response criticism argues that works of literature
should be viewed as a performing art in which the
readers create their own, possibly unique, text-
related performance. They take into account each
particular reader’s reception or interpretation in
making meaning from a literary text. On the other
hand, Reception theory, which is generally referred
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to as the audience reception in the analysis
of communications models, originated from the work
of Hans Robert Jauss in the late 1960s.
Subsequently, a form of Reception theory has also
been applied to the study of Historiography —how
history is written or read. Theorists of reading such
as Stanley Fish, Wolfgang Iser, Judith Fetterley,
Mikhail Bakhtin, Hans Robert Jauss, Michel de
Certeau and Rolf Engelsing have proposed a range
of models for readers. Further, there can be seen
the emergence of terminologies like intensive or
extensive readers, implied or intended readers,
continuous or discontinuous readers, dialogic readers
and intertextual readers, sympathetically absorbed
or critically resistant readers and so on. Besides,
readers might also read against the grain of intended
meaning. As Michel de Certeau has observed, they
might selectively pick what they warit from a text
and when they want it, and avoid what they don’t
want,

‘What then is the future of reading? This question
is based on issues that range from the transformation
of cultural institutions devoted to the storage and
conservation of books to the changes in the cognitive
processes of reading and writing arising directly or
indirectly from the introduction and use of the
emergent technologies of writing and reading in the
digital contexts of the new millennia. Besides, we
also want to know how the structure of texts
themselves is changing along with other mediated
systems of textual genres and norms. This further
hinges on other important questions such'as —how
will the text-based interactive systems of writings like
World Wide Web and MOOCs affect the
development and evolution of textual norms? Will
the book as a'material object shall be able to retain
its symbolic value, or it will disappear into the realm
of the virtual? Will new technologies help us to look
at the ancient texts in a new way, discovering hidden
structures in them? Will readers themselves emerge
as entities beyond being humans? — These questions

are sure to affect the production of books or any
reading materials as well as our understanding of the

phenomenon of reading.

Now lets us have a look at the mode
times. A school going student in a train reads fro—
her/his textbook in preparation for a class, whileE
nearby passenger, engrossed in something el=
casually reads the advertisements and hoardinz
inside the train’s compartment. Another passeng
may be occupied in reading the business section =
a news paper, reading perhaps for profit, whi
another picks up a free copy of a daily tabloid I
behind by an another passenger who ha
disembarked the train. While one commuter read =
downloaded detective story using a 4G enabl &€
mobile device, another uses a smart phone to acce=
a social networking account and contribute to
discussion about a book read recently by hersel
himselfor by a friend, adding more to the wealth ¢
collective and individual responses to readirs
available on the Internet. One passenger is readirn
their way through a lengthy 18* century novel in dail;
sequential instalments, while another intermittentl
reads through a section of a holy book, offerin
themselves a thought or prayer for the day. This is '
scene which is replicated on a daily basis in the urba
public transport systems or in large metropolita!
centres across the world. It is so routine an activit;
that very few of us notice, and yet it is a perfec
example of the people like us inhabiting a world o
texts and reading.

Now shifting our discussion from the idea o
reading and the readers to the issue of marketabilit;
of reading materials, let us have a look at the
phenomenon of reading taking place in the 21°
century India. In an increasingly literate world of the
2 1% century, reading matter is everywhere, a text is
omnipresent and all pervasive and readers are mobile:
numerous and multifunctional. How then, in this dense
forest of reading matters, can we study the behavious
of readers and their individual signs of engagement
(or refusals to engage) with the printed or digitised
word? Here come the complex relationships
between reading habits and the market. The
publishing industry pays serious attention to both the
habits and the ‘habitus’ of readers, demonstrating
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the ways in which individual reading is influenced,
sometimes even defined, by factors such as economic
background, social class, political affiliation, the place
of reading, the availability of books and changes in
publishing practices and so on. Here, in India,
reference may be made to ‘Metro Reads’ of Penguin
Publishers and ‘Young Adult Literature’ targeted
mainly at the fantasy-crazy young Indian population,
works by the medical fraternity, travel narratives that
don’tjust enlist the names of people met or places
visited, journalistic works that often blur the
distinction between documentary and fiction
and so on. Needless to mention here that with the
growth of fiction writing in the 21% century, there
has also been a phenomenal development in the
Publishing industry in India. Rupa and Co, Hachette
India, Tranquebar, Zubaan Books, Roli and Harper
Collins India, Srishti Publishers among some others
have been offering books at a much cheaper price,
unlike the foreign publishers targeting an international
readership. In this regard, we can observe that the
books by Srishti Publishing, which often publishes

works by female writers, are sold for around Rs 100-
120, which is cheaper than the Penguin Publisher’s
famous ‘Metro Reads’, which is fixed at around Rs
150. Important to note that this type of books are
not only reflecting the reading habits of the young
generation of Indians doing jobs in the metropolis,
but are also trying to point towards the important
changes in the tastes of a reading public and their
views of the new emergent India.

So, reading in all its shapes and forms will go
on. But we need to understand that texts are
commodities and readers are consumers who choose
to engage with particular works, literary or
otherwise, from among a range of other material
objects for purposes known best to the readers
themselves. Books are commodities existing within
a matrix of evolving socio-economic market forces,
something that the historians and theorists of reading,
working around the confines of the global free-
market, ought to acknowledge in the present
conditions, if not in the contexts of distant future.

~ Dr. Prasenjit Das is Associate Professor in the Department of English, Padmanath Gohainbaruah School
of Humanities, Krishna Kanta Handique State Open Unversity, Guwahati.
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I don't believe one reads to escape reality. A person reads to confirm a reality he knows is there,
but which he has not experienced.

Lawrence Durrell

There is no friend as loyal as a book.

Emest Hemingway
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WRITING SCIENCE FOR CHILDREN

Eventhing that a child observes around him or
her — plants, flowers, animals, birds, mountains,
clouds, the Sun, stars, planets — works on some
scientific principle or follows some scientific law. And
most children are curious; they have a strong desire
to know about things they see around them: Why
are the plants green? Why is the sun so hot? How
do fish live in water? In fact, the questions they raise
are almost infinite. Unfortunately, a curious child often
fails to get adequate response from parents at home
or teachers in school and has to look elsewhere for
answers to queries. And this is where the role of
well written popular articles on science ina magazine
or a book, or even in a newspaper can provide
answers to many of the questions that children

frequently ask.

Science is often considered a rather drab
subject, something to be studied for only passing
exams in school. Few children enjoy reading science
in school. In fact, science learning need not remain
confined to text books in school. Popular science
magazines and interesting science books can enrich
a child’s growing mind. A well-written article on
science or a book can often make comprehension
of anextremely difficult topic easy and enjoyable,
Science can be written in a really creative and
entertaining style, and when written by a creative
writer with lots of imagination it keeps a child
engrossed for hours, especially if it is able to satisfy
his curiosity and get him answers to his queries,

When we talk about science in children’s
literature, we generally mean cornple; principles of
science written in simple understandable language.
Children want to know the latest information aboyt
scientific developments. The world of science has

Kusumlata S

been developing or changing very fast. Popular-
science through books and magazines is consi G
as the most effective means of communjca-
primarily because of their retaining values. S
books for children may reveal interesting aspeC
historical development of science and its impac
society in particular periods of time.

Now the question is how to popularize scie
in children’s literature? Many science writers
find it difficult to choose a topic to write on. But
need not to be a cause for worry. For examp]
our country, the science of astronomy, hez
agriculture, medicine, herbal medicine, construc
and different branches of engineering w
manifested in the Vedic era itself. At that poir
time also science was not easily understandable
children and common masses. It was prob:
through the medium of folklore and verses tha:
benefit of science was sought to be broughtcl:
to the reach of common people.

If this was so, then the foundation|
popularising science in our country was laiddow
the Vedic era itself. The scientific principles wri
in Sanskrit by Indian scientists of Vedic era |
Aryabharta, Susrut and Charak, and W
subsequently translated into many Indian lan.gtfq
Bakul Kayastha composed ‘Kitabat Manjari’ ir
Assamese language in 1434, the translated .Wom',
mathematical verse of Bhaskaracharya’s ‘plaw_
Presumably in the year 1695, the Ahom KingRy
Singha got the Assamese translated work, ‘YaSh'(
Sastrar Katha’ extracted from SaﬂSkl'?t byKat
Chakraborty for the purpose of teaching fe N
princes. In this book on astronomy thereis €T
about the determination of the position of Sun, My
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Stars and Planets and also about Solar and Lunar
eclipse. With the patronage of King Shiva Singha
and Ambika Devi the Assamese translated work

‘Hastividyarnabha Sar Sangrah’ was done by
Sukumar Borkaith.

There is no single topic of universal interest to
children on science that can be written. Simple things
around us— plants, animals, birds, insects, snakes,
the human body, rocks, deserts, rivers, oceans,
clouds, rain, stars, planets — almost anything in our
universe can be turned in to exciting topics by a
creative writer. The only thing needed is the
imagination to weave the subject into a fascinating
story that would enthral a child. For example it is
challenging, but ultimately fun to know about atomic
structure, immunology, genetics or deep sea biology
and turn it into a story in a language that children can
easily understand and imagine the concept. If young
readers are able to gain confidence by grasping one
or two concepts they can return to the same concepts
later with maturity.

Writing science for children needs a lot of
creativity on the part of the writer. In general it can
be said that everything that is involved in normal
creative writing — imagination, innovation, use of
appropriate words and expression, an interesting
format—is involved in creative science writing for
children too. But it is not simply explaining science
in ornamental language; rather it is using ideas in
science imaginatively to write good literature. It can
be said that creative writing is a writing style that can
turn a dull science topic into an enjoyable piece of
literary work. But in practice it is not as simple as it
sounds. For one thing, only someone with a sound
knowledge of science and creative writing abilities
can be a creative science writer. A writer with literary
creativity but little knowledge of science always runs
the risk of falling prey to oversimplification, often at
the cost of factual accuracy, which is an essential
characteristic of good science writing for children.

For that matter, any science writing meant for children
has to be factually correct and should have no
incorrect information.

A writer who writes for children should be
flawless and free from factual errors, the language
must be simple and highly scientific terms should be
avoided as far as possible. Otherwise the child
reader’s interest will die down very quickly. If
possible some literary flavours must be added to
sustain the interest of the child reader. No child is
comfortable with a text that contains equations or
needs the help of a dictionary to understand. The
writer must, in addition, be fastidious in word choice
because unless suitably chosen, a word may not
convey the meaning it is meant to convey and may
thus spoil the joy of reading. In addition caption or
title should be very catchy.

It is often said, science fact is stranger and
sometimes more exciting than science fiction; this is
especially so if science is conveyed in a creative way.
Children respond to the narrative style of simple
picture books. But in science it is important to convey
information sparingly; trying to put in too much
information would turn any child away. And real
science can indeed be made more exciting than
science fiction if presented imaginatively.

If we talk about the format, all children like the
format of stories most, but drama, essays, cartoons,
comics etc., can also be effectively used. The most
common format is simple narrative but a better option
is to use a story format with two or more characters
in conversation. Actually a conversation format
provides much more flexibility than straight narration
and also helps break monotony. Another popular
format used by many writers involves an
autobiographical or biographical style. The story of
human evolution or organs of the human body can
be written in autobiographical style. A science fiction
story like Jurassic Park, a popular movie, is also a
format that children like. A picture book ora comic
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strip format is a good way of communicating
complex scientific ideas, which children enjoy. Many
books on complex topics like genetics, computers
etc., have become best sellers for their novel way of
presenting science for children. Some writers use
combination of narrative, dialogue, quiz and cartoons
to communicate science in a uniquely entertaining
manner. A science book for children without
illustrations is sure to dissuade a child from having a
second look. Text and illustration have a vital part to
play and must complement each other throughout.

