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ﬂ If the mountain does not come to Mohammad, Mohammad must gm
to the mountain.

If the poor boy cannot come to education, education must go to him"

Swami Vivekananda
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From the Chairman’s Desk...

Dear Learner,

You will be happy to know that the National Institute
of Open Schooling (NIOS), using open and distance
learning (ODL) mode of education, with over 1.6
million learners on roll has emerged as the largest
open schooling system in the world. It is catering to
the educational needs of the learners in the country
and abroad by offering Open Basic Education,
Secondary, Senior Secondary and Vocational
Education courses.

NIOS harnesses the power and potential of
Information and Communication Technology
(ICT) for the benefit of its learners. The on-line
admission (Ni-on), On-Demand Examination
System (ODES), Interactive Voice Response
System (IVRS), and Learners' Support Centre
(LSC) with toll free number are some significant
ICT enabled ventures of NIOS. NIOS Media
Programmes are telecast and broadcast through
Gyan Darshan and Gyan Vani. NIOS has initiated
steps to start its mega projects of setting up of a
TV channel known as Secondary and Vocational
Education Channel and Community Radio
Stations to facilitate the distance education
learners in their studies at school level.

I hope, you are taking advantage of ICT based
support services of the NIOS and using the

learning material specially developed for you. In
addition to the Self Learning Material, the 'Open
Learning' Magazine is provided to you as
additional enrichment input.

A variety of articles such as India-A Country Rich
in Biodiversity, Environment, Educational
Thoughts of Dr. D.S. Kothari, Neglected Youth,
How to Read Text Books to Improve Your Grades,
Make Multiplication Easy, The Interesting and
Amazing World of Insects, E-learning, Learing
to Live Together and some other articles written
by seasoned writers have been included in this
issue of the magazine.

I hope, the articles included in this magazine will
make a joyful reading experience for you and
inspire you to read more. I am happy that you
have joined the fraternity of NIOS, the mega
institute offering school education programmes
through open and distance learning mode of
education in the country.

I wish you a very bright future and success in

life. (AM
LUMNR

/.’-—
(S.S. Jena)
Chairman, NIOS
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CONSTITUTION OF INDIA

Preamble

WE, THE PEOPLE OF INDIA, having solemnly resolved to constitute
India into a SOVEREIGN SOCIALIST SECULAR DEMOCRATIC
REPUBLIC and to secure to all its citizens:

JUSTICE, social, economic and political;
LIBERTY of thought, expression, belief, faith and worship;
EQUALITY of status and of opportunity; and to promote among them all

FRATERNITY assuring the dignity of the individual and the unity and
integrity of the Nation;

In our constituent assembly this twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO OURSELVES THIS
CONSTITUTION.
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National Institute of Open Schooling (NIOS)

What is NIOS ?

NIOS is an “Open School” to cater to the needs of a heterogeneous group of learners up to
pre-degree level. Jt was started as a project with in-built flexibilities by the Central Board of
Secondary Education (CBSE) in 1979. In 1986, the National Policy on Education suggested
strengthening of Open School System for extending open learning facilities in a phased
manner at secondary level all over the country as an independent system with its own
curriculum and examination leading to certification.

Consequently, the Ministry of Human Resource Development (MHRD), Government of
India set up the National Open School (NOS) in November 1989. The pilot project of CBSE
on Open School was amalgamated with NOS. Through a Resolution (No. F.5-24/90 Sch.3
dated 14 September 1990 published in the Gazette of India on 20 October 1990), the National
Open School (NOS) was vested with the authority to register, examine and certify
students registered with it up to pre-degree level courses. In July 2002, the Ministry of
Human Resource Development amended the nomenclature of the organisation from the
National Open School (NOS) to the National Institute of Open Schooling (NIOS) with a
mission to provide relevant continuing education at school stage, up to pre-degree level
through Open Learning system to prioritized client groups as an alternative to formal
system, in pursuance of the normative national policy documents and in response to the
need assessments of the people, and through it to make its share of contribution:

e to universalisation of education,
e o greater equity and justice in society, and

e to the evolution of a learning society.

Vision
The National Institute of Open Schooling, with international recognition and presence,
provides access to sustainable and learner-centric quality school education, skill upgradation
and training through open and distance learning and ensures convergence of open schooling

organizations, resulting in an inclusive learning society, human resource development, national
integration and global understanding.
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National Institute of Open Schooling (NIOS)

Why Open Schooling ?

The emergence of Open and Distance Learning (ODL) System has been a natural and
phenomenal evolution in the history of educational development towards the latter half of the
twentieth century. While the conventional system continues to be the mainstream of educational
transaction, it has its own limitations with regard to expansion, access, equity and cost
effectiveness. Major challenges that India faces today in the educational arena are:

the challenge of numbers,
the challenge of credibility, and
the challenge of quality.

The revolution brought about by the growth of Information and Communication Technology
(ICT) has greatly facilitated the expansion of Open and Distance Learning (ODL) System and
permitted adopting a flexible, constructivist, learner friendly and multiperspective approach
to teaching learning process which is so essential for creativity, leader-ship and scholarship
leading to total development of human personality and in responding appropriately to the
challenges identified above.

The Open and Distance Education is a new paradigm with some elements of shift such as:
From classroom to anywhere From teacher centric to learner centric From teacher as an
instructor to teacher as a facilitator From mainly oral instructions to technology aided
instruction From fixed time to anytime learning

From “you learn what we offer” to “we offer what you want to learn”.
From education as one time activity to education as life long activity.

The concerns for adoption of ‘open schooling” programmes with the objective of providing
“Education to All” include:

1. to provide education to those who are unable to attend conventional schools for a
variety of socio - economic reasons, as well as to those who for similar reasons missed
opportunities to complete school and developmental education,

ii. to meet the educational needs of differently abled children,
i1i. to provide wider choice of educational programmes to learners,

1v. to provide a ‘safety net’ to school drop-outs so that they do not remain under-
educated. Every region and state of India faces, more or less, the above mentioned
educational challenges.

vii
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"Democracy requires everyone, man or woman, to realize his or her responsibility.

This is what is meant by Panchayat Raj."

Mahatma Gandhi
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How to Read Text Books to Improve Your Grades

Abstract

Many students want to make better grades. They
may make the efforts, but they still don’t seem to
be able to achieve the higher grades that they
wish they could have. A big part of the problem
is that despite many varied educational
experiences, students rarely give a thought to how
to study? Keeping this in mind, the present article
is an attempt to know various important
techniques and information for maximizing
knowledge and skill of the students regarding
their study habits.

Reading Text Book

‘. - 4 8

There are two common mistakes that students
make with regard to reading a text book:

1. The First Mistake

Most of the students don’t bother to read any text
that covers the lecture to be taught that day. If the
students haven’t done the reading in advance, the
teacher’s lecture is not going to make a lot of
sense.

O Dr. Sushma Suri

The learners who have opted for the Open and
Distance Learning (ODL) mode of education of
NIOS, have to make a very serious reading with
full concentration and note down difficult words/
concepts/ theories etc. for seeking clarification
during Personal Contact Programmes (PCPs) or
by using the ‘Interactive Voice Response System
(IVRS) of the Learner Support Centre (LSC) of
NIOS, having a toll free number 1800 180 9393.

2. The Second Mistake

Majority of the students read text books in the
same way as they would read a novel. Novel is
like a meat loaf. It can be eaten quickly without
even chewing for very long. But a text book is a
big thick steak- all meat no filler. Just as steak
has to be chewed to be enjoyed and to be useful
to the body, text-book material has to be chewed
with the mind. You have to read slowly, paying
attention to every morsel of meaning.

The Study material developed by the NIOS for
its learners in self learning format proceeds step
by step systematically in simple language with
intext questions, in-build exercises etc. It helps
learners in setting their own pace at their
convenience so as to internalise the lessons. The
activity based material in self learning format of
NIOS believes that students learn more when they
do something by their hands rather than just
making a passive reading. It helps learners to
construct their own knowledge. It makes learning
by understanding easy and not just memorising
everything through rote learning.

O Dr. Sushma Suri, Assistant Professor, Jamia Millia Islamia, New Delhi-110025




Open Learning January-June 2010

How to Use Study Material Developed by the National Institute of Open Schooling in Self
Learning Mode

The learning material is developed by a team of experts from the concerned field of subject. The format
provides help to study independently. Following points will give you an idea on how to make the best use
of the material:

(i) Title : Read the title. It will give you an idea about the contents of the lesson.
(ii) Imtroduction: Go through it. This will introduce you to the content of the lesson.

(iii) Objectives: Try to remember the objectives. These will be your achievement after you have learned
the lesson.

(iv) Content: Total content of the lesson is divided into sections so that you understand and master
each concept before proceeding to the next section. Read the text carefully and if you require,
make short notes on the margin of each page. Try to solve the given intext questions yourself and
then go to next section. If you cannot do the intext questions, read them again until you can do it.

At some places you will find some texts in italics and bold. This shows the importance of those
portions, you are suggested to memorise it.

(v) Intext Questions: These will be objective type questions based on each section. After studying
that section, you try to solve those questions yourself in the space given below the questions and
then check your answers with the model answers given at the end of the lesson. This will help you
to know your progress. Solve these in pencil and compare your answers with the key provided at
the end. Go through the unit again if your answer do not match.

(vi) What you have learnt: This will be the summary of the learning points of the lesson. Retain these
and add your own points to this list.

(vil) Terminal Exercises: There will be short and long answer type questions in this section. Try to
solve them without taking the help from check your answer. After solving the questions tally these
with the check your answer.

(viii) Check your answers: As explained earlier, here the answer to intext questions and terminal
questions will be provided. Compare your answers with the list.

The Best Known Reading Method of each section and look at the tables, figures,

It is known as SQ3R, first used by Robinson g‘raphs and. cartoon to get an idea about the
(1970) in a book called “Effective Study’. The klpds of th%ngs that you
letter S-Q-R-R-R stand for: willbe leaming.

® Quickly read through

S - Survey: the chapter summery, if
e Take a look at the outline at the beginning of there is one. Surveying
the chapter or whatever opening questions, the chapter is giving
learning objectives or what is the chapter yourself a “road map”
about. for the material in the

chapter.

® Flip through the chapter and read the heading
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Q - Question:

After previewing, try to think of a question based
on the heading that the section should answer as
you read e.g. in chapter one (Psychology), there
is a section titled “Freud and Psychoanalysis”,
you could ask yourself, “what is psychoanalysis”
or “What did Freud do for psychology”. Now,
when you read the section you are not just
reading— you’re reading to find out an answer.
It makes the material much easier to remember
later on.

R - Read:

Now read the section, looking for answers to your
questions. At the time of reading, take notes by
making an outline of the main points in the
section. Researches indicate that students who
write their own notes during the reading of the
text or while listening to a lecture scored
significantly higher on their exam grades than
students who merely used a highlighter on the
text (Boyd & Peeler, 2004). Highlighter requires
no real mental efforts (no chewing in other
words), but writing the words down yourself
requires you to read the words in depth and
understand them.

R - Recite:

Reciting out loud is another good way to process
the information more deeply and completely.
Recitation forces you to put the information in
your own words, just as writing it down in the
form of notes. Writing it down accesses your
visual memory whereas saying it out loud gives
you an auditory memory for the same information.

At last repeat the Question, Read and Recite
Instruction for each section, taking a few minutes
break after every two or three sections.

Why to take a break: There’s a process that has
to take place in your brain when you are trying to

make a permanent memory of the information and
that process takes a little bit of time. When you
take a break every 10 to 20 minutes, you are giving
your brain time to do this process.

R - Recall/ Review:

Once you’ve read the chapter, take a few minutes
and try to remember as much of what you learned
while reading it as you can. A good way to do
this is to take any practice quizzes that might be
available, either in your text or a student
workbook that goes with the text. If there’s any
thing that is confusing, go back to the section in
the chapter and read it again until you understand
it.