To sum up, writing science for children i=
specialised art that needs a lot of specialised sk =
and effort to accomplish. Only someone with a sour—
knowledge of science and creative writing abilitie
can be a good writer for children. There can be mar—
formats for writing and there should be rigl=
combination of text and illustrations.

Smt. Kusumlata Sirigh is a well known writer in children’s literature and has won many awards including
‘Bal evam Kishore Sahitya Samman’, Hindi Academy Delhi. Presently she is working with Children’s Book
Trust, Delhi, and publishes a Hindi monthly magazine Kaksaad focused on tribal issues, art, literature and

culture.
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A reader lives a thousand lives before he dies. The man who never reads lives but only one.

George R R Martin

I can shake off everything as I write; my sorrows disappear, my courage is reborn.

Anne Frank

Books are a uniquely portable magic.

Stephen King
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TODAY’SYOUTH: SOME MUSINGS

It is said that the world today belongs to the
youth. What exactly is meant by the term ‘youth’?
The dictionary meaning of the word includes those
people who are young and fall in the age group of
14 to 18 years. This is the time when the process of
growth, both physically and mentally, begins and
continues till adulthood when an individual is said to
have attained some degree of maturity. The process
of maturity continues and grows till a person reaches
middle age after which it is said to be declining
indicating another process that of ageing. While
ageing exhibits a legion of weaknesses, physical as
well as mental, it has one particularly positive aspect
in that compared to youth the aged is more
experienced, seasoned, reasonable and calculated.
But the tragedy is that in spite of having these qualities,
a person who is advanced in age is unable to do
things as he would like to because of his failing
physical strength. On the other hand, a person in his
youth, who is full of vigour and vitality, can do anything
he likes unhindered by the obstacles faced by the
aged. In other words, the most important point for a
youth is to be willing and determined to do things
which are creative and constructive for himself, his
family, his society and the country. A young person
must see to it that his energies are not wasted but
employed in whatever field of activity he chooses —
be it economic and business activities, civil or military
service, studies and intellectual pursuits, games and
sports, music and dance and so on. This will ensure
that he would not have to repent afterwards thinking
‘I should have done this or done that, but it is too
late.” We must remember that time is most cruel to
those who do not employ it properly and that age
does not spare anybody.

Pona Mahanta

The spirit of youth, however, goes much
beyond the dictionary meaning given above. As
Francis Bacon, eminent English essayist and thinker
said some four hundred years ago, a man who is
young in age may be old in hours meaning that even
a young man of 18 or so may be as experienced and
full of judgment as a man in his sixties. History is
replete with examples of people even below thirty
who achieved great and seemingly impossible things.
Bhagat Singh, the famous Indian revolutionary, was
executed by the foreign rulers when he was only 23.
So was Khudiram Bose who had to brave the
gallows for fighting to liberate his motherland when
he was hardly 19 years old. Kanaklata, the well-
known freedom fighter of Assam, was only eighteen
when she gave herself up to British bullets. Swami
Vivekananda, who became internationally famous at
an early age, passed away even before he was forty.
So did Anandaram Barua, the great scholar who had
an almost equal span of life with Swami. Kalpana
Chawla whom the world lost so early in her life, was
hardly 35 when she first flew in space. Sachin
Tendulkar, the legendary cricketer, received India’s
highest honour in sports, the Rajiv Gandhi Khel
Ratna, in his early twenties. And he became the proud
recipient of Bharat Ratna, the country’s highest
civilian award in 2013 when he was just forty, the

- youngest and the first sportsman to receive this highly

prestigious award. Mark Zuckerberg, currently
Chairman and CEO of Facebook was a student in
Harvard University when he founded this social
networking platform, assisted by some of his
classmates. Sundar Pichai became CEO of Google
when he was only 43 years of age. These names
form only a microscopic part of a great number of
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people all overthe world who have shown that great
heights can be reached by comparatively younger
people if they have the will and determination to do
things that matter.

India wit 356 million people in the age group
10-24, according to the 2011 census, has the highest
youth population in the world despite being not the
most populous country. It is true that since
Independence some Indian youths have made
remarkable achievements in different fields of activity,
particularly in the armed forces where many young
people have displayed extraordinary bravery and
sacrificed themselves so early in life for the sake of
the country. In other words, some of our youth have
made us proud by achieving laurels globally, but in
comparison to the largeness of the population more
attainments are expected. This appears to be due to
a number of factors among which mention may be
made of lack of proper and training, rational and
scientific outlook, poor living conditions, unhygienic
environments, superstitions, fundamentalist outlook

and so on. It is, however, to be noted that success
depends on motivation, will to do things in right
earnest and determination to utilise our faculties
productively before it is too late. When we find Indian
youths frittering away their time in useless chats,
hanging around aimlessly with smart phones in hand
or hopping from temple to temple in the hope of
getting success or fulfilment, we feel disappointed.
Young people must not overlook the fact that theirs
is the best time to be up and doing and that self help
is the best help. Also we must not forget that there is
no short cut to success nor does it accept any bribes.

Nowadays one of the often talked about
subject globally is youth empowerment. Many
countries of the world, particularly from among the
developing nations under the aegis of the United
Nations, are taking steps to make the younger
generation aware of their potentialities and get them
involved in certain enterprises which can bring them

benefits economically and socially. To quote BanK
moon, former Secretary General of the UN, “Th
world now has the largest generation of young peopl
in history. I place great hope in their power to shap
our future.” The world organisation is puttin
emphasis on what is called ‘demographic dividend:
the economic growth that can occur when!
population shifts from one with many dependent
and comparatively few working-age people to fewa
dependents and more working-age people. In Indit
for example, there are millions of families having
number of members with just one eaming hand whik
young people in such families waste their time an
energy nonchalantly either because they do not knot
what to do or because they are not given th
opportunities. Since the future of a country l_iesit
the hands of the younger people such aimlessness
lack of direction and apathy towards work havel
be done away with. It is learnt that countries an
initiating programmes to increase investment in ti
human capital of the young people and also to crea
more opportunities for their employment. At the tins
those in power should see to it that young peopk
are given access to financial systems an
organisations so that they have a hand in shaping th
destiny of the nation. To take part in such natior
building activities the young people must mak
themselves able and worthy. India is also not laggin
behind in launching programmes for you
empowerment like skill development, providing t
assistance for education and training, creatiy
opportunities for jobs and so on. But the proble
with us is that while plans and programmes arey
right, there appears to be huge gaps between the;
and theiractual realisation. By 2020 India js expecty
to be the youngest country in the world and so o
youth must be able to prove themselves.

The youth of Assam, like those in the resty

the country, must be able to keep pace with the ragy
speed inall spheres of human activity in the presy
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digital world. One of the basic conditions to be able
to do this is to be studious, rational and scientific in
outlook, persistent in whatever productive activity
one chooses to pursue and not being swept away
by waves of emotion. We must remember that the
span of youth is also limited, and so it has to be
made full use of before it vanishes into middle and
then old age. While conceding that the internet is
indispensable for us in these times of speed and
competition, we must not forget at the same time
that its use ought to be judicious and calculated. It is
often alleged that fewer students in colleges and
universities nowadays visit libraries as they keep
themselves busy in surfing the intemet and chatting
on social media like Facebook. I still remember how
we enjoyed going to the library, checking the
catalogues and trying to fish out the books of our
choice.

Youth festivals and book fairs organised by
universities and other centres of higher education
bring great benefits to our young people. Such
occasions open the doors for close association and
face to face communication among young students
coming from different places of the country ora state.
Let us be determined to make the utmost use of our
youth which, once gone, is gone forever. William
Shakespeare said centuries ago, “A man loves the
meat in his youth that he cannot endure in his old
age.” So why lose time and let your youth slip away
from your grip without making the best use of it? Let
us always keep in mind, as already stated, that the
youth are the makers of a nation’s destiny or as
Benjamin Disraeli, eminent British statesman and
author, said in the 19™ century, “the trustees of

posterity.”

Dr. Pona Mahanta is former Professor and Head of the Department of English, Dibrugarh Univestsity.
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If we encounter a man of rare intellect, we should ask him what books he reads.

Ralph Waldo Emerson

Fairy tales are more than true : not because they tell us that dragons exist, but because
they tell us that dragons can be beaten.

Neil Gaiman
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GLOBAL WARMING INAN ICE AGE

These days we are all talking about global
warming and the impending climate change. Scientists
have been talking about it for a long time, about how
it is going to happen, or rather has been already
happening, and what is going to be the fate of our
planet Earth in about a hundred years from now, if
we do not take certain actions immediately. And we,
the people of this world seem to be not much worried.
Scientists have demonstrated with convincing
evidences that the planet earth is warming up rather
fast. The cause for it is what is known as the excess
of the greenhouse effect. It is also told by the scientists
that the average temperature at the surface of the
Earth has increased byl.1 °C in 2019 from pre-
industrial revolution period, being the second hottest
year after 2016. If we cannot limit this temperature
rise to 1.5-2°C in the next 20 years, extreme climate
conditions will take over. Sea level will increase to
submerge small island states of the world like
Maldives, Sri Lanka etc., and coastal areas of
countries like Bangladesh, India etc. In that
environment of higher temperature, water availability
will be scarcer; crops will yield less causing famine
like situations, while population of the world will
continue to increase for some years. Shortage of food
grain will create malnutrition and bring many new
diseases. Various studies have shown that such a
devastating process will become unstoppable if the
global average temperature rise exceeds 4 °C, and
soon the planet earth will be devoid of living things.

The Paris climate meeting in 2015 had decided
upon an agenda to combat this threat to the planct
Earth by reducing the emissions of greenhousc gases
bv the industrially developed as well as developing

countries such that these emissions level oftby year
S,

K.C. Bhattacharyy=

2030, and put a stop to the further rise in globa®
average temperature. The implementation of work=
plans by all the countries should have started froms
2015 onwards. This has meant that all countries
have to reduce burning of coal to produce electricity .
reduce the use of petrol and diesel in cars, truck s-
etc, stop any more clearing of the forests for
agriculture or expansion of dwelling areas etc. But
such measures also directly affect the economic and
developmental activities such as manufacturing,
agriculture, industries, transportation, house
construction and everything that consumes energy.
This energy is presently coming from fossil fuels like
coal, petrol, diesel and natural gas. Instead, we are
to switch over to more and more of clean and
renewable energies such as solar, wind, bio-energy;,
hydroelectricity, nuclear energy etc.

Thus we have now solar power generationon
the rooftop in houses as well as in large utility scale
plants, wind power plants along the windy coastal
areas, big hydroelectric power plants across rivers.
Another remedial measure is to increase the
cfficiency in the use of energy. so that more work
can be done by spending less energy than before,
But all thesc call for advanced technologies which
the developing and underdeveloped countries do nog
have, and they are dependent on developed
countrics. Nor do they have the financial resources
to buy them from developed countries. The
developed countries are not quite willing to cut down
their use of fossil fuel energy. USA has already come
out of the international agreement on reduction of
GHGs. Last year, Greta Thunberg, a teen-age
schoolgirl from Sweden, had the courage to rebuke
the world community at the UN, and at the Climate
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Change Meeting for not taking effective actions. The
latest meeting of UNFCCC held in Madrid on this
agenda ended up without any action.

That global warming is accelerating and unusual
climatic conditions are already taking place is evident
from many changes in nature all over the world. The
very recent severe heat waves in Europe, deadly
forest fire in western United States, massive tropical
storms fuelled by increasingly warm oceans,
simultaneous floods and droughts in India, raging wild
fire in Australia, and the highest number of thunder
storms of all times in India last summer are indications
of more severe or extreme changes in climate
patterns coming in near future.