Reading a text-book in this way means that you
only have to read them once. At the time of final
examination, you will only have to review your
notes carefully, you won’t have to read the entire
text-book all over again.

Preparing for the Exammination

There is the right way to
study for a test. Here are
some good things to
remember when preparing
for an exam, whether it’s a
quiz, a unit test, a midterm,
or a final (Carter et. al.,
2002., Reynolds, 2002).

® Timing is Every Thing

One of the worst thing that students do is waiting
until the last minute to study for the exam.
Remember the analogy about ‘chewing’ the steak?
(Just as steak has to be chewed to be enjoyed and
to be useful to the body, text book material has to
be “chewed” with the mind). The same concept
applies for preparing for an exam: you have to
give yourself enough time. One most important
thing to do is to make a study schedule. Always
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give yourself more time than you think you will
need.

e Find out

Find out as much as
you can about the type
of the test and the
material it will cover.
The type of the test can
affect the way you
want to study the material.

e Use SQ3R

You can use the same method that you used to
read the text material to go over your notes. Skim
through your notes to get an overview of the
material that will be on the test. Try to think of
possible test questions that the examiner might
include in the exam. Read your notes. Recite the
main ideas and definitions of terms. Review by
summarizing sections of material or by making
an outline.

e Take advantages of the publisher’s test
materials/website

Most text books come with a study guide or a
website making available practice quizzes. The
more practice quizzes you attempt to answer, the
better you will do in the actual exam.

e Make use of resources

If you find that you are having difficulty with
certain concepts, go to the instructor/ tutor well
in advance of the exam.

® Don’t forget your physical need

Studies have shown that not getting enough sleep
is very bad for memory and learning processes
(Stickgold et.al., 2001). Get a full night’s sleep if
possible. Do not take sleep inducing medication
or drink alcohol, as these substances prevent

normal stages of sleep, including the stage that
seems to be the most useful for memory or
learning (Davis et. al., 2003). Do eat breakfast. A
breakfast heavy on protein and light on carbohydrates
is the best for concentration and recall (Benton &
Parker, 1998; Pollitt & Matthew, 1998).

® Use your test time wisely

When taking the test, don’t allow yourself to get stuck
on one question that you have difficulty in answering.
If an answer is not clear, skip that question and go
on to the next. After finishing all the questions go back
to the skipped ones and try to answer them again.
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Make Multiplication Easy with Napier Strips

It was my observation and experience during my
school teaching that students confront difficulties
in learning mathematics especially at primary
level. Some students are so fearful that they see
the teacher of mathematics in dream and fell down
from bed at night. I also felt during observation
of practice of teaching that the students of classes
VI to VIII standards are unable to recall the
multiplication table even upto the numeral 10.

It is a very disappointing situation and should be
paid serious concern to eradicate such type of
problems.

Now the question arises that

1. Is mathematics a difficult and a horrible
subject?

If yes, who has made it difficult? and

if not, then why the innocent and Masoom
pupils face the above said problem?

2. How this horror image of the subject and the
problems faced by the pupils specially in the
elementary classes can be removed?

In response of the 1* question, it is not so. If the
teacher of mathematics teaches the subject
properly i.e. if he is able to create interest among
the students then mathematics is a very interesting
subject.

Second question should be given due importance.
Mathematics kit and especially Napier strips can
play a very vital and prominent role in solving
such a terrible problem.

Now again some relevant questions arise in the
curious mind:

1. What is a mathematics kit?

0O Dr. Bhupendra Pandya Peeth

2. Whatis Napier Strips?

3. How Napier Strips can solve the said
problem?

Let us talk about the questions one by one:

1. What is a Mathematics Kit: A mathematics
kit is a box like as tool box containing various
instruments which are useful in teaching
mathematics effectively.

A mathematics kit generally contains
following apparatus:

a. Dominoes b. Abacus
c. Cussionaire strips d. Fractional disc
e. Solids f. Napier strips

2. What are Napier Strips: Thus, we see that
Napier Strips are one of the apparatus of
mathematics kit. It was first discovered by
Lord John Napier in 1617 and it is also known
as Napier Rods or Napier Bones consisting
of a set of 11 strips. One strip remains fixed
in the frame as show in figure A.

Figure A

el Sl Pl Bl A ol ol B e

_
e

O Dr. Bhupendra Pandya Peeth, S.G.L. Kalra Teachers' College, Jodhpur (Raj)

Res.: 19/364, C.H.B., Jodhpur - 8, (Raj)
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The remaining 10 strips are movable and on each  that each strip is divided into ten squares and also
strip a multiplication table is written from 0 to 9  each square is divided into two parts diagonally
as shown in figure B. drawn from the right top vertex to the left bottom

. . vertex.
If we observe the movable strips on which

multiplication table from O to 9 is written, we see

Figure B

7
7
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4
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0 6 4 0 8 6 4 2
1 2 4 5 6 7 8

0 8 7 5 4 3 2 1
2 3 5 6 7 8 9

0 0 0 0 0 0 0 0
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In each square, the left part represents ten’s place Figure C
digit and the right part represents unit place digit.
For example 5 and 7 represent ten’s and unit place 1
digit respectively in the figure given below:
5 6 3 4
> 2 1 1
! 0 2| /6 | /3
3. How Napier Strips can solve the 3 1 1 1
Multiplication problem?
5 8 9 2
First of all, multiplication tables of 1 to 9 can be
explained on the basis of 10 movable strips. 4 2 2 1 1
Let us see the utility of it in multiplication by 0 4 2 6
taking some examples.
5 2 3 1 2
Example 1: Multiply 5634 by 5
5 0 5 0

To carryout the multiplication, the strips of
multiplication table of 5634 are placed as shown 6 3 3 1 2
in figure C. The number along with the row 5

will be the product i.e. the required result will be 0 6 8 4
obtained as follows: 7 3 4 2 2
Starting from unit place digit and add all the digits 5 ’ | 2
of each parallelogram A, B, C respectively placed
at ten’s hundred’s and thousand’s place i.e. the 8 4 4 2 3
result is
0 8 4 2
C B A
9 4 5 2 3
5 2 3 1 2
5 0 5 0 5 4 7 6
10 |5 6 3 4
25+3)0+1)(5+2)0=28170
G+3)O+DHG+2) 0 0 0 0

Hence 5634 x 5 = 28170

In t'he' exar.nple. gi'Vf:n above one of the Example 2: Multiply 794236 and 53
multiplicand is unit digit.

This multiplication will be performed in the following

For long multiplication, the results of partial
manner:

products are written down using the rods and then
added. (794236 x 50) + (794236 x 3)
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For 794236 x 50 we place the strips of 7, 9, 4, 2,
3, 6in the frame as shown:

Figure D
E D C B A
1
TV 9/ al/ 21/3 /6
2 |1 /|1 1
al/ 81/ 81/ al/ 6|2
3 |2 /12 /1 1
1/ 71/ 21/ 6/ 9|/8
4 2 /13 /1 1 /|2
s/ 6!/ 6|/ 8|/ 21|/4
5472113
s/ s/ 0/ 0l/50
6 |4 /Is /12 /11 /|11 /|3
21/ 4l/ al/ 21/ 8 /6
7 14 /e /12 /11 /]2 /|4
ol/ 31/ 81/ 4al/ 112
8 |s /17 N3 /1 /02 /]a
6/ 21/ 21/ 6|/ 4l 8
o |6 /I8 /A3 /11 /]2 /|5
s/ 1/ 6l/ s/ 71/ 4
1w {7 /1o /14 /2 /|3 /|6
ol/ol/ ol/ ol/ol|/o

E D C B A
5 |3 4 2 1 1 3
5|/ 5 0 0 5 0
3 7 1 1 8 0

And therefore
794236 x 50 = 39711800 ..ccoovvveeeeeeannn. (D)

Now the product of 794236 and 3 is the number
along with the row 3 which is

E D C B A

3 12 2 1 0 0 1
1 7 2 6 9 8

2 3 8 2 7 0 8

Thus 794236 x 3 = 2382708 ......ccccvvcveveunee 2)

The resulting number is obtained by adding 1 and
2 we get

794236 x 53 = (794236 x 50) + (794236 x 3)
=39711800 + 2382708 = 42094508

In this way a long multiplication can be performed
by using Napier Strips.
O

4 N
We are responsible for what we are,

and whatever we wish ourselves to be,
we have the power to make ourselves.
If what we are now has been the
result of our own past actions, it
certainly follows that whatever we
wish to be in future can be produced
by our present actions; so we have to
know how to act.

— Swami Vivekananda
\\§ J
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The Interesting and Amazing World of Insects I :
Honeybees

ABSTRACT

Honeybees are marvellous insects known to
mankind since the prehistoric times. The art of
their scientific management is called as apiculture
or beekeeping and the place where hives are
maintained is called apiary. Honeybees are social
insects. A honeybee colony is a complete
biological unit and typically consists of several
thousand bees that cooperate in nest building, food
collection, and brood rearing. Each member has
a definite task to perform, but it takes the
combined efforts of the entire colony to survive
and reproduce. The division of labour in
honeybees is based upon sexual and physiological
differences among the three castes, queen, drones
and workers. The social structure of the colony is
maintained by the queen and workers and
depends on an effective and extraordinary system
of communication.

Introduction

India has a long history of honey and bees with
their mention in our ancient epics such as
Rigveda, Mahabharata, Ramayana, etc.
Honeybees are social insects. A honeybee colony
is a complete biological unit and typically consists
of several thousand bees that cooperate in nest
building, food collection, and brood rearing. Each
member has a definite task to perform, but it takes
the combined efforts of the entire colony to

O Dr. Debjani Dey

survive and reproduce. The division of labour in
honeybees is based upon sexual and physiological
differences in the three castes, viz., queen, drones
and workers, which exist within the bee-colonies

(Fig. 1).

'
Worker Honey Bee

Queen Honey Bee Drone Honey Bee

Fig. 1: The three castes of honeybees

Queen

There is only one queen per colony, except during
swarming preparations or supersedure. Since she
is the only sexually developed female, her primary
function is reproduction. She produces both
fertilized and unfertilized eggs. Queen lay the
greatest number of eggs in the spring and early
summer. During peak production, they may lay
up to fifteen hundred eggs per day. They gradually
cease to lay eggs in early October and do not begin
again until January. One queen may produce up
to 2,50,000 eggs per year and possibly more than
a million in her lifetime. The queen is the only
colony member that can live for several years,

O Dr Debjani Dey, Principal Scientist, Division of Entomology, Indian Agricultural Research Institute, Pusa,

New Delhi - 110012
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sometimes for as long as five to seven years.
However, since the queen’s average productive
life span is two to three years, most beekeepers
find it profitable to requeen their colonies every
year or two.

A queen can be easily distinguished from other
members of the colony. Her body is normally
much longer than either the drone’s or worker’s,
especially during the egg-laying period when her
abdomen is greatly elongated. Her wings cover
only about two-thirds of the abdomen, whereas
the wings of both workers and drones nearly reach
the tip of the abdomen when folded. A queen’s
thorax is slightly larger than that of a worker, and
she has neither pollen baskets nor functional wax
-glands. Her sting is curved and longer than that
of the worker, but it has fewer and shorter barbs.

About one week after emerging from a queen cell,
the queen is ready to leave the hive and mate with
several drones in flight. After mating, she returns
to the hive and begins to lay eggs in about forty-
eight hours. The queen is constantly attended and
fed royal jelly by the colony’s worker bees. The
number of eggs, the queen lays, depends on the
amount of food she receives and the size of the
worker force capable of caring for the brood.

Queens develop from fertilized eggs or from
young worker larvae not more than three days old.
New queens are raised, if any, of three different
impulses occur in the hive: emergency,
supersedure, or swarming. When an old queen is
accidentally killed, lost, or removed, the bees
select worker larvae to produce emergency
queens. These queens are raised in modified
worker cells on the comb surface. When the egg
laying capacity of the queen decreases, the colony
prepares to replace or supersede her. Queens
produced under the supersedure impulse are
usually better than emergency queens, since they
receive larger quantities of food (royal jelly)
during development.

Drones

Drones or the male bees, the largest bees in the
colony, are produced from unfertilized egg. Their
sole function in life is to mate with the queen.
Only a small percentage of drones fulfill this
function. They are generally present only during
late spring and summer. The drone’s head is much
larger than that of either the queen or worker, and
its compound eyes meet at the top of its head.
Drones have no sting, pollen baskets, or wax
glands. Drones become sexually mature about
twelve days after emerging and die instantly upon
mating. They perform no other useful work for
the hive.

While drones normally rely on workers for food,
they can feed themselves within the hive after they
are four days old. Drones stay in the hive until
about eight days old, and then begin to take
orientation flights. Flight from the hive normally
occurs between noon and 4:00 p.m. Drones have
never been observed taking food from flowers.
When cold weather begins in the fall and the
honey flow stops, drones usually are forced out
into the cold and left to starve.

Workers

Workers are the smallest and most numerous bees
in the colony. They are sexually undeveloped
females and under normal hive conditions do not
lay eggs. Workers have specialized structures,
such as brood food glands, scent glands, wax
glands, and pollen baskets, which allow them to
perform all the labours of the hive. They clean
out the cells, feed the brood, care for the queen,
remove debris, handle incoming nectar, build
combs, guard the hive entrance and air condition
and ventilate the hive before going into the field.
In the field, they forage for nectar, pollen, water,
and propolis (plant sap). The life cycle of workers
includes egg-larva and pupal stages taking 3, 4-
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5, and 11-12 days respectively in about a total
period of 18-20 days. The life span of the worker
during summer is about six weeks and up to six
months during winter.

Workers in a colony can also lay eggs but only in
the absence of a queen or the presence of a weak
queen. When a colony becomes queen less, the
ovaries of several workers develop and workers
begin to lay unfertilized eggs. Normally the
development of the ovaries in workers is
suppressed by the presence of brood, the queen,
and her chemicals.

Brood

i Eggs: Honeybee eggs are normally laid, one
in each cell, by the queen. Each egg is attached
to the cell bottom and looks like a tiny grain of
rice. The eggs hatch on the third day into a
tiny grub and the larval stage begins.

ii. Larvae: Healthy larvae are pearly white in
colour with a glistening appearance. They are
“c” shaped and remain in the bottom of the
cell. Worker, queen and drone cells are capped
after larva is approximately 5.5, 6, and 6.5
days old, respectively. The period just after
the cell is capped is called the prepupal stage.
During this stage, the larva is still grub-like
in appearance but stretches itself out
lengthwise in the cell and spins its cocoon.
Larvae remain pearly white, plump and glisten
during the prepupal stage.

iii. Pupae : After two days, prepupae begin to
change from their larval form to adult bees.
Healthy pupae remain white and glisten
during the initial stages of development, even
though their bodies begin to transform into
adult forms. Compound eyes are the first areas
that begin to take on colour; changing from
white to brownish-purple. Soon after this, the

rest of the body begins to take on the colour
of an adult bee. New workers, queens, and
drones emerge approximately in 12, 7.5 and
14.5 days, respectively, after their cells are
capped.

Brood patterns

Healthy brood patterns are easily recognized by
looking at capped broods. Frames of healthy
capped worker brood normally have a solid
pattern. Cappings are medium brown in colour,
convex and without punctures.

All the three castes, viz., queen, drones and
workers are off- springs of the queen bee but
reared in different kind of cells. Their life span
and developmental periods differ. A colony
normally has a single queen, fifty to sixty
thousand workers at its peak, and several hundred
drones during late spring and summer (Fig. 2).
Individual queens, workers, and drones cannot
survive by themselves. Division of labour within
the worker caste primarily depends on the age of
the bee but varies with the needs of the colony.
Reproduction and colony strength depend on the
queen, the quantity of food stores, and the size of
the worker force. As the size of the colony
increases up to about sixty thousand workers, so
does the efficiency of the colony.

Fig. 2: A queen surrounded by workers in a
bee hive
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Communication in bees

The social structure of the colony is maintained
by the queen and workers and depends on an
effective and extraordinary system of
communication. The exchange of chemical
secretions among members and communicative
“dances” are undoubtedly responsible for
controlling the activities necessary for colony
survival. Distances and direction of food sources
are communicated to fellow foragers by peculiar
dances performed in relation to the position of
the sun. If food source is nearby then the ‘round
dance’ is performed otherwise ‘wagtail’ dance is
performed (Fig. 3).

Bees can also indicate the direction of the food
source in relation to the angle of the sun. Quality
and quantity of the food available is also conveyed

Round tail dance Wagtail dance

Fig. 3: Communication dances in honey bees

by various dances. ‘Pheromones’ are also used
by bees for communication. These are chemical
substances secreted by their exocrine glands
which elicit behavioral and physiological
responses among the recipients. In honeybees,
these are produced by workers, queens, and
possibly drones and function for mating, alarm,
defence, orientation, colony recognition and other
colony integration activities (Tablel).

Table 1: Some important pheromones produced by honeybees and their function

in the abdomen Nerolic acid

(E-E) farnesol
Nerol

Gland Chemical Function
Worker produced
Nasanov or scent gland Geraniol Orientation

Geranic acid (E) and (Z) — Citral

Mandibular gland 2 — Heptacosane

Alarm and defence

Sting Iso-amyl acetate
2- nonanol
N-butyl acetate
N-Hexyl acetate

Isophentyl alcohol

Alarm and defence

N-octyl acetate (Z)—11-eicosen-1-o0l

Alarm, defence and orientation

Queen produced

Mandibular gland

9-keto-(E)-2-decenoic acid (90 D A),
9-hydroxy-(E) -2 decenoic acid (9 HDA)

Inhibition of queen rearing,
inhibition of worker ovary
development, drone attraction,
worker attraction to swarms,
swarm cluster stabilization,
queen recognition etc.




January-June 2010 Open Learning

Bee Keeping-Additional Source of
Income

Beekeeping is a decentralized, forest and rural
agriculture based industry, which does not require
any raw material. The raw material needed is in
the form of nectar and pollen, which is freely
available from flowers in nature. Bee hives neither
demand additional land space nor do they
compete with agriculture or animal husbandry for
any input. The beekeeper needs to spare a few
hours in a week to look after his bee colonies.
Beekeeping, is therefore, ideally suited to him as
a part-time occupation (Fig.4). Beekeeping
constitutes a resource of sustainable income
generation to the rural and tribal farmers. It also
provides them valuable nutrition in the form of
honey.

Fig. 4: Beehives in an agricultural field

It is perhaps the only industry, which besides
production of honey, royal jelly, propolis,
beeswax, bee venom and several medicinal
compounds, improves crop productivity through
pollination (Fig.5). It maintains the stability of
ecosystem and environmental quality, which in
turn, helps conservation of biodiversity.

Beekeeping has tremendous scope for
development of ancillary industries and its
untapped potential remains to be explored for
increasing opportunities for gainful employment
and income in rural areas.

Fig. 5: Bees pollinating mustard flowers

Beekeeping contributes greatly to the agricultural
economy of the country. Therefore, steps should
be taken towards the conservation of the bees by
controlling deforestation, taking up measures like
afforestation and social forestry, which can, in turn,
create proper habitats for honeybee populations.
Insecticide application, which is a regular practice
in farm and orchards crops, should be regulated
as a measure to conserve bees and protect
beekeeping. In certain cases the losses due to
killing of pollinators, is several times more than
the losses due to pest infestation. Such aspects
should be brought to the notice of the farmers.
They should be educated in integrated pest control
measures that ultimately help him realize better
and improved crops. Honey industry in the
country can well become a major foreign
exchange earner if international standards are met.

o
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Drink Safe Milk for Health

Milk is the best and most complete of all foods.
It is a fine blend of all the nutrients necessary for
growth and development of the young one and
maintenance of health for all age groups. It is a
good source of protein, fats, sugar and almost all
vitamins and minerals.

Mother’s Milk

Mother’s milk is complete
food for the babies and
contains all essential
elements for growth of the
child, besides, it 1is
hygienic. Mother’s milk
also protect the babies
from many infectious
diseases and responsible
for a strong emotional
bond between mother and children.

Milk Contents

Milk contains casein (lactalbumin) and
lactglobulin. Composition of milk proteins is ideal
for normal functioning and growth and
development of the baby. Human milk (1.1g/100g)
have about 1/3 of protein of cow’s (3.2g/100g) or
buffalo milk (4.3g/100g). Fat content of human
milk (3.49g) is about half of buffalo milk (6.5/
100g). Fat of milk have high content of linolenic
acid, an essential fatty acid along with it is good
source of Retinol (Vit. A) and Vitamin D. Sugar
in milk is lactose or milk sugar which is found no
where else in nature except of milk and it is less
sweet than cane sugar. Human milk have more

O Dr. J.L. Agarwal

sugar (7.4 g/100g) than animal milk (4.4 to 5.1 g/
100g). Milk also contains the most of the minerals
needed by body such as calcium, phosphate,
sodium, potassium, magnesium, cobalt, copper,
iodine etc. Milk is especially rich in calcium
but poor in Iron. Milk is also good source of vitamins
except vitamin C. Each 100g of buffalo’s milk
provides about 117 K cal, while cow’s milk and
mother’s milk provides 67 and 65 K cal. of energy.

Different forms of Milk Consumption

We consume milk in various forms, whole milk,
butter, curd, ghee, cheese, dried and condensed
milk, khoa, ice cream, sweets, milk beverages like
shakes etc. Skimmed milk is the milk from which
fat is removed along with fat soluble vitamin, but
it is good source of proteins and calcium. Toned
milk is the blend of natural milk (one part), water
(one part) and skimmed milk powder (1/8) part).
The mixture is stirred pasteurized and supplied
in polythene bags. Now a days, vegetable milk is
produced from soyabean or groundnut is also
available

Contamination of Milk-Diseases

Milk is an important source of infection and
carrier of different diseases. It is liable to be
contaminated by micro-organism at any point
during its journey from producer to consumer.
Milk and milk products may serve as vehicle for
many diseases. Source of infection or
contamination of milk may be due to diseased
dairy animals, milkman or contamination by
unclean utensils, polluted water, flies, dust etc.

O Dr. J.L. Agarwal, Prof. & Head, Physiology, Saraswati Institute of Medical Sciences, NH-24, Anwarpur, Pilkhuwa,
Hapur, Ghaziabad-245304. Res.: 3, Gyanlok, Mayur Vihar, Shastrinagar, Meerut-250004 (U.P.).

e-mail: drjlagrawall123@yahoo.co.in (M) 9760777197
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Milk of diseased animal can transmit diseases like
tuberculosis brucellosis, staphylococcal
entertoxin poisoning, salmonellosis, fever, cow
pox, foot and mouth disease, anthrax,
leptospirosis, tickborne encephalities etc. Some
time, the milk because of contamination during
milking, storage or distribution may transmit the
various diseases such as typhoid and paratyphoid
shigellosis, diptheria, tuberculosis, viral hepatitis
etc. Recently in Europe thousand of cows had
been killed because they were suffering from mad
cow disease which can be transmitted to human.

Adulteration of Milk

Beside the contamination, because of greed of
milk-man, the milk is subjected to adulteration
by adding water, usually contaminated unsafe
drinking water from ponds, well or taps. Milk-
man can extract the fat and mix in the starch.
Recently, many cases came to light where milk-
men were making synthetic milk by mixing
animal fat starch, urea, white ink. Milk products
are subject to adulteration by various means like
by adding starch or animal fats. Ghee is
adulterated by adding vanaspati or some unedible
oil or even mobile oil. Ice cream are adulterated
by adding cellulose, starch, non-permitted colour
starch, wheat flour can be added in khoa and
sweets may have non-edible colours and flavours.