At the same time, it is also known that the earth
has gone through cycles of hot and cold climate in
the past. We have had several ice ages in the last 3
billion years. Each ice age continued for several
million years, and had a number of glacial ages when
glaciers covered the planet. They were separated
by interglacial ages when the glaciers melted, and
periods of temperate climate prevailed. In the midst
of such extreme climate, it is said that life evolved on
earth almost 3 billion years ago beginning with
cellular ones, and gradually to higheranimals, ending
up in the present human beings. In the Jurassic age,
the dinosaurs ruled the planet. But they disappeared
about 65 million years ago, due to a severe climatic
change.

Geologically, the Earth is even now passing
through an ice age. It is named as Quaternary Period
of Glaciation. An ice age generally has two parts.
The first part, called glacial part, had started about
2.58 million years ago and is termed Pleistocene
epoch. It has been followed by the interglacial epoch
Holocene which had started about 12 thousand years
ago and is still going on. This glacial period
significantly has had milder temperatures compared
to the previous ice ages. Its history is relatively recent

in geological times, and can be studied in far more
detail than the earlier ones.

The Holocene epoch commenced 11,700 years
ago after the end of the last glacial age.The last or
the present age of the Holocene epoch began 4,200
years ago during a worldwide mega-drought. It was
a very disruptive climatic event that lasted for around
200 years, and had severe impacts on many
agricultural-based societies. This in turn led to
extensive human migration in areas such as Egypt,
Mesopotamia, the Indus River Valley, and the
Yangtze River Valley.

Key geological data for determining the timing
of this new age were derived from a stalagmite
growing in the 7 km long Mawmluh Cave near
Cherrapunji in the State of Meghalaya in North-
Eastern India. Accordingly the current inter-glacial
age has been named the Meghalayan age after the
site of origin of the particular stalagmite. The
stalagmite of Mawm'uh cave in Meghalaya is now
defined as one of the “international geo-standards”.

If the planet Earth is having such ice ages of
extreme cold temperature occurring periodically, then
is the threat of it going to warm up to extreme climate
conditions as forecast by the scientists a real one?
To find an answer to such a query, we should first
understand how the ice ages have formed in the past,
why glaciation took place and why did the glaciers
melt. What really is the cause behind such drastic
changes in climate in the past?

Scientists offer many explanations, butnone is
conclusive. The evidences for such climate changes
are found in what are called climate proxies, such as
fossils of dead animals and plants, ice samples from
layers of ice at different depths, various types of rocks
etc. By determining the availability of carbon
isotopes, ratio of carbon and oxygen molecules in
ancient ice samples, presence of radioactive uranium
and thorium in the rock samples, it is possible to
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estimate the time of their formation, and also what
the percentage of carbon was in the atmosphere of
the Earth at that time. With such data, scientists are
convinced that whenever the percentage of CO2
increased in the atmosphere, it warmed up and ice
started melting. The other cause of warming in the
early years of the planet was eruption of volcanoes
when a huge amount of hot lava and hot gases such
as CO2, SO2 etc erupted. For a very long time, the
gases blocked the radiation from the Sun, as well as
provided ablanket preventing the heat from escaping
from the surface (greenhouse effect).

But the question still unanswered is what caused
the Earth to become so cold to pass through an ice
age, that too so many times? Milutin Milankovitch,
a Serbian geologist about a hundred years ago
offered an explanation which is largely supported
by actual observations, yet does not answer many
questions. This theory is based on the astronomical
changes in the process of energy received by the
planet Earth from the Sun while going around it.

Our planet Earth is at an average distance of

150 million kilometres from the Sun. The energy

received from the Sun over such a distance will make

the surface temperature of Earth about -16 °C as

per the Stefan-Boltzmann law. But because of the

greenhouse effect of its atmosphere, the average

surface temperature is about 15 °C. Being of nearly

spherical shape, its equatorial areas get maximum

sunlight and the polar areas the least. As we know,

the North Pole and the South Pole get sunshine only

for six months in a year, and are the coldest zones.

The planet has plenty of water, and therefore the

cold polar areas are permanently covered by water-

ice. The orbit of the Earth around the Sun is not

exactly a circular one. Hence the distance from the

Sun is not uniform throughout. Maximum distance is

ataphelion point (Jul 4), and minimum at perihelion
point (Jan3). Theaxis of rotation of Earth is inclined
to the vertical of orbit plane at 23.45 deg angle, and

always points towards the Pole Star. As aresul
this geometry, we get four seasons year after ye
summer, autumn, winter and spring.

In winter of northern hemisphere (NH),
Earth is around the nearest distance from the -
(perihelion), and receives higher amount of st
radiation. But this hemisphere remains inclined a%
from the Sun, and hence the energy received is sp
overa larger area and remains cold. For the soutft
hemisphere (SH), it is just the opposite, and henc
is summer there.

In summer of NH, the Earth is around!
farthest distance from the sun (aphelion) and recei
less energy from the sun. But now the northe
hemisphere is inclined towards the Sun, and hes
gets more energy and gets warm. It is the revers:
SH which points away from the Sun, and enjt
winter. In autumn and spring, both hemispheres;
equal energy from the Sun. This is how the seas
are made to happen, and we have learnt aboutil
our high school geography.

Now imagine a situation in which the rotag
axis of the Earth is inclined the other way, thatig
December-January (perihelion) the NH is inclig
towards theSun. Being closer to the Sun, eng;
received is more. The NH being inclined towg
the Sun means it will have a very hot summer,g
the SH a moderate winter. In Jun-July, the plang
now at the farthest distance from the Sun, and;
NH inclined away from the Sun. It will be a ol
winter there, year after year. The ice formed ing
year will not melt in summer before the next wiy
and ice cover will gradually spread from the py
area down towards tropics. As the snow covg
area increases, it reflects the radiation from they
back to the outer space, causing more cooling‘
take place. This cooling will be more severe, if
inclination of the axis is 1 or 2 degreesmore. }
energy received in the higher latitude areas of;
earth (30-65deg N) is very critical for the plan
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climate, as this area contains large landmass. In SH,
this area is mostly ocean, and water is slow in
becoming hot or cold compared to landmass. This
isone way the ice age could come to the planet Earth.

In short, whichever hemisphere is inclined
towards the Sun at the perihelion, and away from
the Sun at aphelion will have strong summer and
strong winter year after year. It becomes more severe
if the tilt of the axis is more, and orbit is less and less
circular. Finally, because of the landmass distribution
pattern (more landmass in the NH), if the energy
received in the high latitude (65 deg N) zone of NH
is less, then an ice age will ensue.

In fact, astronomers have shown that the spin
axis of the Earth does not always remain fixed
towards the Pole star. About 13,000 years ago, the
spin axis pointed towards the star Vega, just opposite
to the present direction. This change of direction
rotates in outer space completes a cycle in about
26,000 years. The inclination or tilt angle of the axis
also changes between 22.1 deg and 24.5 degina
cycle of 41,000 years. Moreover, the orbit of the
Earth around the Sun is also not a circle but iselliptic
or egg shaped. It keeps changing from circular to
elliptic'shape ina cycle of 100,000 years. Ifall the
above three effects of the Earth’s geometry are put
together, then astronomically the planet should
experience ice ages at intervals of 41,000 years and
100,000 years.

Geologists have subsequently found convincing
evidences that in the period 1 — 3 million years ago,
the ice ages came at 41,000 years interval. But in

the last 1 million years (mid Holocene age), the ice
ages have occurred at 100,000 years intervals. In
the remote past, before 3 million years, exact intervals
of ice ages have not been determined accurately.
Alsoitis still not clear why the ice age cycle changed
from 41,000 years to 100,000 years 1 million years
ago. Still scientists have named these Milankovitch
cycles as the Pacemaker of the planet’s climate
system.

The present astronomical conditions of the Earth
are — axis tilt is at the middle of the range, orbit
eccentricity is very small, and NH is inclined away
at the perihelion point. These conditions ensure a
cool period for the planet, and the next ice age will
not come in another 50,000 years.

The cooling down of temperatures in the planet
possibly resulted in the evolution of homo-sapiens.
Human brains developed further to make it the most
intelligent animal. As the ice caps moved closer to
the poles, humans began to cultivate agriculture which
led to today’s modern civilization. But this natural
process has been disturbed by human activities of
increasing the CO2 concentration in atmosphere.

Agriculture by humans has released more CO,
to the atmosphere. The industrial revolution has
initiated the present global warming due to rampant
burning of fossil fuels and deforestation. There by
we are delaying, rather closing the possibilities of
another glacial age for ever in the planet. Once that
natural process is disturbed, the climate system of
the planet may become totally unpredictable.

Dr. K.C. Bhattacharyya is retired Directof, North Eastern Space Applications Centre, ISRO.
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SCIENCE EDUCATION FOR SUSTAINABLE
DEVELOPMENT

Prologue:

I'have been associated in various capacities with
the popular science movement in India for almost
three decades now. This movement is quite different
from the other countries, especially the advanced
nations of Europe and North America. While most
of the rural people live in abject poverty and
deprivation, and naturally are least bothered about
science education and scientific temper; many are
again part of huge rallies and protests to stop building
of big dams or nuclear power plants, or even other
developmental and energy projects. In Indian
context, we call all types of such activities as
“Peoples’ Science Movement (PSM), which had
deep roots even in medieval India. The million dollar
question is...are we really a scientific nation even
after so much of multi-pronged efforts to remove
darkness of mind and create scientific temperament
among the masses? Have we understood the need
for science education in the context of the 21*
Century dynamics? Keeping aside all fragmented
programs that we had, we embarked upon achieving
the Millennium Development Goals (MDG) at the
dawn of the new millennium. Afteradecade and a
half, these were shelved and the United Nations gave
us 17 Sustainable Development Goals (SDG) to
look forward to and achieve. The bottom line of all
our present development initiatives revolves around
one, and only one concept known as
SUSTAINABLE DEVELOPMENT.

Science and Teéhnology Education at
Crossroads:

We have an enviable system of delivering
science and technology education in India. Very few
countries can match our IITs, IISERs, IS¢, [IMs,
AIIMS, and such Centres of excellence. Rest of the

world believes that Indian manpower is the most

Arup Kumar Mis®

competitive and proactive at the global level. Inspit
oftall claims, the real events unfurling in India leaves
a lot to be desired. It has been found of late thal
Indian society is reinventing itself'and is going through
amassive change. Sustainability issues have been
the major drivers in this changing scenario, wher
the overall economy of the country has to move from
traditional service economy mode to the modem
knowledge economy mode.

We have best of the engineering, medical,
agriculture, management and other professiond
institutes on one hand; while we also have the best
universities and cutting-edge laboratories for basic
science education and research on the other hand
Our governments are constantly trying to enhance
the quality of future academic and industrid
researches by all possible facilities, mentorship,
incentives and exposure. But, simultaneously wear
also maintaining our traditional socialist approachof
educating the large masses of relatively
underprivileged people. Perhaps no other county
can match India’s ambitious programme on
“universalization of elementary education” withal
itselements and sundry.

My intention is not to give you a long listof
institutes and achievements of science educationiy
India. We all are aware of it. We are also aware of
the diversities of opinion and priorities in India
science education. Whatever may be our differences
there is some broad consensus in all quarters of
society and three conceptual foundations emerge ou
of all debates. These three foundations are:

1. Strong emphasis on basic science: Basi;
science creates and consolidates overall competenc
and intellectual diversity. When we talk about scienc
we say “no national scientific enterprise can b
sustainable in the long term if it does not contaip
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generous room for curiosity-driven research.”
Unfortunately, technological outcomes and social
benefits of basic sciences are not seen immediately,
are rarely predictable and also are long-term events.