Clean and Safe Milk

Before drinking milk, we must ensure that milk
and milk products are clean and safe for
consumption. Milk, which we are consuming
must be from clean, healthy animals and premises
where animals are housed and milked, should also
be clean and free from flies and insects. Milk
vessels must be sterilised and kept covered and
there must be safe clean water supply. Moreover,
milk handler must be free from communicable
diseases and before milking, must wash his hands
and arms. Where possible, milking machine can
be used.

Milk should be cooled immediately to below 100°
C after it is drawn to retard bacterial growth, To
test the wholesomeness of milk, methylene
reduction test can be done where in 10 ml milk, 1 ml
methylene blue is added at 37°C. The milk
which remains blue longest is considered to be of
best quality milk. If colour changes, it gives idea
about high microbial count and unsafe for use.

It is better to consume pasteurized milk. In
pasteurization, the milk is rapidly heated for some
time and then quickly cooled to 4-5°C.
Pasteurization kills nearly 90% of bacteria in milk
including more heat resistant tubercular and Q-
fever bacteria. Hygienically produced pasteurized
milk has a keeping quality of 8-12 Hrs. at 18°C.
Milk and milk products contain mainly saturated
fatty acids and substantial amount of mono-
unsaturated fattyacid and very small amount of
Polyunsaturated Fatty Acids (PUFA). One should
restrict the intake of dairy products especially
whole milk products to reduce weight and obese.

Milk is complete food for babies and adults also
need milk daily to prevent the deficiency of many
nutrients and each person must consume at least
200ml of safe clean milk per day. The obese,
hypertensive, diabetic, persons suffering from
coronary heart disease must drink skimmed milk
and products prepared from skimmed milk or low
fat milk but before consuming ensure that milk
is safe for use.

The growing children, ladies, who are pregnant,
breast feeding their babies, and after menopause,
must drink atleast half liter of milk preferably
skimmed milk daily to meet the demand of
essential nutrients especially calcium and protein.
Consumption of milk is important for vegetarians
as milk will take care of deficiency of any nutrient
like protein, vitamins, minerals in their diet.

Milk and milk products are most widely used food
supplement through out the world. Think what
will be the life without milk and milk products?
They can be contaminated, so before consuming
them ensure that they are safe.
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Nutrients of Milk each 100 gm.

Nutrients Buffalo | Cow | Goats | Human
Energy (calorics) 117 67 72 65
Water (%) 81 87 80.8 88
Minerals (g) 8 8 8 1
Fats (g) 6.5 4.1 4.5 34
Protein (g) 43 32 4.6 1.1
Lactose (g) 5.1 49 4.6 74
Calcium (mg.) 210 120 170 28
Iron (mg) 0.1 02 0.1 -
Vitamin C (mg) 1 2 1 3

Get Rid of Bad Breath

Bad breath is very common problem. People may
avoid persons having bad breath, even divorce
can occur. Many toothpastes, mouthwash are
available which claim to keep the mouth fresh
and good smelling. Bad breath is medically called
as HALITOSIS. It may be because of many
causes. Until and unless the cause is not removed,
these remedies are ineffective.

Causes of bad breath

® Many food, drinks such as onion, garlic
cheese, alcohol etc can cause temporary
unfavourable smell from mouth.

e Use of cigarette, tobacco, guthka, alcohol.

® Most common reason of bad breath are
diseases of teeth and gums .If teeth are not
cleaned properly, the bacteria feast on food
particles, entangled between the teeth
producing-smelling gases.

® Various diseases of mouth, gums, teeth also
causes bad breath.

® Tonsils, adenoid diseases, sinusitis can also
cause bad breath.

e Hyperacidity, gastric esophageal reflex
disease [GERD],esophageal diseases can
cause, the problem of bad breath.

® Many lung diseases cause bad breath.

® [In diabetics, if not controlled, can cause the
production of acetone, which causes fruity
smell, disagreeable to many.

e Liver and kidney diseases can cause bad breath.
e (Certain drugs can also lead to bad breath.
How to Get Rid of Bad Breath

Bad breath is social stigma and people must take
care to get rid of bad habit. In most of the people,
itis aresult of bad habits. By changing the habits,
one can get rid of bad breath.

® Drink plenty of water as deficiency of water
can lead to foul smell from the mouth.

® Mouth should be rinse vigorously, after every
meal. Even after snacks.

® Teeth must be brushed in proper way, at least
for three minutes in morning and before
retiring to bed. Better, it should be brushed
after every meal. Gums should be massaged.
Proper brushing and massage keep teeth and
gums healthy and prevent from bad breath.

® Tongue should be cleaned after meals by
tongue cleaner.

® Dental floss and stimulation, if done regularly,
cleanse the germs pockets harboring between
the teeth.

e After meals, they can be rinsed with antiseptic
mouth wash to keep mouth healthy.

® Do not consume tobacco, gutkha, cigarettes,
alcohol. They are harmful to the teeth, gums,
even they increase the risk of many serious
diseases and cancer.

e [f suffering from tonsillitis, adenoid
inflammation, sinusitis, these should be
treated properly.

® (Qastric acidity, GERD, are common causes
of bad breath. If one is suffering from these
or other diseases, these should be properly and
adequately treated.

Bad breath is a result of neglect of mouth hygiene

and may be responsible for embarrassment. Spare

few minutes for mouth and teeth care to get rid

of bad breath and resulting embarrassment. 0
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Share the Initiatives to Reduce Carbon Footprints
and Global Warming

Pollution Warm up the World

Global warming is the top most issue of the globe
and all nations are grappling to reach at consensus
to adopt the future strategies to counter the same.
The main greenhouse gas (GHG) is carbon
dioxide. The others include methane, nitrous
oxide and halocarbons. The concentration of
these gases in the atmosphere was more or less
constant before the industrial revolution but since
then, the concentration of these gases in the
atmosphere has increased sharply. The pre-
industrial concentration of carbon dioxide was
280 ppm (parts per million) and this has now risen
to 385 ppm as of the beginning of this millennium.
Analyses of air contained in ice from the Antarctic
ice cap show that there is far more CO, in the air
today than at any time in the last 650,000
years. The most recent assessment report from the
Inter-governmental Panel on Climate Change
(IPCC) says that the earth’s average temperature
has risen by 0.74 degrees during the period from
1906 to 2005, and that the average temperature
will continue to rise. United States is the largest
emitter of greenhouse gases with emission level
of 7.07 billion tonnes but per capita emissions
amount to nearly 20 tonnes. Though India is fifth
largest GHGs emitters in the world, the per capita
emission is still 1 tonne. On the contrary, per
capita emissions from Russia are at 12 tonnes,
Japan and South Korea at around 10 tonnes,
Europe is at around 8 tonnes and China around 4
tonnes.

We need global efforts to address the issue of
climate change. Efforts are needed among

O Dr. Harender Raj Gautam

different nations
at global level and
at the level of
individual nations
in policy
decisions in use of
energy and other
technologies to reduce the further damage. Global
efforts can be negated by the indifferent attitude
of the individual concerned. Thus, every
individual should be aware of his actions in the
Jorm of carbon footprints he is leaving daily with
his lifestyle and living. Careful dietary choices
can make a big difference to your greenhouse gas
emissions. Eating locally produced agricultural
produce or organic produce are greenhouse
friendly options. It may be surprising to learn to
many that our diets account for up to twice as
many greenhouse emissions as driving. One
recent study suggested that the average annual
carbon food-print of a family in United States is
8.1 tonnes of “equivalent CO, emissions”. Carbon
dioxide equivalent is a measure that incorporates
any other greenhouse gases produced alongside
the carbon dioxide. This emission is almost twice
the 4.4 tonnes of CO, equivalent emitted by
driving 19,000 km mileage of a vehicle- a typical
year’s mileage in the US.

Carbon Footprints of Our Food

In the United Kingdom, some supermarkets have
already begun pilot programmes to label foods
with their carbon footprint. One potato crisp
producer is now labelling the packing with their
carbon equivalent footprint. The makers of potato

O Dr. Harender Raj Gautam, Scientist, Department of Mycology and Plant Pathology, Dr. Y. S. Parmar University
of Horticulture and Forestry, Nauni, Solan-173230, Himachal Pradesh.
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crisp calculated that each 34.5 gram packet that
leaves the factory accounts for 75 grams of carbon
equivalent. In UK, a London based campaign
group- Carbon Trust is working on a standardised
system that companies can follow to work out
the carbon equivalent footprint of any product.
But, it is not very simple to calculate the carbon
food-print of what we daily eat. For calculating
carbon equivalent footprint of the food articles
we consume, one has to analyse every joule of
energy used, from farm to fork, to measure its
greenhouse gas contribution. Methane remains in
the atmosphere for 9 to 15 years and traps heat
21 times as effectively as carbon dioxide. Fertilizers
and manure release nitrous oxide, which is 296 times
as good as carbon dioxide at tapping heat and
remains in the atmosphere for 114 years on an
average. A food’s emissions total also depends heavily
on where it grew and how it was transformed from
raw ingredients into your dinner. This includes gas
generated by tilling the land, sowing the crops, making
fertilizers and pesticides, harvesting the food and
shipping it to processing plants, as well as electricity
for cleaning, processing and packing your food, and
then transporting it to your store.

An individual can contribute towards reducing
climate change by shrinking his own carbon
Jootprint. The average annual carbon footprint
of an Indian is only 1.2 tonnes in comparison to a
person living in industrialized nations with carbon
footprints of 11 tonnes. However, in urban India,
the carbon footprint is comparable to
industrialized nations. Such a high level of carbon
footprints is comparable to the worldwide average
of four tonnes. The efforts in the urban India
should be to adopt a lifestyle which results in
reducing the carbon footprint of an urbanite.

Vegetarian Foods Have Less Carbon
Footprints

Until recently, there had been no wide scale efforts
to calculate carbon dioxide equivalent for foods

in the US. In
Europe, however,
there are fledgling
programmes that
have calculated
carbon dioxide
equivalent
emissions  for
some foods and the figures are almost comparable
to other countries. When it comes to foods with
the highest potential for global warming, red meat
products are among the worst. Livestock accounts
for 18 per cent of man-made greenhouse
emissions, 9 per cent of all carbon dioxide, 35 to
40 per cent of methane and 65 per cent of nitrous
oxide, mainly through application of chemical
fertilizers. Ruminants such as cattle, goats, and
sheep not only breathe out carbon dioxide like
us, but they also produce methane. The cause is
lignin, a component of the cell wall in grass that
can only be digested with the help of bacteria in
the animal gut and the unfortunate by-product of
this is methane. In our food, the most emissions
intensive foods are red meat and dairy products.
The Food and Agriculture Organization (FAO)
has estimated that meat production accounts for
nearly a fifth of global greenhouse gas emissions.
These are generated during the production of
animal feeds. Ruminants, particularly cows, emit
methane which is 23 times more effective as a
global warming agent than carbon dioxide. Simply
changing an animal’s feed can have a huge impact on
its carbon dioxide equivalent footprint. Researchers
found that grass-fed cows actually produce more
methane than the grain-fed ones. In comparison to
grass-fed cows, higher- quality feed like corn build a
more productive cow that yields more meat and milk
and produces less methane. In general, red meat
emits 2.5 times as much greenhouse gas as chicken
or fish, since rearing cows and livestock requires a
lot of energy. It takes 2.3 kg of grain to make every
kg of chicken meat, 5.9 kg of grain for one kg of
pork and 13 kg of grain plus 30 kg of forage for one
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kg of beef. Producing animal meat is incredibly
inefficient as only 5 to 25 per cent of the nutrients
are converted into meat. Worse still, they produce
methane and their manure releases nitrous oxide.
It matters because meat and dairy products make
up a third of humanity’s protein intake. In 2000,
global meat consumption was 230 million tonnes
per year; by 2050 it is expected to reach 465
million tonnes. One sure way of reducing our
carbon dioxide equivalent footprint is to go
vegetarian. If the people, who are consuming non-
vegetarian diets, shift just one day a week to
vegetarian diets like vegetables, it will lower the
emissions by 252 kg and 400 kg of carbon dioxide
equivalent per year. Wild and farmed seafood also
add to greenhouse gas emissions. Fishing fleets
in the ocean are completely dependent on fossil
fuels. They account for 1.2 per cent of global oil
consumption and emit more than 130 tonnes of
carbon dioxide into the atmosphere. Farmed
shrimp also add largely to carbon dioxide. This
industry has destroyed more than 30 per cent of
the world’s coastal mangroves. Mangroves are
carbon sinks. When they are drained and cleared,
they release both carbon dioxide and methane.

Organic Foods are Environment-
friendly

Organic foods are more environment-friendly as
they cause lower carbon dioxide emissions.
Researchers have compared the greenhouse gas
emissions of organic and conventionally grown
corn, wheat, soybean and canola. Organically
grown crops were found to have much smaller
carbon footprint, consuming only 39 per cent of
the energy and producing only 77 per cent of the
greenhouse gases of their non-organic
counterparts. The lower energy requirement and
greenhouse gases are due to eliminating nitrogen
fertilizers from the cultivation process. Fertilizers
accounts for roughly 1 per cent of the world’s
total energy consumption. Buying locally grown

food also reduces the amount of fuel spent moving
it from the farm to your dinner table.
Transportation accounts for only 11 per cent of
food’s total greenhouse emissions. Thus, plant-
based diets are safe in comparison to non-
vegetarian diets which derive a large fraction of
their calories from animals. Qur planet’s health
would be better if we can keep meat away from
our dining tables.

Change Lifestyle to Reduce Carbon
Footprints

In primary emissions, a household with two
persons consuming 500 units of electricity, two
litres of heating oil and one cylinder of LPG per
month will have a carbon footprint of about 6.3
tonnes. That means a carbon footprint of 3.15
tonnes per person on account of living in the house
alone. Driving about 20,000 km in a car in a year
will add another 3.9 tonnes to the carbon footprint.
Moderate travel in bus, rail and taxi in a year will
add another 0.93 tonnes of carbon footprint
raising the total to almost 9 tonnes. In secondary
emissions, an average Indian who consumes some
organic food, a mix of seasonal and off-season food,
regularly shop for clothes, uses packed items
and occasionally goes to movies and restaurants
will have a carbon footprint of 5 tonnes. Thus,
the total carbon footprint of an urbanite comes
to around 14 tonnes which is more than a person
living in an industrialized nation.

It may be presumed that the data of carbon
footprints associated with our way of living will
certainly awaken us to our future actions, our
living and lifestyle. Individual efforts can make a
lot of difference to reduce the per capita carbon
Jootprints thus reducing global warming and
climate change. Individual efforts can change the
opinion of a nation and the global opinion thus making
this globe green than warm. 0
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Importance of Education

Backdrop

The history of education in India is very rich and
interesting. Ancient India had the tradition of
‘Gurukuls’. Under this system, students had to
live at the ‘Ashram’ (abode) of the teacher and
get education. This form of education was known
as ‘Guru-Shishya Paramapara’. The Gurukul was
the place where the students resided together as
equals, irrespective of their social standing. The
students learnt from the guru and also helped the
guru in his day-to-day life, including the carrying
out of mundane chores such as washing clothes,
cooking, etc. On completion of a shishya’s
(student's) study, the student offered a “guru
dakshina,” since a guru did not take fees. A guru
dakshina was the final offering from a student to
the guru before leaving the ashram.

In very early stages of civilisation, education was
imparted orally. Parents, elders, and priests taught
children the skills and roles they would need as
adults. These lessons eventually formed the moral
codes that governed their behaviour. Before the
invention of writing, story telling was the most
popular means of passing on the culture and
history from one generation to the next.

But after development of alphabets, it took the
form of written words. Palm leaves and barks of
trees were used for writing and providing
education and this, in turn, helped spread the
written literature. Temples and community centres
often took the role of schools.

Nalanda was one of the earliest universities giving
degrees to its graduates and providing facilities
for post graduate studies. Education was
widespread in the 18™ century and schools had
been set up in most regions of the country.

O A K Khanna

The history of education in India has evolved
from ancient times to Mughal period, from
British period to the post-independence era.
Many Commissions and Committees, plans
and policies have led to the development of
modern day education.

Before the advent of British in India, the education
system was managed by private institutions and
individuals. With introduction of the Wood’s
Dispatch of 1854 known as Magna Carta of Indian
Education, the whole scenario changed. The
present educational system of India is an
implantation of British rulers. The concept of
government-aided schools was started by the
British government who started giving funds to
indigenous schools in need of help.

Today, we have not only full time Private,
Government, Government-aided schools and
colleges both residential and day centres but also
a large number of open schools and colleges
providing education through distance mode in
various parts of the country. However, it is a sad
fact that in spite of best opportunities being made

3 Shri A.K. Khanna, Dy. Director (Retd.), 125, Madhuban, New Delhi-110092
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available through the schemes like the Sarva Shiksha
Abhiyan (SSA) and the Rashtriya Madhyamik
Shiksha Abhiyan (RMSA) in the country for
education, a large percentage of children do not go
to schools for various reasons.

Education for All (EFA)

The Right to Education (RTE) Act 2009, which
aims to provide free and compulsory education
to all children in the 6-14 age group has been
implemented from IF' April 2010. Currently 8.1
million eligible students in this age group are
out of school and the RTE Act aims to take
them back to the class rooms.

Literacy scenario in the country

Similar is the case with the position of literacy in
the country. The table given below shows that
inspite of best efforts being made by the National
Literacy Mission, 35.16% of the population was
non-literate as per the census of 2001.

Literacy Rates 1951-2001

Year Persons Males Females
Literacy rates — 5+ age group

1951 18.33 27.16 8.86

1961 28.30 4040 15.35

1971 3445 4596 2197

1981 4143 5346 2847
Literacy rates — 7+ age group

1981 43.57 56.38 29.76

1991 5221 64.13 39.29

2001 64.84 75.26 53.67

Note: The 1981 rates exclude Assam where the census could
not be conducted

The 1991 census literacy rates exclude Jammu & Kashmir
where the census could not be conducted.

Source: Census of India — 2001 (Series) Primary Census
Abstract — Total Population Table A-5.

(Literacy Facts at a Glance, NLM — 2005)

Causes for low literacy and remedy

Let us see what these reasons are and what can
be done about these:

Very often when the parents are uneducated, they
feel that if they could lead a good life without
education why can not their children do the same.

In such cases, parents have to understand that the
society has changed a lot in the last few decades.
Today, there is much more competition at every
stage. Even before a child is admitted in a school,
he/she has to know at least the alphabets and
numbers which can be taught only by the parents
who are themselves educated.

Some others feel that getting a few certificates,
diplomas or degrees is not going to be of any use
as they want their children to learn the skills
needed for running their traditional trades like
carpentry, black smithy, cycle repairing, etc.,
which can be best imparted at home. This is the
age of science and technology and the
globalization of the world.

This attitude shows a lack of understanding of
the importance of education on the part of parents
and guardians. Education does not mean getting
certificates, diplomas and degrees only. Education
means realising ones own potential and deriving
maximum benefit from ones own capabilities.
Education makes us more aware of our own rights
and responsibilities; it also helps us to develop
life skills like:
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Decision making, good communication,
interpersonal relationship skills, empathy,
assertion, problem solving, art of negotiating
etc.

Such skills are useful in many ways:

® Taking important decisions for our own and our
family’s benefit.

® Help us to resist peer pressure.

e Realise the importance of good nutrition and
hygiene for oneself and one’s family.

® Interact better with other members of society.
e Notallow ourselves to be bullied by others.
® Realise the importance of empathy in life.

® Find effective solutions to everyday problems of
life.

We can take an example: There may be two cycle
repairers in one place, but one of them may be
more popular than the other in spite of both of
them being equally competent in their trade. The
one who is more successful may have had better
education which has developed his life skills like
effective communication, empathy, decision
making, and negotiating skills better than that of
the other. Because of this, he is able to win over
his customers through polite talk, convincing
them that the repairs he suggests are necessary
and the work he does is of quality.

Today, to expand even our traditional trades, we
need money for which we have to deal with banks,
with other financial institutions and at times even
with money lenders to manage our finances. To
deal with such situations without getting
exploited, basic knowledge of facts and figures
is important which can be got through good
education only.

Parents are often reluctant to let their children go
to school because of financial constraints or
because they need extra hands to work in the fields

or help them in factories or perform household chores
or sometimes to look after siblings and ailing elders
in the family.

National Institute of Open Schooling
(NIOS)

The parents have to understand that the children
can perform these duties simultaneously with their
studies. Today there are options like the National
Institute of Open Schooling (NIOS) where
children do not have to attend classes regularly.
They can get the study material from the NIOS
and study at home and then pass the examination
for which they will even get a proper certificate
which is equivalent to the certificates of other
Boards of school education like CBSE. The fee
is nominal which most people can easily afford.
For joining NIOS, one may visit the site
www.nios.ac.in or use toll free number.

In some cases, children who may be doing well
in sports or may be getting some junior level jobs
at early stages of education may not like to
continue studies as they feel that higher studies
would be of no particular use to them. Some of
them feel that when they have to carry on with
the family trades/business what is use of education
when they can learn the tricks of the trades from
their elders.

Such children need to be made to understand that
for becoming a successful sportsperson one needs
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to be well educated. To learn about the intricacies
of the game, one has to study books, look up
internet, deal with other people, and understand
the conditions imposed by a contract which he/
she may be signing with concerned agency.

If one has got a job with minimum qualification
and does not study further he/she will not be able
to rise in his/her career and remain where he/she
started. After sometime, others may get
promotions and rise in their career; and the one
who stopped studying would become junior to
them.

Those wishing to continue with family business
have to understand that technology and trade
practices are changing very fast in today’s world.
In order to keep pace with all these, one has to
acquire knowledge and skills. Hence, continuing
education and lifelong education have become
essential to keep pace with advancing world of
today.

Girls’ Education

Girls’ education is most neglected in our country
despite various governmental and non-
governmental efforts in this direction.

It deserves to be noted that often parents’
objections to their daughters’ going to school are
not only because of a belief that girls should not
be educated, but also because of fears for their
safety, financial constraint and other girls in the
neighbourhood not going to school.

The table given below shows the status of female
literacy in India since 1951. It shows that only
53.67% females were literate in the country in
2001 while the percentage of literate males was
75.26%.

Status of Female Literacy

Male-Female Differential during 1951-2001

Year Literacy rates
Total Males | Females | Differential

1991 1833 27.16 8.86 1830
1961 28.30 4040 1535 25.05
1971 34.45 4595 2197 23.98
1981 4357 56.38 29.76 26.62
1991 5221 64.13 36.29 24.84
2001 64.84 75.26 53.67 21.59

The literacy rate in the country increased from
18.33% in 1951 to 64.84% as per 2001 census.
The female literacy rate also increased from
8.86% in 1951 to 53.67% in 2001. The female
literacy rate during the period 1991-2001
increased by 14.38% whereas male literacy rate
rose by 11.13%. Thus, the female literacy rate
actually increased by 3.25% more as compared
to the male literacy rate.