2. Excellent academic ambience: No creative
endeavour can succeed unless a large number of
highly capable, excellent people work together in
the same organization or consortium. This creates a
threshold level of academic excellence by providing
necessary forum for cross-fertilization of ideas,
internal collaborations and unbiased internal criticism.
This ambience is even more important for
interdisciplinary efforts. Teaching proficiency,
mentoring abilities, ability to challenge dogmas,
inculcation of critical thinking and reasoning among
teachers and students are equally important for the
ambience we are talking about.

3. Freeand fair organizational system: Highest
academic standards and excellence can be only
established if we have enough academic freedom, a
democratic and consultative administration, unbiased
periodic review of performances and strict
accountability to the support provided & received
for walking that extra mile.

Education for Sustainable Development:

Our education background and strength relies
heavily upon school education. If we look very
objectively at school education curriculum, we can
identify three broad educational aims:

1. Acqhisition of knowledge, skills, abilities and
capacities; '

2. Development of competencies, which
precisely means the ability to apply the knowledge
and skills imparted by education to real-life situations;
and

3. Development of key competencies, which
means those that are essential in order to participate
effectively within society.

Keeping the above three qualities in mind, three
key questions in terms of achieving sustainable
development naturally arise, which may be put as:

1. Can science and technology education be
developed with a view to playing an active role in
leading to sustainable development?

2. What are academic institutions and NGOs
expected to do to achieve different goals of
sustainable development that are laid down at various
levels?

3. Can educational institutions (primary,
secondary and tertiary levels) have the vision,
strength of direction and expertise to enhance greater
self-~empowerment which will be able to replace the
inappropriate and inadequate systems of the 19" or
20" centuries in today’s context? Can we establish
greater equity and faimess in developing scientific
literacy forall?

There are some basic issues and their
derivatives involved in the process of achieving
sustainable development. If we accept that
development of scientific and technological literacy
(STL) among all students is a pre-requisite to
sustainable development, then the derivatives or sub-
themesof STLare:

1. Rethinking the philosophy of STL

2. Relevant curriculum development

3. Appropriate classroom/outside classroom
strategies

4, More appropriate teacher education and
training

5. Rethinking assessment strategies

6. Informal and non-formal education

Finally we are looking at STL “As the
capability to function with understanding and
confidence, and at appropriate levels, in ways
that bring about empowerment in the man-made
world and in the world of scientific and
technological ideas. "

Elements of Education for Sustainable
Development:

The need for change, from educational point
of view, is based on the overall desire to develop an
educational literate society in which sustainable
development is understood and appreciated within
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the context of the environment, basic human needs
and for promoting a better quality of life. Present
science and technology education has somehow ot
created these effects. Science and scientists have
remained aloof somewhere in the last 100 years or
so. If science education can be moulded and viewed
as a part of social science, then the road to
sustainability would be much easier,

Three important criteria for change to embrace
sustainable development within science education are:

1. Relevance: Implies a personal approach
appealing to emotions. It involves community
interaction and incorporation of local issues and
practices into the curriculum, so that leamning s linked
up with issues at local levels. From students’ point
of view, such education is meaningful, timely,
important and useful. Relevant education promotes
intrinsic motivation among the students for self-
concern, self-involvement, self-appreciation and self-
development,

2. Practicality: Means activity-based leaming
for gaining a balanced point-of-view and training in
the recognition of bias. Therefore, the quality of
science and technology education is measured in
terms of students’ abilities to do things, interact with
others and formulate views independently, rather than
simply follow the teacher’s instructions and solve
problems in paper.

3. Values: Involve cultural issues, personal
interdependence and informed judgments, both from
aholistic view and a local perspective. It is intimately
related to well-reasoned, socio-scientific decision
making, with additional link ups with safety, risk
assessment, life cycle analysis, quality of life for self
and the society.

Epilogue:

Sustainable education in all sectors of our
academic life has achieved some sort of maturity; at

least in terms of clear definition and delineation=
roadmap. But, implementation has been sl
sometimes for quite valid reasons, like econor—
compulsions, political polarizations, and soc=
disparities,

Science education has been guarded by los=
traditional thoughts and conservative practices. [f—
talk about focusing science education for chang=
there would be (in fact, there has been) wide rangi=

protests from the purists. That is a major hurdle¥=
have to overcome soon.

Paradigm shifts play a major role in the changit
science and technology education sector, whichi
directed towards sustainable development. Fo
example, one of the shifts is ““science education shoi
ensure scientific literacy.” It sounds simple; bt
achieving the goals is quite tough.

Finally, we may hope for a tomorrow whet
more and more people would openly discussall issi
of sustainability and educate the society o
inseparable relationships between science ai
development. Present approaches to sustainabk
S&T education do not stimulate students; dona
excite the policy makers and the governments. Ifw
can portray the concerns related to vision
philosophy, research and approach of sustainabl
development in a holistic manner, I am sure the peopt

sitting on the fence would start acting in positiv
ways.

Science and technology education must ¢
more than just the “lip service” that is widel
observed these days and instead focus on issuesq
relevance to the suffering societies. Education fi
sustainable development is not accumulating a bod,
of scientific knowledge. It is far more aligned Wi}
the development of personal and social attitudy
leading to responsible citizenship.

Dr. Arup Kumar Misra is Director, Assam Science Technology & Environment C‘ounc.il, Bigyan Bhawt
Guwahati. He was formerly Assistant Professor in Chemical Engineering, Assam Engineering College.
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BEATING THE ODDS OF SEMESTER SYSTEM

The University Grants Commission (UGC)
being a statutory organisation of the Government of
India works for the coordination, determination and
maintenance of standards of teaching, examination
and research in the field ofhigher education. Though
itis popularly known as an autonomous organisation
to a large extent, it has to maintain a close
coordinationand obey the behest of departmental
directives of the concerned ministry of the
government so as to implement the governmental
agenda. In consonance with the demands of the time
and to keep pace with the global transformation in
the arena of higher education, the UGC has been
formulating new policies and guidelines of higher
education. Apart from these, the UGC has played
the most significant role of funding the higher
educational institutions recognised by it in the form
of series of developmental schemes. During last
couple of decades, the UGC has been trying to bring
certain developmental changes in the higher
educational institutions. Therefore, the colleges and
universities as its affiliated and recognized institutions
are bound to follow the guidelines and directions of
the UGC from time to time.

In line with the directives of the UGC and
keeping the view of maintaining a parity in the reform
process, Gauhati University started implementing
semester system in the under graduate level of

education in its affiliated colleges in 2011. Before
taking a decision in this regard, a series of

deliberations with the affiliated colleges were held
which unanimously supported the move of the
University for switching over to the semester mode
of education and examination.

The implementation of semester system in
the collegiate level of education has ushered ina big
change in the form of its examination and evaluation

Debahari Talukdar

system. The changes have been quite discernible in
the number and quantum of the examinations and in
the evaluation process. In fact, the total amount of
examination proceeding in the semester system had
multiplied in comparison to the annual system of
examination. The entire evaluation process in the
semester system has been transformed to a formative
type of evaluation which is actually supposed to start
from the very first day of the semester academic
session. Through the Continuous and
Comprehensive Evaluation (CCE) which aims at
improving learners’ quality in the cognitive as well as
inthe non-cognitive domains, a continuous updating
of teachers judgments about learners that permit
cumulative judgments about their performance are
to be made. In the process of CCE, the internal
assessment is one of Lhe significant component which
accounts for the 20% of the total marks in every
paper. Though the internal assessment has to be
conducted internally, i.e. by the individual colleges
themselves, it has to be administered in the same
line of the guidelines of semester-end examination
of the university. The sessional examination has been
the most preferred way of evaluation in the internal
assessment. Rather this has been the method adopted
in most of the colleges. The other components of
the internal assessment being the home assignment,
seminar paper presentation and group discussion,
field study are also to be completed by the colleges
within the scheduled time of the semester session
and the mark foils and its confidential documents
are to be submitted to the university authority
subsequently.

With the total number of students comprising
all the affiliated colleges being more than 2.5 lakh in
a semester session, every fraction of a percentage
of erroneous result accounts for a considerable
number of students. Hence, everyone associated in
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the chain of the system of the examination result must
put their utmost effort to accomplish their respective
roles precisely. Aberration at any point or at any stage
in the preparation of the cumulative result has its
potential negative and direct impact on the examinees.
But ironically, the university examination authority has
to bear the brunt of every fault in the result of any
examination.

Unlike the practice of declaring results after
more than 100 days in the annual system, the duration
has been reduced to a maximum of 45 days for every
end-semester examination. The duration of
completing the undergraduate course has been
extended to six years replacing the earlier mandate
of 5 years.

Most importantly the examination regulation
of semester system of Gauhati University has been
made quite student friendly where the whole array
of papers are compartmentalised in an inter and intra
subject basis. Students failing to appear in any subject
or paper of a semester can avail the subsequent turn
and even in segment wise. In the same way, students
failing in internal assessment can clear the same in
the subsequent session without appearing in the end
semester examination. The students must pass both
the examinations anyway. In between the semesters,
students may skip a part of the examination or abstain
from the whole examination provided the class
attendance is ensured.

The guidelines of UGC in respect of the
attendance of the students in academic and co-
curricular activities are to be monitored by the college
administration only. This has been a major concern
for the college authority to monitor and ensure
minimum 75% of the attendance of the students in
class and co-curricular activities. The logic of allowing
relaxation in the required attendance of the students
on the ground of being from the working class‘, poor

economic condition and other reasons have c_illuted
the importance of class attendance. Cor.npromlse z?nd
dilution in this very objective of collegiate educat;on
has grossly borne a massive im;_)act on the quality
i ector. In this

and standard of higher education S

concern the open education system in the
undergraduate level could have played a pivotal role
for meeting the demands of higher education in non
formal system and thereby maintain a strict control
on attendance of a limited number of students through
a formal and institutional system.

Fulfillment of teacher-student ratio as
envisioned in the semester system could have also
been maintained to some extent, had there been more
number of degree colleges to accommodate more
number of students and if the students had opted for
open mode of education feasible as per their
convenience. ‘

The fulfillment of executing 180 days classes
in semester session has hardly been possible owing
to a number of factors. Among these factors, 45 days
for conducting theory and practical examinations, 15
days for higher secondary examinations, 9 days puja
holidays and 25 days winter break, 30 days for
summer vacation, 52 Sundays and 14 other holidays
accounts fora period of 190 days of a year. In this
situation continuing the regular classes in the
examination days is not possible in every college due
to lack of adequate infrastructures.

As demanded by a section of students to
allow 5" and 6" Semester examinees to appearin
their respective 1% and 2™ Semester arrear papers
simultaneously in the same semester session can’t
be accepted as it will affect the duration of time spent
in completing three semester examinations which will
have its impact on the entire academic calendar.
Conducting every semester examination separately
will prolong the duration of examination by 15 more
days in every semester session. On the other hand,

- conducting special examination for the students

having arrear in their subjects will further shorten the
number of class days. If a special examination is
arranged, this will require a minimum of 90 days to
complete the examination, result and re-evaluation
process of answer scripts. Therefore, the option of
holding a special examination can’t be taken for
consideration.
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The end semester examination result of a
section of students are kept either incomplete or
withheld for a number of reasons, such as wrong
entry in marks and in students information, non-
submission of confidential documents to the university
authority on time etc. These sort reasons increases
unproductive burden of the existing workload of the
examination system and also invite blame to the
university authority.

Besides all these, there is always a chance
of inadvertent human error or in typographical error
atall level. But holding university authority solely
responsible for all the discrepancies can malign the
image of the institution that gradually catalyze in
eroding the trust and credibility of a public system of
education in the mind common people. Since
inception of implementation of semester system, all
the blames, criticism and expression of distrust on
the examination system has turned such a situation
that most of the examinees failed in the examination
express distrust on the evaluation process who even
don’t hesitate to point finger even on the integrity of
the examiners.