Source: Literacy Facts at a Glance — National Literacy
Mission- 2005

A lead in this direction should be taken by the
Village Education Committee (VEC), village
Pradhan or some elders of the community to
convince, inspire and motivate the parents to send
their daughters to the school and take advantages
of educational programmes being offered by the
Governments of India, State Governments and
NGOs to support the education of girls in the
country. Apparently, a large number of parents
are not aware that in India, girls’ education at
school level is free. In addition, many states even
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provide incentives such as free uniform, free
books, mid-day-meal and other incentives like
Bicycle etc. This aspect needs more publicity by
village elders. The National Institute of Open
Schooling (NIOS) is another good option in such
cases.

Parents often feel that all that a girl has to do after
marriage is to look after the kitchen and bring up
children. So, she should learn household work
and not bother about studies

This is because of the lack of understanding of
the importance of education in a girl’s life. It
should be understood that education will equip
the girl to bring up her children better, tackle small
emergencies at home and save and manage
money. In times of need, she can even earn some
money and support the family. With the
knowledge of nutritional value of various foods,
she will be able to provide proper nutrition to her
family and kids.

An educated mother can interact with the teachers
of her kids and ensure good education to them.
She can solve many problems that her children
face in the school or neighbourhood. It is said
that if you are educating a girl, you are educating
the whole family.

An educated daughter-in-law is able to interact
better with her in-laws and others and create
harmony in the family.

Conclusion

Those children who are not able or do not want
to join schools or want to stop studies in between
need to be counselled, ideally by expert career
counsellors or in the absence of such facility, at
least by the elders or village pradhans. Such
counselling needs to be aimed at convincing the
children about the benefits of education rather
than condemning/scolding them all the time. The
recent initiatives taken by the Government of
India by lanuching the Sarva Shiksha Abhiyan,
enacting Right to Education Act 2009, making
provision of free and compulsory education in the
age group of 6-14 years as the fundamental right,
launching of the Rashtriya Madhyamik Shiksha
Abhiyan (RMSA) and the Saakshar Bharat
movement for literacy are very bold initiatives
for creation of a dynamic, inclusive, knowledge
based learning society, capable of making the
nation as a developed nation.

)

"Asato ma sacfgumaya
Tamso ma jyotirgamya
Mrityar ma amritam gamaya"

(Lead us from the unreal to real. Lead from darkness into light. Lead from death

unto immortality)
Source: Journal of Value Education vol. 2, No. 2, July 2002 NCERT Page 11
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E-Learning: New Mantra for Distance Education

Introduction

The correspondence courses were the first
Distance Learning courses but with the advent of
Internet in the eighties, E-learning became new
mantra for delivering educational courses over
really long distances. The Internet opened new
possibilities and now any type of learning content,
be it for school, graduate or masters level, training
of employees, research activity or any other type
of academic offering is called E-learning. E-leaning
has already established its credentials and
its popularity can be gauged from the fact that
delivery is not restricted to just plain text but has
crossed boundaries to video creating virtual class
rooms via video conferencing. The introduction
of a variety of technologies has made it possible
to convert it from impersonal to highly interactive
medium of pedagogy.

Today, students feel that school is not challenging
or interactive enough. It has been said that there
are two reasons why we learn; some learning is
essentially forced on us while the other is what
we sit back and enjoy. E-Learning has brought
back the joy in learning through its innovative
and interactive content and delivery.

Need for E-learning

In the olden days, corporate value and value
creation were defined principally through material
and financial assets. Nowadays, a premium is put
on intellectual capital. To retain their competitive
edge, organizations have started to investigate

O Dr. R. Sivakumar

which training techniques and delivery methods
enhance motivation, performance, collaboration,
innovation, and a commitment to life-long
learning.

The life of knowledge and human skills, today,
is shorter than ever. There is mounting
pressure to remain up-to-date with ones
education and training throughout a career.
In the age of globalization and technological
revolution, four-year degrees are just the start
of a forty-year continuing education. Life-long
learning is quickly becoming an imperative in
today’s world.

Types of E-learning

There are fundamentally two types of E-learning:
synchronous training and asynchronous training.

Synchronous

Synchronous, means “at the same time,” involves
interaction of participants with an instructor via
the Web in real time.

Asynchronous

Asynchronous, which means “not at the same
time,” allows the participant to complete the Web-
Based Training (WBT) at his own pace, without
live interaction with the instructor. A new form
of learning known as blended learning is
emerging. As the name suggests, it is an
amalgamation of synchronous and asynchronous
learning methods.

O Dr. R. Sivakumar, Lecturer, Department of Education, Annamalai University, Chidambaram-608002, Cuddalore
(DT), Tamil Nadu. (M) 09443302404, E-mail: rsk_edutech@yahoo.in
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Asynchronous Methods
Embedded learning

Embedded learning is information that is accessible
on a self-help basis. It can be delivered to the place
of work, or to mobile learners. Electronic
Performance Support System (EPSS) is a type of
embedded learning. The advantage is that embedded
learning offers learners the information whenever they
need it.

Courses

The clear advantage of a self-paced course is
convenience. Participants can get the training they
need at any time. This can include just-in-time
training where a participant gets exactly the
training he or she needs to perform a task.

Discussion groups

A discussion group is a gathering of conversations
that occur over time. They are also called message
boards, bulletin boards and discussion forums.
Discussion groups can be used to support a group
of participants taking the same class or can be
used to support participants performing related
tasks. A discussion group is a very competent way
to supply expert answers to a large group of
people. A single answer to a common question
can help many.

Synchronous Methods

Virtual classroom

Virtual classroom
duplicates the
features of a real
classroom online.
Participants interact
with each other and
instructors online, instant messaging, chat, audio and
video conferencing etc. form part of it.

Blended Method

Most institutions prefer to use a mix of both
synchronous and asynchronous E-learning
methods according to their requirement.

E-learning in the Future

New varieties of E-Learning have emerged with
the help and push from emerging technologies.
Besides distance learning, now, there is
distributed learning. This term describes the
educational experiences of individuals and groups
that are distributed over geographies and cultures
using variety of media delivery methods. This has
moved education beyond the classroom to more
interactive information by joining learning and
experience together.

This is developing into learning communities with
their own focus on various branches, cultures and
sub-cultures. It is a mind boggling explosion of
information that is now available with lot of
imagination and little effort. With collaborative
tools, E-learning is moving into virtual classes
and virtual communities where the old methods
of practice and test have melted into new
interactive teaching-learning methodologies.

Tuition on line has taken a new meaning where a
varied help is now available both free and paid
for on demand on any subject instantly. This has
relieved pressure both on the teacher and the
students.

Future learning is now focusing on learning
beyond the classroom and curriculum. Institutions/
Companies need to upgrade the knowledge and
skills of their employees by offering re-training
programmes. These are both costly and time
consuming. By designing these programmes and
content via E-learning methods, both time and
money are saved. The innovative method is also
self promoting as it increases the curiosity level
of individuals for self promotion and career
enhancements.
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In the technical field, too, doctors and other
professionals are getting a fair chance for keeping
themselves abreast of the developments and
discoveries and even participation in these activities
through interactive delivery processes.

Uses of Blog in E-Learning

Blogging is a personalized, community-linked,
social, interactive, innovation built on the
distinctive attributes of the Internet. The blogging
format includes archives, links, time stamps,
chronological listing of thoughts and links.

Blogs are playing a big role in the E-learning
environment these days. Instructors as well as
learners are using blogs to exchange, communicate
and assist in learning. Blogs are increasingly being
used by researchers, teachers, and students.

Blogging for Instructors

® [Instructors use blogs to post class times and
rules, assignment notifications, suggested
readings, and exercises and instructional tips
for students.

® Blogs are used to pass along links and
comments about subjects and course
announcements and readings.

® Blogs are used to organize in-class
discussions and for organizing class seminars.

® [Instructors are using blogs to provide
summaries of readings and lectures.

® Instructors use blogs for networking and
personal knowledge sharing and knowledge
management.

® Blogging also offers speed and the
opportunity to interact with diverse viewers
both faculty and students globally.

Blogging for Learners

® Blogs are an inventive way for learners to
engage in reflective writing on classroom
topics.

® Blogs provide information dissemination, and
provide learners with the opportunity to
present his or her thoughts and opinions.

® Blogs provide individual feedback to the
learners from instructors.

® Blogs are great for discussing ideas,
experiences or opinions and allow learners to
discuss publicly what they are studying with
other students and experts globally.

® Blogging is helping learners to think and write
more critically, learners tend to research and
study harder when blogs are used.

Conclusion

E-learning has created a new dimension in
education, both within and beyond the curriculum
and is still looking at further opportunities of
becoming more useful via new emerging
technologies. We are really on the threshold of
new opportunities and this is just the beginning
of a new horizon of education. There are millions
of blogs on the web, hosted both by instructors a
nd learners alike, they present an opportunity for
anyone and everyone to join in the E-learning
revolution which is being increased blog by blog.
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Ecological Security through Efficient Weed
Management

Ecology is a study of mutual relationship between
organisms and their environment and it is
influenced by many component of which, herbs
are considered a major part. All the herbs are
desired on the planet earth for ecological balance.
But we cannot allow them to grow indiscriminately
all over the land and water bodies. More than
3,00,000 species of plants are known in the world
and about 3000 of them are of economic value to
man. Several plants are unwanted because either
these are responsible for many a human and
animal health hazard or they hamper the activities
of man in some other ways. These are called as
weeds i.e. the plants growing in places and at
times when we wanted either some other plants
to grow or no plants to grow at all. While all weeds
are unwanted plants, all unwanted plants may not
be weeds. Self-sown crop plants like sorghum and
pearlmillet, growing in patches in some other
crops like maize and cotton, are considered as
weeds. Weeds are the oldest pollutants of our
environment and need to be controlled in time.

Weed Menace

1. Reduction in crop yields from 12 to 72%. It
is a great threat to food security.

2. Weeds, deplete substantial quantity of
nutrients (13-22 kg N, 3 kg P,O, and 12 kg
K,O/ha) and degrade soil fertility.

3. Weeds affect microbial count and their
activities in the soil, for example, certain

O Dr. K.K. Yadav

weeds secrete toxins, which inhibit growth
of soil microbes as well as crops.

Farm operations like application of fertilizers,
insecticides, irrigation and harvesting become
combersome in a weedy field. For example,
Canada thistle (Cirsium arvense) and
cocklebur (Xanthium strumarium) make field
operations difficult due to their spiny and
thorny vegetation. Carrot grass (Parthenium
hysterophorus) and cowage (Mucuna
pruriens) cause itching to labour during field
operations.

In warehouses, the continuous respiration of
weed seeds and weed fragments cause grain
to heat and rot.

Weed deteriorates crop quality, for example,
presence of loranthus (Dendrophthol falcata)
impairs quality of tea. Dry weed fragments
adhered to cotton lint hinder its spinning
process. Weed cause severe moisture stress
and force the food grains to shrive. Vegetables
and fruits are discoloured and deshaped in the
presence of weeds.

Certain weeds cause sickness in farm animals
while others may prove fatal, for example,
leaves of lantana (Lantana camera) induce
acute photosensitivity and jaundice in
animals. Carrot grass causes contact
dermatitis in animals. Johnsongrass (Sorghum
halepense) at its tillering stage and Xanthium

O Dr. K.K. Yadav, Department of Soil and water Engineering, College of Technology and Engineering, MPUAT,

Udaipur, Rajasthan -313 001
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pungens at its cotyledon stage are poisonous
to animals. Corn cockle (Agrostemma
githago) seeds have been found poisonous to
horses, cattle and poultry. Weeds like
Chenopodium, Amaranthus, Cirsium develop
nitrate levels high (1000 ppm or more) under
drought conditions and cause asphysia in
animals.

8. Human health hazards, for example, pollens of
Ambrosia artemissifolia and Franseria sp.
cause hay fever and asthma, carrot grass and
sneezeweed (Helenisum sp.) cause dermal
allergies in humans. Aquatic weeds viz. water
lettuce (Pistia lancedata), solvinia (Salivinia
auriculata) and alligator weed (Alternanthera
sp.) provide shelter to alternate hosts and
vector of malaria, dengue fever, yellow fever
etc. Wheat flour contaminated with the seeds
of corncockle (Agrostemma githago) cause
problem in gastric tract of the consumer.
Seeds of mexican poppy (Argemone
maxicana) cause blindness and even death in
humans. Milk from animals feeding upon this
weed can cause glaucoma in humans.

9. Aquatic weeds make their appearance
repulsive and decline recreational values.
They hinder boating and fishing and cause
drinking water unfit for use. Weeds growing
on industrial sites and air fields are potential
source of fire hazards. There is a need to
manage the weeds in our forest to allow
natural regeneration of desired forest species
and increase the productivity of existing trees.

Weed Management

Weed management is a system approach where
whole land use planning is done in advance to
minimize invasion of weeds in aggressive forms
and give crop plants a strongly, competitive
advantage over the weeds. It is different from

es

weed control that aims at only putting down the
weeds already present by either physical or
chemical means. The best method of weed
management is integrated weed management
approach that includes all the available resources
and techniques to control weeds. Following are
the important techniques involved in integrated
weed management approach:

1. Soil solarization: This technique involves
covering of soil with transparent polyethylene
film during the hottest part of summer months
(April or June). This raises the surface soil
temperature upto 10-12°C. This results in the
desiccation of weed seeds.

2. Deep ploughing: This practice brings the
weed seeds, roots, rhizomes and tubers on
surface from deeper layer like Bermuda grass,
nut sedge etc. and then these are destroyed
either by birds or through desiccation.
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3.

State seed bed: This includes destruction of 1
to 2 flushes of weeds before planting of any crop.
Soil is moistened that results in germination of
weed seeds. This flush of weeds may be
destroyed either with a contact herbicide like
paraquat or by shallow non inverting type of
tillage implement like spiketooth harrow,
springtooth harrow etc.

Crop Rotation: It is a system of growing
different kind of crops in recurrent succession
on the same land. Certain typical weeds
appears with each crop, for example, dodder
with lucerne, wild oat with small grain crops,
Phalaris minor with wheat (mainly in rice-
wheat cropping systems) etc.

These weeds increase in proportion rapidly if
their favourable crop is grown continuously.
This occurrence of weed flora can be reduced
by changing the crop.

Proper planting time: In every agroclimate,
there is a peak period of germination of
seasonal weeds that coincide with several
crops. Crops can be made to escape early
weed crop competition by planting them
either a little earlier or late than normal
planting time. Availability of photo insensitive
variety may also help to overcome this
problem. For example, sowing of maize or
cotton 15 days before onset of monsoon in a
weed free environment reduce the crop weed
competition during later periods. Similarly
late sowing of wheat reduce competition for
common farm weeds.

Optimum Crop Stand: Early and uniform
germination of crop seeds and their
development into vigorous crop seedlings
leave less space for the weeds to grow among
the crop plants. In thin crop stands, weeds may
not be controlled even by the use of
herbicides.

7. Mulching: Most cultivated areas, today,

harbour untold numbers of weed seeds. There
are also weed seeds carried around by wind,
animals and people. Soil borne seeds are lying
dormant and waiting for the right conditions
to sprout. Simply pulling or killing growing
weeds will not erase the weed problem: more
seeds will sprout almost as soon as the soil is
exposed to moisture and light. Therefore, the
next step in mulching is to put down an
organic weed barrier. This barrier prevents
the germination and eventual emergence of
weeds through your mulch.

Biological weed control: The biological
weed control involves the use of living
organisms such as insects, herbivorous fish,
other animals and disease causing organisms
and competitive plants to limit their
infestation. Example, Zygograma bicolorata,
an insect bio-agent can be used to control
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congress grass (Parthenium hysterophorus). harmful residue in the soil.

S ful bio-agent should be:
HecessTu DIo-Agent Showie be ° Soil-borne herbicides are applied to the

soil and are taken up by the roots of the
target plant.

(i  Hostspecific

@)  Adjustable to the new environment

° Pre-emergent herbicides are applied to the
soil and prevent germination or early
growth of weed seeds.

@1) Rapid destroyer of the target weed
@iv)  Easy tomultiply

(v)  Effective on weeds in question.

9. Use of herbicides: Weed control can also be
achieved by the use of herbicides. Selective
herbicides kill certain targets while leaving
the desired crop relatively unharmed. Some
of these act by interfering with the growth of
the weed and are often based on plant
hormones. Herbicides are generally classified
as follows:

Contact herbicides destroy only that plant
tissue in contact with the chemical spray.
Generally, these are the fastest acting
herbicides. They are ineffective on
perennial plants that are able to re-grow
from roots or tubers.

Systemic herbicides are foliar-applied and
are translocated through the plant and
destroy a greater amount of the plant
tissue. Modern herbicides such as
glyphosate are designed to leave no

In agriculture, large scale and systematic weeding is
usually required, often by machines, such as liquid
herbicide sprayers, or even by helicopter (such as in
the USA), to eliminate the massive amount of weeds
present on farming lands.

Weeds pose major threat to the ecological
components such as soil, water and air. The
control of weeds by herbicides causes the
deleterious effect on soil microflora, flora and
fauna in the water and also quality of pond water
and ground water. There are several methods to
control weeds eco-friendly like cultural, physical,
biological and biotechnological weed control
methods, which are efficient in maintaining
ecological security. But use of any one method
may not be effective in controlling all the weed
flora in all the situations, hence, the integrated
weed management approach would be effective
in weed control as well as maintaining human
livelihood security and ecological balance.

a

in self-indulgence."

NON-VIOLENCE

"Our culture is rooted in the principle of non-violence, for we
attach the greatest importance to the principle of ahimsa. Another
name or form of ahimsa is sacrifice, just as another name or form
of violence is self-aggrandisement which often finds expressions

— Dr. Rajendra Prasad, in Indian Unity: A Symposium.
New Delhi: Publication Division, 1891, p. 128
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Beyond the Barrier

Abstract

Most of the school students have an aversion in
geometry. But this branch of mathematics has
immense treasure in its storehouse. In this article
some interesting geometrical results, which are
directly related to the topics included in the
secondary level curriculum, have been proved to
provide some thought provocative ideas for
students.

Introduction

The Secondary level curriculum of mathematics
includes four concurrency theorems, viz.
concurrency of (i) the perpendicular bisectors of
the sides of a triangle, (i) the bisectors of the
angles of a triangle, (iii) the altitudes of a triangle
and (iv) the medians of a triangle. Apart from
learning the proofs, by studying those theorems
students can get some preliminary ideas (mainly
definitions) about circum-centre, in-centre,
orthocenter, centroid etc. But in the present set
up of the curriculum, there is little scope for
learning the inter-relationship between them.
Those relations are not only very interesting, but
also give a broader view and insight about them.
In this pedagogical article, going slightly beyond
the barrier of traditional syllabus those relations
have been explored to provide some thought
provocative ideas for interested students. Let us
start with a definition.

Definition

The triangle formed by joining the foot of the
perpendiculars drawn from the vertices of a

0O Utpal Mukhopadhyay

triangle on the opposite sides is known as the
pedal triangle of the original triangle. In Fig. 1,
ADEF is the pedal triangle of AABC.

Theorem 1

The perpendiculars drawn from the vertices of
an acute angled triangle on the opposite sides
bisect the angles of its pedal triangle.

A

B D ~c
Fig. 1

Suppose ABC is an acute angled triangle, O is its
orthocenter and ADEF be the pedal triangle of
AABC (Fig. 1). To prove that AD, BE and CF are
the bisectors of the angles ZEDF, ZDEF and
ZEFD respectively.

Proof: AD is perpendicular to BC and BE is
perpendicular to AC.

Therefore, ZADC = ZBEC = 90°.
So, ODCE is concyclic.

Then, each being on the same segment OE of the
circle passing through O, E, C and D,

Z0DE = ZOCE. (1)

O Utpal Mukhopadhyay, Satyabharati Vidyapith, P.O.-Nabapally Dist. North 24 Parganas KOLKATA-700126,

West Bengal
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Similarly, it can be proved that
Z0ODF = ZOBF. 2)

But, CF is perpendicular to AB and BE is
perpendicular to AC.

So, ZOCE =90° - ZBAC = ZOBF. 3)
Therefore, from (1), (2) and (3) one can obtain
Z0ODE = ZODF. So, AD bisects < EDF.

Similarly, it can be proved that BE and CF are
bisectors of the angles ZDEF and ZEFD
respectively.

Hence the theorem is proved.
Theorem 2

The distances of the vertices of a triangle from
its orthocenter are twice that of the distances of
the circum-centre from the opposite sides of the
corresponding vertex.

Fig. 2

Let, O be the orthocenter of the triangle ABC and
AD, BE and CF respectively be the perpendiculars
from A, B and C on opposite sides (Fig. 2).

Suppose, S is the circum-centre of AABC and A',
B' and C' are the mid-points of BC, CA and AB
respectively.

Then, SA', SB', SC'are perpendiculars from S
on BC, CA and AB respectively.

To prove that AO =2 SA', BO = 2SB', CO =2
SC'.

Proof: Let L, M and N be the mid-points of AO,
BO and CO respectively. LB' and LC' are joined.

SA' is perpendicular to BC and AD is
perpendicular to BC.

Therefore, SA' Il AD.
Similarly, SB'll BE and SC'lICE.

Now, in ACOA, B'L is the line joining the mid-
points of CA and OA.

Therefore, B'L Il CO, i.e. BL Il SC'.
Similarly, C'L Il BO, i.e. C'LIl SB'.
Therefore, SB'LC' is a parallelogram.

So, SB' = C'L = BO/2 (since C' and L are
respectively the mid-points of AB and AO).

Therefore, BO =2 SB'.
Also, SC'=B'L = CO/2.
Therefore, CO =2 SC'.

In the same way, by joining MC', MA (or NA',
NB') it can be shown that

AO =2 SA"
Hence the theorem.
Comments

If the orthocenter of a triangle is known, then
using theorem 2, the position of the circum-centre
can easily be determined. Since A' is the mid-
point of BC, then by drawing a line through A
parallel to OA and cutting off a portion A S equal
to OA/2, the position of S can be ascertained.

A nice relation between the circum-centre,
centriod and orthocenter has been revealed in the
following corollary which can be proved by using
theorem 2.
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Corollary

The circum-centre, centroid and orthocenter of a non-
equilateral triangle are collinear.

Let S be the circum-centre and O be the orthocenter
of the triangle ABC which is non-equilateral and A'
be the mid-point of BC (Fig. 3). SA, SO and AA'
are joined. AA' cuts OS at G. To show that O, G
and S are collinear.

Fig. 3

Proof: Let H and K be the mid-points of AG and
OG respectively. HS, KA' and HK are joined.

Now, HK Il AO and HK = AO/2.

Then, HK Il SA" and HK = SA' (since by theorem
2, SA'= AO/2).

Therefore HKA'S is a parallelogram.

Now, diagonals of a parallelogram bisect each
other.

So, A'G = GH = AG/2.

Then, G is the centroid of AABC and it lies on
the line OS.

Therefore, the circum-centre, centroid and
orthocenter of a non-equilateral triangle are
collinear. Proved.

Comments

(i) The line OS is called the Euler line of the
triangle ABC.

@) For an equilateral triangle O, G and S
coincide.

We know that the circum-centre of a right-angled
triangle lies at the mid-point of its hypotenuse.
For this reason, one can get the following
beautiful relation between the circum-radius and
in-radius of a right-angled triangle stated in the
following theorem.

Theorem 3

The sum of the circum-radius and in-radius of a
right-angled triangle is half the sum of the sides
containing right angle.

Proof: The detail proof of the theorem is left to
the readers.