Question has been raised even on the
decision of implementation of Choice Based Credit
System (CBCS) in semester system. The UGC in
its guideline has categorically given nationwide
direction for its implementation to all the universities
and its affiliated colleges to implement CBCS.
Moreover, before implementing CBCS system in the
colleges under Gauhati University, a long series of
debates, orientation programmes and workshops
have been organised so as to acquaint all concerned
with the new system in order to make it a success.
Interestingly not a single objection was raised over
the implementation of CBCS from any college unit

who are the main stakeholder in the execution of the
system.

Since the Nineties, privatisation in the
education sector has occurred to such an extent that
the public sector institutions are gradually dying and
the privately run institutions are spreading their wings
with magnificent infrastructure and alluring features.
From primary to higher secondary level of education,
the private sector institutions are dominating. Only
the under graduate level of education is still running
under public sector institutions which are serving
lakhs of students of middle class and economically
poor class families. Contrary to an affordable and
minimum amount of fees in the general degree
colleges in the public sector educational institutions,
the cost of education in the private sector institutions
are incomparable. Unfortunately, a trend has been
set in different levels showing exaggerated and
fabricated piece of negative propaganda against the
public sector institutions in order to glorify the private
institutions. The public sector educational institutions
will perhaps graduczily die if a feeling of distrust
prevails for long in the colleges and universities run
with the assistance from the government. Public
opinion, constructive criticism and positive
suggestions are always welcome for the upliftment
and continuous flourishing of the system. Several
changes have been brought in the education and
the examination system in recent times on the basis
of the suggestions from different corners from time
to time. The most important thing that everyone
needs to remember is that, it is a collective
responsibility where everyone associated with the
system should maintain utmost sincerity and
commitment for the greater interest of the students
and the education system as well.

Dr. Debahari Talukdar is Deputy Controller, Gauhati University.
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WATER HYACINTH: APOTENTIALSOURCE OF
BIOMASS ENERGY INASSAM

Water hyacinth is a fresh water free floating
aquatic plant. The plant bears beautiful blue to purple
coloured flowers along with their round to oblong
curved dark green leaves and waxy coated petioles.
It grows from a few inches to about a meter in height.
The stems and leaves contain air filled sacs, which
help them to stay afloat in water and gives the plant
considerable buoyancy. The species was discovered
in 1823 by C.Von Martius, who was studying the
flora of Brazil. At present it is distributed across the
tropics and subtropics between 39N and 39S.

It grows up to 2 mts thick, which can
significantly reduce light and oxygen, affect flora and
fauna underneath and cause increase in water loss
due to evapotranspiration. Roots are variable in
length and are superb micro sites for bacterial
communities. Under favourable conditions water
hyacinth can acquire a growth rate of 17.5 metric
tons per hectare per day. They remain viable up to
20 yrs and are difficult to control. However on the
positive aspect, these plants are used in traditional
medicine as their roots and leaf extracts are known
to cure certain diseases ( swelling, burning ,
haemorrhage, goitres etc) and even used to remove
toxic elements from polluted water bodies, animal
feed etc.

Originally water hyacinth was native to the
Amazon basin in Brazil as an ornamental plant.
Because of its adaptability to the fresh water eco
system it is, at present, widely distributed in many
parts of the world.

Water hyacinth grows best in ponds or slow

Jnanashree Borah

It can survive frosting but requires temperatures
above 10°% for growth with optimal growth
occurring between 28% and 30°%. Although it can
grow in low nutrient conditions, it requires abundant
nitrogen, phosphorus potassium for optimal growth.
It favours water bodies with high nutrient levels such
as those found downstream of agricultural or urban
areas.

Assam offers a favourable climatic condition
for the growth of water hyacinth. Besides, the wide
coverage of the river Brahmaputra together withits
tributaries and sub-tributaries, presence of water
bodies in the form of inland wetlands, lakes, ponds
etc, provides scope for good production of water
hyacinth. In Assam, water hyacinth occurs as natural
infestation in almost every water body, encircling the
whole geographical area. The wetlands of Kaziranga
National Park and Deepar Beel fresh water lake
formed by Brahmaputra River are heavily infested
with this wide. Though the rate and quantity of
infestation is yet to be determined, which is another
broad area of research, yet the total wetland area of
Assam is calculated to be 764372 ha, about 9.74%
of the geographical area.

There is a new perspective in managing this
invasive crop and opening new avenues to use itas
an ornamental crop or raw material for craft industry
or as a newly found biofuel crop. Here, an attempt
has been made to focus on the scope of using water
hyacinth as a biofuel option for Assam keeping at
the backdrop the energy crisis that has hit the
developing countries the most. When a crisis takes
place naturally it is very obvious that the poorest of

moving water bodies, such as rivers, dams, lakes

: r is the worst affected. Water hyacinthisan
and wetlands etc, in tropical to temperate climates. the poor
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eco friendly renewable natural resource for
production of biofuel and other useful products.

Production of biofuel based on the concept of
renewability could help in neutralising of regional and
global industrial carbon impacts and induce socio
economic development. The aquatic biomass
exploitation would require low fossil energy balance,
with minimal interference with the environment. The
concept of using aquatic plants for conversion into
biogas (methane) is gaining attention in tropical and
sub tropical regions of the world where warm climate
is conducive to the plant growth throughout the year.

Biogas produced from water hyacinth is similar
to that of the cow dung. The easily bio degradable
matter, particularly hemi cellulose is higher in water
hyacinth than in cow dung. Biogas is produced by
anaerobic digestion which takes place in a reactor
or digester (an airtight container usually sited below
the ground) and the usable product is methane gas,
which can be used as fuel primarily for cooking and
even lightning. Although biomass from land plants as
energy source is commonly used due the presence
of high amount of cellulose and hemicellulose,
bumning of these land plants also produce high amount
of lignin. This lignin binds the cellulose molecules
together and protecting them against any chemical
degradation. Lignin cannot be converted to sugar.
Thus this is not practical in biofuel production. Water
hyacinth has low lignin, which means the cellulose
and hemi cellulose are more easily convertible to
fermentable sugar thus resulting into enormous

Further, it has been proven that the mixture of
cow dung and water hyacinth slurry produce more
biogas than used alone. Cow dung enhances the yield
of biogas from water hyacinth. Ina biogas conversion
i)lént temperature of the digester plays an equally
important role in generating an efficient amount of
biogas. The temperature of the digester should be
around 30-40c. Breaking down of the cellulose

material of the crop residue is a slow process and
therefore addition of a small amount of activated
carbon to the digester increases the gas production
by 10-15%. Cow dung contains 30-35 % of carbon
dioxide and thus enhances the biogas production.
Water hyacinth and cow dung together has the
highest cumulative biogas yield of 64%.The hydraulic
retention time for water hyacinth is about 36 days
and gas production starts at the 4 day. Maximum
gas is produced at the 26" and 27" which is about
0.012m?.Even the left over slurry or sludge proves
to be a good form of liquid organic fertilizer, that
even helps to maintain soil moisture and nutrient

reclamation.

There is even a simpler approach to using water
hyacinth as fuel which is to dry the plant in the sun
and burn them in place of wood. Water hyacinth
with a water content of only 10% has about 75% of
the heat content of wood. It is also possible to
produce briquettes. The benefits of briquettes are
that they are well transportable, bum slowly and give
great heat.

The main biological attributes of water hyacinth
for being an efficient bioenergy crop, arenewable
source, is that it does not require fertile land to grow,
has high cellulose with low lignin content, is easily
degradable, does not compete with other arable
crops for light, space and nutrients, resists pest,
insects, diseases and is not prone to genetic pollution
by cross breeding with cultivated crops.

Assam is no exception to the overall India’s
energy scenario. It is again the rural domestic energy
that suffers the most. Rural energy sector is an
abandoned priority. Primary focus in the rural energy
work is on cooking. The rural population do not have
the purchasing power to articulate their needs through
market demand and without access to modern
energy carriers. The demand of domestic fuels is met
by conventional biomass sources. Around 80% of
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the households depends primarily on fuel wood either
as a single fuel or in combination with other fuels.
Dominance of this biomass source as a cooking fuel
will prevail in the state even in the near future as
predicted by energy experts.

Against this backdrop, a study made by the
author, unfortunately reveals a gloomy picture on the
present biomass demand-supply status along the
districts of Assam, as major part of the state suffers
from biomass deficiency. This study was based on
National Remote Sensing data. Biomass in the
mentioned study includes forest biomass,agri-
plantation, agri-cropland. If we allow the present
situation to continue it will cause loss of forest to a

much alarming rate and cause irreparable damage
to the physical and socio-economic environment.

By now it gives us a clear understanding that
water hyacinth can play an important role in improving
the biomass deficiency in the state of Assam. Despite
its abundance, water hyacinth is not yet being used
asa source of biogas. It is high time now to take up
intensive study on water hyacinth as a biogas source,
challenges and opportunities linked with it. It is
therefore advisable that if this prospect of water
hyacinth is explored in a scientific way, it can leadto
changing the energy scenario in Assam for a better
tomorrow.

Dr. Jnanashree Borah is former Associate Professor in Geography & Principal In-charge,
Arya Vidyapeeth College, Guwahati.
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Meditation as Medicine

Health is our birthright. It is a treasure which
neither wealth nor science can buy and to get which
most people would give up everything. According
to WHO, health is defined as “A state of complete
physical, mental, social and spiritual well-being, and
not merely an absence of disease or infirmity.” People
today are very much aware of the importance of
maintaining their physical health. Various means have
been suggested as keys to improving one’s well-
being. People go to gym, jog and do all kinds of
stuff needed to keep the body fit. But the irony seen
is that the more people have tried all means to stay
healthy, the wider has the spectrum of disease
become.

It was once commonly thought that infectious
diseases are due to infective organisms only. But
observations have revealed that colonisation of a
host by infective organism does not necessarily result
in illness. It is the body’s own level of resistance
which is the causative factor. And mental stress has
gota very significant effect on the level of immunity.

Numerous scientific investigations have
undoubtedly proved that psychological stress can
have disastrous effects on physical health. Depending
on one’s body constitution, the non specific response
to stress may affect almost all organ system in the
body. It includes a wide spectrum of disease like
hypertension, diabetes mellitus, peptic ulcer,
bronchial asthma, coronary heart disease, thyroid
disorders, insomnia, irritable bowel syndrome,
menstrual irregularities, skin conditions like psoriasis,
pruritis and so on. Stress increases the conjugation
of RNA and DNA and also increases free radicals
within the cells. These effects together bring on
premature old-age, diminish memory and intellectual
power, and may also precede the onset of cancer.
Stress plays arole in both the causation and course

Kaberi Kakati

of the disease and also disturbs the recovery with
pharmacological treatment. It is also one of the main
causes of substance abuse.

Today, people have come to acknowledge the
ill-effects of stress, but its mere knowledge will not
help us to lead a happy and healthy life. The need of
the hour is to become spiritually healthy. Spiritual
dimension is the most important as it impacts all other
dimensions of health. A spiritually healthy person will
have no difficulty in attaining mental and social health,
as well as having a distinct advantage in maintaining
the well-being of the body.

According to Dr. J.E. Park, spiritual health is
defined as “something intangible that transcends
physiology and psychology.” It is the possession of
accurate knowledg. and continuously experienced
awareness of self as Soul and constant intellectual
communion with the Supreme Being, by which energy
is received and transformed into pure actions. The
soul will be experienced by one’s own self and others
as humble, incorporeal and vice less.

Perfect spiritual health can be achieved by
practising meditation, which is, to establish a pure
and lovely relationship with our Supreme Father, take
knowledge and energy from Him and evoke our
inherent qualities of peace, purity, love, happiness.
It is not based on changing anything external, but
changing one’s internal response to external stressful
circumstances. External events themselves generally
do not raise mental tension. Rather, it is the repeated
thinking over an event which raises mental tension
to dangerous heights and eventually takes a heavy
toll on the body. The control over the mind achieved
through meditation enables us to halt this repeated
brooding over stressful events. By gaining spiritual
insight into the laws of human action and interaction,
our attitude towards life situations naturally tends to
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become tolerant, positive and creative. This gives
us the means to retain stability and peace of mind
even under adverse situation.

Meditation reduces Basal Metabolic Rate,
increases skin resistance, increases peripheral blood
flow, decreases oxygen consumption and carbon
dioxide production and level of blood lactate. All
these have a beneficial effect on the body. It also
increases the secretion of serotonin, endorphins and
enkephalines in the body which act as natural
tranquilizer and natural pain killers of the body.
Meditation also helps to overcome addictions. A
person who practises meditation experiences an
immediate sense of tranquillity and relaxation which
removes the intense craving for an artificial
alternative. By tuning his mind with God, he is also
able to inculcate the ability to increase his own will
power and thus can get rid of the addiction.
Researchers have tried to explore the part of the

brain on which meditation acts. They found that it
activates the section of the brain in charge of
autonomic nervous system, which govern functions
in our body that we cannot control like digestion,
blood pressure, heart rate etc. These functions are
also compromised by stress. Meditation helps in
warding off such stress related conditions like heart
disorders, digestive problems, menstrual irregularities
and so on.

Meditation transforms the whole attitude
towards diseases. Thus, by practising meditationas
a prophylactic measure to stay away from diseases
as well as using it as an adjunct to pharmacological
treatment, each one of us can become spiritual
doctors and lead a healthy and happy life, and also
spread peace and harmony in the society.

Dr. Kaberi Kakati is Assistant Professor, Department of Head and Oncology,
Dr. B. Borooah Cancer Institute, Guwahati.
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AHISTORICALSKETCH OF CHANAKYA:
HIS MISSIONAND VISION

A far-reaching glance into the political history
of ancient India will make us realise the distinct
features of the political setup of ancient India. Running
fingers through the pages of that ancient period, our
fingers would involuntarily stop at a particular
Jjuncture of time in those ancient pages. It is the time
related to the birth and glorious reign of the Mauryan
kings in Magadha. Chandragupta Maurya was the
first ruler of this dynasty. A well- known figure of
Indian history Chanakya or Kautilya was closely
associated with the name of Chandragupta Maurya.
The writer of Arthashastra, Kautilya was the king-
maker who was said to be behind the downfall of
the last Nanda king Dhana Nanda, who was wealth
hungry and oppressive by nature. Chanakya guided
Chandragupta in building the strong foundation of
the Mauryan empire. Chanakya was a master of
statecraft. It was through his able direction that
Chandragupta Maurya could gain supremacy over
a vast territory.

As biographers and historians cite, Chanakya
received his education at Takshashila situated in the
north-western part of ancient India (it is now situated
in Pakistan). It was at the same place of learning
where he became a teacher (Acharya) later on. He
taught Economics and Political Science there.
Through his experiences and farsightedness he was
able to mould Chandragupta into an able ruler. Being
the royal adviser and minister to the king, Chanakya
was instrumental in the ramification of the Mauryan
empire thus turning it into a powerful power centre
which executes the administrative machinery in a
kingdom or state. In case of the Mauryan age it was
the Mauryan Empire that the king had to see too.
The king’s adviser and wizard at statecraft Chanakya

Neeva Rani Phukan

made it a point that the administrative heads should
work for the welfare of the civil society in general.
But, at the same time it was also felt that the welfare
of the king should be the final word without hurting
the interest of the subjects. Chanakya introduced
the secret service or espionage to look to the intimate
affairs related to administration and its fruitful
execution. In the course of this discussion all the
above aspects will be discussed.

Chanakya and his association with
Chandragupta Maurya:

In the pages of ancient Indian history we find
many a king or prince becoming famous or at times
infamous due to the execution of advices given by
their most trusted advisers. As an outcome the
kingdom gains strength and flourishes or at times, if
the adviser keeps only his personal benefits in mind
then internal strife and other disorder brings the
kingdom onto the verge of destruction. As we look
into the history of the emergence of the Mauryan
dynasty in Magadha it will be seen that good counsel
and steadfastness in attaining objective are behind
the success of a shrewd but sympathetic ruler. The
founder of the Mauryan dynasty Chandragupta
Maurya had humble beginnings as cited in history.
Overthrowing the last Nanda king Dhana Nanda,
Chandragupta initiated the rule of a new dynasty —
the Mauryan dynasty in Magadha in 321 B.C. It
was his mentor and minister Chanakya who
‘Uprooted’ every ‘Thorn’ in his way and helped
Chandragupta in the foundation of a great empire.
The consolidation of a large part of India under
Mauryan rule helped in uniting a diverse group of
people and culture under uniform governance.
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of that era.

As cited above Chandragupta had but a humble
beginning. Atthis point historians differ in their opinion
about the birth and lineage of Chandragupta Maurya.
The Buddhist approach says that the Mauryans are
a branch of the Kshatriya Moriya clan and that they
are related to the Sakyas. Another historical account
says that Chandragupta Maurya was the son of the
last Nanda king born of his mistress of Sudra caste
—Mura. It has been assumed that the word Maurya

gotits derivation from ‘Mura’.

As to how Chanakya got associated with the
young Chandragupta is an interesting episode as far
as the ancient history of India is concerned. There
are numerous views and assumptions regarding this.
Here we take into consideration the historical play
Mudrarakshasa written by the post Kalidas era
dramatist Vishakduttra. This happens to be out and
out a political drama by Vishakdutta where an
account of Chanakya’s bitter experience at the court
of the Nanda king is being projected. As the storyline
goes Chanakya swore revenge at the court of the
Nanda king after his humiliation at the hands of the
arrogant Nanda king. Here Chandragupta has been
projected as the son of a royal concubine. Chanakya
got Chandragupta into confidence. Soon Chanakya
collected a diverse group of soldiers selecting them
from different social backgrounds. The last Nanda
king was defeated and Chandragupta was made king
of Magadha by Chanakya. In this process Chanakya
applied every possible diplomatic step to make

Chandragupta free from power hungry political

opponents. His presence of mind and sharp

diplomatic attitude helped Chandragupta Maurya in . '

fortifying the newly founded Mauryan Empire.

A briefinsight into socio-political scenario prior
to Chandragupta ascending the throne of Magadha:

A study of the period prior to Chandragupta

* ascending the throne of Magadha will make one

understand the traits of the socio-political scenario
In 600 B.C. there was the presence of

sixteen large empires or janapadas in North India.
These janapadas find mention in both Buddhist and
Jain texts such as Mahavastu, Vinaya, Bhagawati
Sutra, Vakhya Prajapati etc. The great grammarian
of ancient India Panini supported the list of sixteen
Janapadas mentioned in the Buddhist texts. The
sixteen janapadas existing in North India in 600
B.C. were Anga, Kashi, Briji, Malla, Chedi, Kuru,
Panchal, Matsya, Surasen, Accaka or Asmaka,
Gandhar, Kamboj, Avanti, Vatsa, Koshala and
Magadha. Historians are of the view that there were
interesting similarities between the political setup as
well as system.

Very few among the jarapadas had peaceful
co-existence. Most of the janapadas were in conflict
with one another either for political or economic
supremacy. Especially a few small states or
Janapadas in North-West India such as Kamboj,
Gandhar were always in the conflict zone. These
were important states from the strategic point of view.
Though these states were related to the Indian
subcontinent, yet they had good links with Middle
Asia, through numerous hilly passes. In fact they
acted as the gateways for those people of Middle
Asia who wanted to come into India for numerous
purposes: war and annexation of Indian states being
one of these reasons. Out of all these janapadas
Magadha rose to be the most prominent and
powerful in terms of political strength. It was between
600 B.C.- 400 B.C. that Magadha was at its height
of political strength. It was this fruitful growth and
opportune time that made way for the foundation of
the Mauryan Empire in Magadha. Of course there
were some other negative factors at play
which were also responsible for the foundation of
the Mauryan Empire. While considering this we have
to bring into account the anarchical regime of the
later kings of the Nanda dynasty who were the rulers
of Magadha.
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It has been cited in Hemchandra Raichaudhuri’s
Political History of Ancient India (Witha commentary
by B.N.Mukherjee) that:

“Mahapadma-Ugrasena was succeeded by the
eight sons who were possibly kings in succession.
They ruled for twelve years according to the
Puranas. The Ceylonese Chronicles, as we have
already seen, give the total length of the reign period
of all the nine Nandas as 22 years. The Puranas
specify the name of one son of Mahapadma, viz.,
Sukalpa. The Mahabodhivamsa gives the following
names Panduka, Pandugati, Bhutapala, Rastrapala,
Govishanaka, Dasasiddhaka, Kaivarta and Dhana.
The last king is identical with the Agrammes or
Xandrames of the classical writers. Agrammes is, as
we have seen, probably a distortion by the Greeks
of the Sanskrit patronymic Augrasainya.”

The first Nanda left to his sons not only a big
empire but also a large army and if tradition is to be
believed, a full exchequer and an efficient system of
civil government. The later Nandas had not much to
contribute towards the all-round development of the
kingdom and welfare of its subjects. In fact a dubious
ancestry of the Nanda dynasty made them infamous
in the eyes of the subjects. In order to maintain the
full stock of exchequer the Nanda kings did not
hesitate to extort money from the subjects and any
other sources which met their ends. History cites
that the Nanda contemporary of Alexander was
detested and held cheap by his subjects as he rather
took after his father than conducted himself as the
occupant of a throne. Being arrogant, self centred
and morally lose in character, the later Nanda kings
fell off from the eyes of their subjects. Their
debauchery acts added to their downfall both as
persons and rulers. This paved the way for another
dynasty to take hold of the throne of Magadha.
Unquestionably it was a shrewd and sharp-witted
figure like Chanakya who became mentor and
acquired the throne of Magadha for the young and

agile Chandragupta Maurya amidst political turmoil
and treason.

The last scion of the Nanda dynasty Dhana
Nanda created such an unfavourable situation that it
gave the final blow to the Nanda regime which was
torn between internal conflict and dissatisfaction
among the subjects. There are numerous accounts
of the exploits of Dhana Nanda in historical
references and other accounts preserved in Buddhist
and Jain texts of those periods. One such account
says that Dhana Nanda was addicted to hoarding
treasure. He collected riches amounting to eighty
kotis in a rock in the bed of a river. He had the
treasures buried there. He levied taxes upon many
things. Even skins, gums and stones were not left
out. In this way he amassed a huge quantity of
treasure and had those buried away. Such blunders
made by Dhana Nanda degraded his position as a
ruler. This too, paved the path for Chandragupta
Maurya to lay foundation of a new dynasty in
Magadhain 321 B.C.

Political stability and equilibrium in governance:

It is not easy to gauge the multidimensional
personality and mental ability of Chanakya—a great
political thinker, economist and diplomat of ancient
India. Apart from being a teacher of both Political
Science and Economics, he was also a patriot who
wished for nothing except the welfare of his
motherland. It needs to be noted here that the patriot
in him was not passionate; instead he was a cool-
headed, quick-witted person who always believed
that there is no gain without sweating. His entire life
was an ideal example of steadfastness and
perseverance. He believed that until and unless the
India of his times consolidates under a powerful
regime, the people will be unable to defend
themselves from foreign invaders, which, in the long
run, would do more harm than good to the greater
social mosaic of India. For this a good and effective
regime was necessary. He found in Chandragupta

@/



Maurya the able executioner of this great vision of
his. So, he took upon the challenging task of
mentoring Chandragupta to fulfill this noble mission.
At this point it needs to be mentioned that Chanakya
was both feared and hated by his enemies, His cruelty
towards his enemies knew no bounds. He never
hesitated to pronounce the most worse and
unimaginable punishment to the enemy of the state if
one was found guilty of. In an earlier part of the
discussion it has been mentioned that Chandragupta
Maurya came to the throne of Magadha in the midst
ofinternal conflict and treason. His mentor and royal
adviser Chanakya was also looked upon as the
saviour of his mortal being, Moreover it is a known
fact that an able ruler and prospering state
complimented each other. The enemy would strike
at the ruler first to destabilize the state machinery. In
case of the Mauryan Empire it was Chanakya who
stood before the king. The enemy had to get at
Chanakya first in order to destroy the ruler
(Chandragupta Maurya). Henceforth the extreme
cruelty and torture was inflicted upon the enemy by
Chanakya. This went a long way in warning and
warding off possible danger upon the being of the
king or any harm upon the kingdom. From this point
of view, Chanakya can be described as a practical
and farsighted judge of man’s notorious actions which
went against the integrity of the state.

Soon after ascending the throne of Magadha,
the formidable task before the youthful king
Chandragupta was to route off invaders from and
around the boundaries of Magadha and fortify his
kingdom. War and battle implies bloodshed as a
general fact indeed. But some wars and battles can
be avoided and no blood spilled. Chanakya advised
the second option to Chandragupta which was also

a very convenient option. The unyielding kings were
of course given a taste of the Mauryan army’s might
in the battlefield. From “The liberation of the Punjab™
up to the conquest of the Mauryan army in south

India, conquests as far as Saurashtra in western India
sings the glory of Chandragupta Maurya as a great
conqueror. Chandragupta Maurya got into conflict
with Greek power in the form of Seleukos — one of
the ablest generals of Alexander the Great. History
doesn’t speak much about the battles fought between
the Mauryan army and the Greek army commanded
by Seleukos. But it does speak something about the
outcome of such conflicts between Chandragupta
and Seleukos. Citing the words of historians it can
be said that the invaders (Greeks) couldn’t make
much headway and concluded an alliance by means
of a marriage contract. The outcome of this royal
marriage was that the bridegroom Chandragupta got
as dowry some of the provinces situated along the
Indus which formerly belonged to the Persians.
These were Herat, Kandahar, Makran and Kabul.
In this way a sizable portion of the subcontinent came
under Mauryan rule which brought political stability
in the entire region mentioned above.

Chanakya’s magnum opus Arthashastra gives
acomprehensive account of Mauryan India. It covers
a wide range of subjects from matters of polity to
governance apart from other vital issues related to
life and society. Here we find the overall distribution
of power, its execution and effective measures taken
at various levels to fulfill the mission of a welfare
state as visualized by Chanakya-the extraordinary
policy maker and diplomat of ancient India. The
various administrative heads can be described as
such:

Administration of Justice: The king stood at the
head of judiciary. Apart from the royal court there
was provision for special tribunals of justice in both
cities and countrysides. In cities the tribunals were
headed by Vyavaharika Mahamatra and Rajukas led
the tribunals of justice in the countryside.

Provincial Government: To facilitate good
governance the vast Mauryan empire was divided
into a number of provinces which were subdivided
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into aharas or vishayas i.e. districts. The outlying
provinces were ruled by princes of the royal blood
and the home provinces were directly ruled by the
king or the emperor himself. He was assisted by
Mahamatras stationed in important cities like
Pataliputra, Kausambi etc. Besides the imperial
Provinces, Mauryan India included a number of
territories which enjoyed a certain amount of
autonomy.

Overseers and Spies: This happens to be a vital
component as far as the overall smooth functioning
of Mauryan administration is concerned. Overseers
are those royal appointees who report privately to
king on various issues and events. The Arthashastra
has spoken elaborately about these overseers who
are termed there as Gudha-Purusha i.e. secret
emissary. There were a variety of secret emissaries
which included female courtesans, fraudulent
disciples, recluses, householders, merchants,
ascetics, classmates, firebrands, poisoners,
mendicants, wandering nuns etc.

Welfare of Foreigners: Traditionally the Indians
have been known as a hospitable people. This large
heartedness gets reflected in the foreign policy of
the Mauryan monarch Chandragupta Maurya also.
The Mauryan monarch appointed officers to see that
no face any kind of inconvenience in India. If any
foreigner was found sick he was treated and cured
of his illness. If he dies then his Indian attendants
bury him and deliver over property as he leaves to
his relatives. Even the judiciary acts promptly on the
cases of the foreigners and comes down sharply on
those who take unfair advantages of the foreigners.

Village Administration: In ancient India, as
mentioned by the Arthashastra, rural India had a
certain form of governance both at the administrative
and judiciary level. The Mauryan kings were aware
of this. The overall administration of the village was
carried out by the Gramika. Grambhojakar
Ayuktas were those whom the village elders assisted.

The Gramika got no salary for his duties. He was an
elected official of the villagers. The servant of the
crown in the village was known as Gramabhritaka.
The Gopa was above the Gramabhritaka. He
looked after five or ten villages. The Sthanika
controlled one quarter of a janapada or district. The
duties and tasks performed by these officers were
supervised according to that treatise by the
Samahartri with the help of the Pradeshtris. In this
way the smooth functioning of village administration
took place.

Revenue and Expenditure: It has been cited in
history that in those times, even at the centre the
cost of civil and military administration has been
enormous. The chief sources of revenue were from
the villages in the form of Bhaga and Bali. The
Bhaga was the king’s share of the produce of the
soil. Bali was an extra impost from the payment of
which certain tracts were exempted. In urban areas
the main source of revenue included birth and death
taxes, fines and tines on sales. The Mauryan
monarch, with the assistance of his able ministers,
had to bring a balance between collection of revenue
in rural and urban areas.

Chanakya as adistinguished scholar of statecraft
and diplomat in history:

As far as politics and diplomacy is concerned
two prominent names come to our mind. These are
Chanakya or Kautilya of India and Niccolo
Machiavelli of Italy. Both were masters of statecraft
in their own right. Yet both of them represented
different periods of history. The time of Chanakya
has been denoted by the historians as 370-283 B.C.
Whereas Niccolo Machiavelli belonged to a far later
period which is 1469-1527 A.D. This vast difference
of time makes the task somewhat difficult and
challenging in making comparison of both these
innovators of statecraft. In view of this technical hurdle
a way has been devised to overcome this particular
hurdle. Keeping in view the representative periods
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and socio-political scenario related, an analytical
study can be made as to what effect and how far
Chanakya and Machiavelli could influence their
respective age and their success at the personal level.

Accounts of ancient Indian history indicate that
Chanakya or Kautilya was instrumental in giving the
final blow to the last unscrupulous monarch of the
Nanda dynasty and bringing another new dynasty
to rule over Magadha. He was the sole mentor of
Chandragupta Maurya who, through the diplomatic
exploits of Chanakya, came to establish the Mauryan
dynasty in Magadha. Unlike Chanakya Niccolo
Machiavelli was no kingmaker. The Italy during
Machiavelli’s time comprised Naples in the South,
the duchy of Milan in the Northwest, Venice in the
Northeast, Florence and the Papal state Rome in
the centre. Almost all the time these states were at
war with one another. Niccolo Machiavelli was from
Florence. He was remarkably well educated, though
financial constraint of the family prevented him from
going to some major university. His studies of Livy
and Polybius sowed in him the spirit of
Republicanism. So, naturally he was not taken into
confidence when the ruling Medici family regained
power in Florencein 1512 A.D.

Machiavelli had numerous qualities in him. He

was a historian, a statesman, political realist and a
number of other creative qualities. Unfortunately he
could not utilize his qualities and intellect to the full
as par circumstance. Going through the observation
of his critic Bayle, it can be said that in his own
political career Machiavelli was always on the wrong
side. When he was to be with his republican friends,
he had begun appeasing the Medici rulers and when
he should have been with the Medici rulers, he was
seeking to be friendly with his erstwhile republican
friends. In case of Chanakya it was not such a
contradictory situation. Being a teacher (Acharjfa)
teaching Political Science at the Takshashila

University Chanakya played his cards well enough

to ward off any situation of conflict. He was a shrewd
politician and farsighted diplomat. This always placed
him a step ahead of his adversaries.

In matters related to policy making and
diplomatic issues the policy maker or diplomat must
be clear in his concept or objective. In this regard
Chanakya was a grounded politician and quick-
witted diplomat. His strong resolution and dedicated
efforts in achieving set objective won him the
admiration of his opponents even. This won for him
the undisputed name of the wizard of statecraft.
Machiavelli stood far behind in this respect.
Unfavourable time and situation got the better of him.
In addition to this his limitation in gauging actual state
of prevailing situation made him to suffer more.

Chanakya happened to belong to an old world
order where things and situations were not as critical
as it seemed to be. It was such a society where there
was strict demarcation of virtue and vice. All social
dealings and order of the crown abided by this clear
demarcation. The rulers in power had the welfare of
their subjects in mind and abided by Neeti. Hassles
and hurdles were few in the socio-economic scenario
then in comparison to the later period. In contrast to
this Machiavelli was born in an era torn between
conflict and contradictions. The European society
of those times was undergoing severe situations of
conflict. Machiavelli happened to be a product of
such a time zone. Needless to say prevailing situation
didn’t give him positive atmosphere to flourish. As
an outcome, in spite of his magnum opus as The
Prince, Machiavelli never rose to be a successful
statesman and diplomat as Chanakya of India.

Conclusion:

It is not easy to make analytical study of the
exceptional qualities of Chanakya in a limited space.
Many facets of this great Indian statesman and
diplomat will remain untouched. This attempt, though
humble, has touched some aspects and issues related
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to Chanakya and his times. Chanakya and the
Mauryan Empire cannot be discussed separately.
Whether be it policy making in regard to internal
governance or issue related to foreign policy, this
great visionary of ancient India was way ahead of
his times. In a word to say diplomacy ran in his veins.
He upgraded the secret service of those times and
fortified the Mauryan crown from all external and
internal foes. Furthermore, this discussion has made
an attempt to throw light on the exploits of both
Chanakya and Machiavelli of Italy. From that study
too, it has been seen that Chanakya fared better than
Machiavelli in numerous aspects. Again itis time and
situation that placed Chanakya and Niccolo
Machiavelli on different platforms and determined
their political future.
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e ey S

Crowne Plaza and many
more.

OUR EMPANELMENTS
ﬁ WHY CHOOSE US
reata wud A premier well setup institute with best \
S QL IO, e facilities and passionate team to guide
& ENTREPRENEURSHIP you to your career aspirations
£ o) N:S:D:C The most experienced faculty
DAY= —— ~ o
skill India B Deeicpman team - combined experience of
Whaser wren - g R . lon almost 100 years.
® & Aregistered training partner for
pM (/\) Central and a few State Govts.
o & Many employers have
.......:'::T_;h.ﬁ I}_’l§§ recommended our name.

@ 1700 students trained and 97.6%.

A& placed.
a2 & Our sense of social responsibility
means skilling and empowering you.

Wy

PHONE ADDRESS H.O Training Center 2 Training Center 3

ONLINE . e
- or +91 863 860 5795 Beltola Survey (<) House No A House No 12
@ www.tus:.lffg:;lg:::g: grg (S\: 0361 222 3189 f Opp:Central < 106 B, Krishna 2/ Mozmmil Haque Path,
'enqw_n?gtus i s Nursing Home. Nagar, Ghy- 05 Krishnanagar, Bazar
gempa Ghy-28 5

@tustifoundation1 tustifoundationd
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PROGRAMMES OFFERED

Engineering & Technology

8. 7ech Civil | B.Tech Mechanical | B.Tech Computer Science | B.Tech CSE (CT & IS) | B.Sc IT (MA & IS) |
B.Sc. IT (CT &IS) | BCA (CT & IS) | M.Sc IT (CT & IS)

Paramedical Science
Bachelor in Physiotherapy | B.Sc. in Advanced Imaging Technology | B.Sc. Trauma, Emergency &
Disaster Mgmt. | B.Sc. Medical Laboratory | B.Sc. in OT Technology | B.Sc. Dialysis | B.Sc. Optometry |
M.Sc. Medical Laboratory Technology | Master in Physiotherapy | M.Sc. Emergency & Critical Care

Science
B.Sc. Food Nutrition & Dietetics| B.Sc. Biotechnology | B.Sc. Microbiology |M.Sc. Biotechnology |
M.Sc. Microbiology | M.Sc. Food Nutrition & Dietetics | M.Sc. Maths | M.Sc. Chemistry | M.Sc. Botany |
M.Sc. Zoology

Commerce, Management, Humanities and Social Science

MBA | BBA | Bachelor in Hotel & Catering Mgmt. | Bachelor of Travel & Tourism Mgmt. |
BA Psychology | BA Sociology | BA Performing Arts | B.S.W. | M.S.W. |
M.Sc. Clinical Psychology

Pharmaceutical Science
B.Pharm | D.Pharm | M.Pharm

Nursing
B.Sc. Nursing | GNM | Post Basic Nursing | A.N.M. | M.Sc. Nursing

Diploma After 12
Medical Laboratory Technology | Radio Imaging Technology | Physiotherapy Technician |
Dialysis Technician | Optometry Technician | Diploma in Hotel Mgmt.

Diploma After 10

Diploma in Paramedical Technology

Guwahati, (City Office): 3rd Building, 7th Floor, down town Hospital, Dispur, Guwahati, Assam, India, PIN - 781006
Ph: +91-9864137777 / 0361-2330008 Lk
ndhi Nagar, Panikhaiti, Guwahati, Assam, India, PIN - 781026 Ph: 93657 71454 / 0361-7110711

L)
L



ASSAM SCIENCE TECHNOLOGY AND ENVIRONMENT COUNCIL
DEPARTMENT OF SCIENCE & TECHNOLOGY, GOVT. OF ASSAM

Ill\TIﬂIIl\l GREEN GCORPS (NGC)-ASSAM

5 CELEBRATION OF WORLD ANIMAL DAY, 2018

ABOUT NATIONAL GREEN CORPS (NGC)

NGC is a major initiative of Ministry of Environment F-
and Climate Change, Govt of India for creating envi antz
awarness launched in 2001-02 which aims at build
of young children working towards environment:!
sustainable development.The programme has ¢
seeks to redirect the consciousness of students towarc
friendly attitudes and goes beyond schools, promotin
interactions to sensitize the society. At present, there
Eco-Clubs working across the state of Assam and setti:
A a Eco-Clubs is under process.
| Eco Club Modern English School, Nikashi, Baksa

RIMS AND OBJECGTIVES

+To Impart knowledge to School
children, through hands on experience,
about their immediate environment,
interactions within it and the problems
therein.

| - To develop requisite skills of

| observation, experimentation, survey,
| recording, analysis and reasoning for
conserving the environment through

| various activities.

CELEBRA'I'ION OF HA:U [ 2018

| - Toinculcate the proper attitudes Eco ClubxSankardev Sishu Vidya Niketan, Beltola, Guwahati

| towards the environment and

development through community + AGTIVITIES TO BE GARRIED OUT BY ECO-GLUBS

LErackions. - Organise seminars, debates, lectures and popular talks on

«To promote logical and independent environmental issues in the school/College.

thinking among children so thatthey , 1ake up activities like tree plantation, cleanliness drives

are able to make their right choices in .ty within and outside the school/College campus.

Eelclsgentificergulry. « Organise awareness programme sagainst open defecation in

» To motivate and stimulateyoung  ,;p|ic places and to propagate personal hygiene habits.

| minds by involving them in action

projects related to environmental - Organise rallies marches human chains and street play at
~onservation. public places with a view to spread environmental awareness.

Join NGC programme. Let us save our natural resources and make India pollution free

[

I he Programme is supporte"d‘bvfl\‘n'inistry of Environment Forest & Climate Change, Govt. of India
Published by The Director
il, Bigyan Bhawan, GS Road
ssam Science Technology and Environment Counc
Guwahati-781005; Emau ngcassam@gmall.com
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Your Academic Home

Estd : 1992

B e e

e GROUP OF INSTITUTIONS

| Affiliated to Dibrugarh University, Gauhati University and ASTU
| Approved by BCIl and AICTE, MHRD, Govt of India

ey =t

| Courses Available

| MBA MBA
? ' (2-yr Full Time) (3-yr Part Time)
!

e of Management BBA PGDM

(3-yr Full Time) (2-yr Under AIMA)

MCA MCA

(3-yr Full Time) Lateral Entry
(2-yr Full Time)

| . of Computer Science BCA M.Sc
l (3-yr Full Time) (Comp. Science)

! (2—yr Full Time)

(2-yr Full Time)

LLM B THP:LLB(H)

(2-yr Full Time) (3-yr Full Time)

" NERIM Law College BALLB#H)
(5-yr integrated)

NERIM (2-yr Full Time) (3-yBrFusllﬂe)

College of Social Science MA

(Applied Psychology)
(2-yr Full Time)

NERIM Commerce College M.Com B(a_ﬁgme‘)")

T TR SRS W i e

3_1-1-1_-' N a0 R

4 LR
<21 IR ﬁ-"

Prof. (Dr) Sangeeta Tripathi, Director, NERIM
Padma Nath Sarmah Bhawan, Jayanagar, Khanapara,Guwahati -781022
3 9954190758 / 9954051419 / 9864750000 / 0361-2234999

@www. nerimindia.org ) nerimindia@gmail.com ONERIMOfﬂcnaI .nerlmghyofﬂclak




CONVERT YOUR

DREAMSwroreary =5
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Immediafe cccecsto
liquid fund against gold

' ? 737Per L'ac CE‘:{‘MO;;:R. %

‘ T°" free Help Line 1800 274 0123 Please contact your nearest branch for details e %
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et 3 ()] Uco BANK
. (¥Rt RS 31 ) (A Govt o India Undertzking)
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ROOFTOP SOLAR PROGRANME

AVAIL

r Conditioning Unit

Electriaty
Gnd

ol

=

Py
|
|
|

0% SUBSIDY

INSTALL SOLAR POWER PLANT
UNDER GRID CONNECTED
ROOFTOP SOLAR PROGRAMME
OF THE
MINISTRY OF NEW & RENEWABLE
ENERGY (MNRE), GOVT. OF INDIA

) from the grid.

=D ROOFTOP SOLAR PHOTOVOLTAIC POWER PLANT:
ooftop Solar Power Plant will consist of Solar Panels, Module Mounting Structure, Inverter and Net
>anels mounted on roof convert the sunlight directly into electricity. The solar panel produces Direct
:rter converts the Direct Current (DC) into Alternate Current (AC). Net/ EXIM metering systems are
. providing an opportunity to consumers to reduce their electricity bills. It records import & export of

“/AENTATION MODES:

CAPEX MODE

* Cost share - MNRE (70%) + Beneficiary (30%)
ADDCL chlstrat|on & Net Meter cost extra.

,SINn} Category

Price per kWp (Amount per kWp)

Beneficiarie's share

'1. 1-10 kWp

Rs. §6,000.00 | Rs. 16,600.00

>10 100 kWp Rs. 48,000.00 | Rs. 14,400.00

70°/o Subsidy is available only for bonafied postpaid
Residential consumers of APDCL.

1. Allowable Capacity of Solar Rooftop Power Plant (kWp)
- 80% of the Connected Load (kW)
2. Minimum Connected Load

- more than 1 kW

3. Minimum shadow free & south facing space required

per kW

- 10 m? (Flat Roof) & 8 m?(South facing Slope Roof)
4, Beneficiaries have to apply online in the portal
- http://aedaassam.org/applyform/add

. Aditi Solar Pvt. Ltd

. Adree Energy Systems Pvt. Ltd

. Agni Power & Electronics Pvt.Ltd
Arunachal Pradesh Power Corp. Pvi. Ltd
Better Power Services Pvt. Ltd

DS System Pwvt. Ltd

. Electrokings Projects Pvt. Ltd

. Firstgreen Consulting Pvt. Ltd

. Free power Technology Pvt. Ltd

10. Freyr Energy Serivces Pvt. Ltd

11. Geni Engineering & Services Pvt. Ltd
12. Havells India Ltd

©ENOOAWN

9954904529 / 8978854777
7002210818 / 7002352395
9854037535 / 9401721204
7002495512 / 9863039280
8638621703 / 9706057418
9678008035 / 9678008032
8638414989 / 9954343046
8638825054 / 7002181693
9864051900 / 9101605162
9101793976 / 9760810470
9959928085 / 7674822755
8486035030

List of empanalled vendors under 8 MW Rooftop Solar Project:

13. JJ PV Solar Pvt. Ltd

14. Novus Green Energy System Lid
15. Patanjali Renewable Energy Pvi. Lid

16. Quark Solar Pvt. Ltd

17. Renergy Solution Pvt. Ltd
18. Singhi Infrapower Projects Pvt. Ltd
19. Sri Savitr Solar Private Lid

20. Suncraft Energy Pvt. Ltd

21. Sunnova Energy Solution Pvt. Lid
22. Sunwin Energy & Infra Pvt. Ltd

23. Susconnect Pvt. Ltd
24. T & T Projects Ltd

9435349111 /9908121073
7093055532 / 9717869494
8787330867 / 9818184607
9873707226

8884371293/ 8638108849 |
7978253717 1 7896022425 |

9101936197 / 8297253383
7059619015 / 8902656796
8876733743 _
9101936167 / 8415996420

Note: Beneficiaries are requested not to deposit any amount to the vendors. Beneficiaries doing so
doing at their own risk. AEDA would not be held responsible for the same.

BRAEDA

vl

USE THE S

Mob: 9365693838, Ph: 0361-2450147 2450646 464618

UN TO SAVE THE EARTH

:
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Education

¢ Ph.D.
¢ Masters Degree o
¢ Bachelors Degree Next

¢ Job oriented Diploma / Certificate Courses St s ih,
uly, b

| The only State Open University in North East India 31,,,:39“;
All courses are recognised by UGC, New Delhi R, 2920

Krishna Kanta Handiqui State Open Unlver5|ty
Patgaon, Rani, Guwahati-781017, Assam & ;
City Office: Housefed Complex, Last Gate, Dispur, Guwahatl‘pf_78
Phone Numbers: +91-0361-2235971 / 22349 T 5
Fax: 0361-2235398 y B
Email : info@kkhsou.in
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------- SINGAPORE ASDMN

PURSUE YOUR FAVOURITE
SKILL BASED COURSE

And Get Full Employment Assistance

R (O] <5

INTERNATIONAL 1002¢ PLACEMENT AFFORDABLE

CERTIFICATION ASSISTANCE COURSE FEES
from ITEES, Singapore with industry leaders with 65% subsidy
In the following sectors

£ £ 2O

BEAUTY & WELLNESS RETAIL SERVICES HOSPITALITY:
Opportunities in: Opportunities in: FOOD & BEVERAGE SERVICE
Beauty salons, Supermarkets, Opportunitiesin: Opportunitiasin:
Spa & Wellness centres, Departmental stores, 5-starHotels, Cruiseliners, S-starHotels,Guesthouses,
Freelancing Shopping malls Aviation, Railways Cruiseliners,Hospitals
R 8100025870 R, 9954518895 R, 7002320673 R 7002098788

Eligibility: 12" Class Pass and aged between 17 & 25 Years
To enrol in any of the courses:

Log on to www.skillmissionassam.org

North East Skill Centre

& e
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