Let us terminate this article with a discussion on
the nine-point circle. We shall see that the nine-
point circle passes through particular nine points
related to a triangle.

Theorem 4

The mid-points of the sides of a triangle, the foot
of the altitudes, i.e. the vertices of the pedal
triangle and the mid-points of the line joining the
vertices and orthocenter of the triangle - these nine
points lie on the same circle, i.e. they are concyclic
(Fig. 4).

A
E LY
C’ L. \\
\ o/
N B
F
5 S
\ | 8
\ /
B b-‘w’-’_-"A’ c
Fig. 4
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Suppose, AD, BE and CF be the perpendiculars from
A, B and C on BC, CA and AB respectively. Let, O
be the orthocenter and S be the circum-centre of
AABC and A', B', C' be the mid-points of BC, CA
and AB respectively. L, H and K are the mid-points
of OA, OB and OC respectively

To show that the nine points A', B', C', D, E,F, L, H
and K lie on the same circle, i.e. they are concyclic.

Construction: SA, SA', SO, OA',LS and LA' are
joined. LA cuts SO at N.

Proof: SA is perpendicular to BC and AD is
perpendicular to BC.

Therefore, SA'IIAO and SA'= OA/2 (By theorem
2).

So, SA'llLO and SA'=LO.
Hence, LOA'S is a parallelogram.

Therefore, the diagonals LA' and OS bisect each
other at N.

So, N is the mid-point of LA'.

Similarly, N is the mid-point of HB' and KC' as
well.

Now, £ LDA is a right angle.

Therefore the circle with LA as its diameter will
pass through D and L.

So, ND = NL = NA' (radius of the same circle).
Again, SA' Il AL and SA' = AL.

Therefore, ALA'S is a parallelogram.

So, SA =LA’ (opposite sides of a parallelogram).

Thus, if R be the circum-radius of the triangle
LDA', then

ND =NL =NA'=R/2.

Similarly, NE=NH=NB.=R/2
and NF=NK=NC'=R/2.

Therefore, the circle with centre at N and radius R/2
will pass through the points A', B', C', D, E,F, L, H
and K.

Thus, these nine points are concyclic. Proved.

Thus, we find that the nine-point circle passes through
particular nine points related to a triangle. So, the
definition of nine-point circle can be given as follows:

Nine-Point Circle

The circle passing through the mid-points of sides of
a triangle, the vertices of its pedal triangle and the
mid-points of the lines joining the vertices of the
triangle to its orthocenter is called nine-point circle.

Comments:

The centre of the nine-point circle is called nine-point
centre. Nine-point centre lies at the mid-point of the
line joining the circum-centre and orthocenter of a
triangle.

Final Remarks

From the preceding discussion, perhaps, it has been
possible to some extent to show that even at the very
outskirts of the traditional set up of the present
curriculum, there is ample opportunity for making the
study of mathematics interesting. That reason being
directly related to the topics included in the syllabus
can create a lot of interest among students. So, to
inculcate creativity among the students, the habit of
students for going slightly beyond the stipulated
curriculum should be nurtured and encouraged.

o
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Learning to Live Together in the 2157 Century

Introduction

Teachers are justifiably eulogized as nation
builders for education is rightly perceived as the
most potent means of development of human
resources which alone can ensure the progress of
a nation in material, intellectual, moral and ethical
spheres. It is also true that the educational system
can help to accomplish these values and
objectives only if it is purged of its glaring
deficiencies, contradictions and shortcomings.

The post-independence era has seen the setting
up of various committees and commissions in
quick succession at the national level to reform
the system of education. At the international level
also, there has been much talk concerning
reforms. The UNESCO appointed International
Commission on Education (1993-1996 chaired
by Jacques Delors) which strongly recommended
education as a basic human right and universal
human value popularizing the concept of learning
throughout one’s life.

According to the Report of UNESCO
Commission on Education, "Learning: The
Treasury Within”, we must not only learn to be,
to know and to do, but also we must pre-
eminently learn to live together in the 21*
century and learn to advance towards a learning
society; where every aspect of life, individual as
well as social offers opportunities for learning and
doing.

O Dr. Naresh Kumar Sachdeva

The UNESCO’s unique mission for peace
believes that wars begin in the minds of men and
it is in the minds of men that defences of peace
must be constructed. Dr. Warren L Mellor,
UNESCO, New Delhi, expressed in his vote of
thanks at the inaugural session of E-9 meeting
that peaceful social change is possible even in
the background of conflict.

Post-independence Period-
Commissions and Committees

The system of education in the country has
evolved through the ages from ancient to Mughal
period, British rule to the post-independence era.
The concept, policies and processes have been
evolved from time to time. The post-
independence era has seen the revolutions in the
fields of science and technology, commerce and
industries, information and communication
technology (ICT) effecting all fields of human life,
leading to globalization. Education has been
considered as the key to all developments.

During the post-independence period, various
commissions and committees have been
highlighting the malaise in the system of
education and pleading for providing value
oriented education to the learners in the country.
The University Education Commission set up
under Dr. S. Radhakrishnan’s chairmanship in
1948 stressed the importance of strengthening
the moral fibre so that “.....we do not produce

O Dr. Naresh Kumar Sachdeva, Lecturer, DIET, Sonepat, Res.-1110/30, Gopal Nagar, Garhi Ghasita,

Sonepat, Haryana
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scientists without conscience, technicians without
taste who find a void within themselves a moral
vacuum....” Education has to be reoriented by
developing thought for the poor, regard and
respect for women, faith in human brotherhood
regardless of race or colour, love of peace and
freedom.

How noble, if all this could be translated into
reality? The same emphasis on the training of
character along with the improvement in the
practical and vocational skills of students was laid
by Secondary Education Commission 1952-53
(Mudaliar Commission).

The report of the Kothari commission released
in 1966 wanted to relate education to life, needs
and aspirations of the people by improving the
quality of instruction, vocationalisation of
education at the secondary level, improving
professional education and introducing a common
school system. The commission recommended
to make social and national service compulsory
for students and make science education an
integral part of the curriculum. Inculcation of
human values at all stages of life was considered
necessary for all-round human development.

The Education Commission (1964-66) begins its
report with the sentence, “The destiny of India is
now being shaped in her classrooms.” So the
primary task of the education is concerned with
the man making, mainly in making of ‘India of
Tomorrow’. The leaders of the freedom struggle
well before India’s independence recognized the
significance of education as an instrument of
national development and social well being.
Mahatma Gandhi visualized education as basic
tool for the development of consciousness and
reconstruction of society. He laid emphasis on the
all round development of child in body, mind and
spirit. This approach included the development
of national outlook, use of environment as a

source of knowledge, understanding and
integration of three Hs-Head, Heart and Hand.
The basic idea was to develop human beings with
a humane heart and society with the spirit of
peaceful co-existence.

Gandhiji advised the inmates of Sabarmati Ashram

on the practice of following values in their day to
day life.

1. Ahimsa 2. Truth

3. Non-Stealing 4. Chastity

5. Non-possession 6. Equality of religions

7. Swadeshi 8. Removal of untouchability

9. Manual work 10. Control of Palate

11. Fearlessness

National Policy on Education, 1986

The National Policy on Education (NPE) 1986,
in addition to many other recommendations,
aimed at ‘Operation Blackboard’ at the primary
stage, setting up of Navodaya Vidyalayas,
vocationalisation of education at the secondary
level, the establishment of District Institute of
Education and Training (DIETS) and the
eligibility tests for the recruitment of college and
university lectures, strongly recommended
value oriented education with a view to
nurture human values and a society where
peaceful living together prevails.

The NPE 1986 was reviewed in 1992 and the
revised Programme of Action (PAO) also strongly
recommended that education must provide a
climate for nurture of values in life. The basic
idea behind all these recommendations was to
develop a society to live together in peace, free
from conflicts, terror and war.
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The National Policy on Education, 1986
emphasized promotion of the following values.

® India’s common cultural heritage;

® Egalitarianism, democracy and secularism;

e Equality of the sexes;

® Protection of the environment;

® Removal of social barriers;

® (Observance of small family norms;

® Inculcation of the scientific temper;

e Content essential to nurture national identity;
® The Constitutional obligations; and

® The History of India’s freedom movement.

Actually, this century is expected to be the century
for liberation of human mind and is expecting
great advances in science and technology resulting
in a new approach to quality of life. The quality of
life cannot improve merely by materialistic
advancement. The social engineering for
learning to live together assumes significance
for a peaceful co-existence.

United Nations Educational, Scientific
and Cultural Organisation (UNESCO)

UNESCO, has also been pursuing the educational
development in the world. Its two important
reports of the international commissions on
Education (i) learning to Be: The world Education
Today and Tomorrow (1972) (ii) Learning: the
Treasure within, deserve to be mentioned.

Jacques Delors, the chairman of UNESCO
commission on education of 21* century in its
report ‘Learning: The Treasure within’ mentioned
about the four pillers of education as the basic
objectives of education for 21* century:

1. Learning to be
2. Learning to know

3. Learning to do

4. Learning to live together

The greatest problem being faced by the world
today is deterioration of human values. The child
of today is not able to differentiate between right
or wrong and good and bad. The youth of today
do not know how to live together and how to cater
to the needs of society. Hence, in order to create
a peaceful and progressive society, development
of human values in students becomes the topmost
priority. The teachers, parents and education
providers need to strive hard to reform the
educational system to cater to this foremost
necessity. The Delors report fully endorsing the
principle of ‘Learning to be’ stressed further,
“None of the talents which are hidden like buried
treasure in every person must be left untapped
enabling each individual to discover, unearth and
enrich his or her creative potential to reveal the
treasure with in each of us”. (P. 23)

Some Suitable Teaching/Learning
Techniques

Mere cramming of books and achieving scientific,
technological and materialistic knowledge cannot
be treated as true education. Education requires
all round development of personality of an
individual in body, mind and spirit. But, education
of today is inadequate and ill-equipped as it is
devoid of values. So the major challenge before
us is how to include the values in educational
system so that we are able to form a peaceful
and non-violent society. As a matter of fact, we
need Peace Education in our system of education
to develop a culture of peace. Peace means the
absence of violence which includes both physical
and psychological violence. Peace further means
love, fraternity, equality and fundamental
realization of basic unity of mankind. It further
includes a meaningful relation between humanity
and nature. Hence, learning to live together in
peace and harmony must be the important part
of the core curriculum. Therefore, curriculum




January-June 2010 Open Learning

and teaching strategies should be such that theory in
context should be integrated with values. Educator
promoting peace, harmony and ways and means to
learn to live together himself should be a positivist
and optimist, analytical and constructive realist.
Depending upon the particular need and local realities,
suitable teaching techniques may be adopted such
as:

e Text Books for pupil teachers in training
institutions and students in schools should
contain contents of moral values in each
subject.

e Literary Activities like lectures, seminars,
poem recitation, essay writing, debate, quiz
and competition can be organized on themes
of values of life.

® (Cultural Activities like Bhajan, songs, talk,
dances, speech, role play, celebration of
national days, national and social festivals
may be organized.

e Fine Art Activities like competition on the
spot, paining and poster making, cartoon
making, slogan contest, drawing competition
may be arranged on value-based themes.

® Prizes and Appreciation should be given to
students showing honesty, truthfulness,
bravery, etc.

® Social Service Programmes such as National
Service Scheme (NSS), NCC, Scouts and
Guides should be encouraged. Games, sports,
physical exercises, Yoga and Meditation
should be encouraged.

e Moral Education Clubs should be
established and encouraged.

e Morning-assembly in educational
institutions and training institutions may be
conducted. Good thoughts on value education
should be read out on topics of value education
both by the teachers as well as students.

e Workshops, Exhibitions and Research on
value education should be encouraged.
Patrikas, journals, pamphlets, comics books
and magazines on value education should be
encouraged.

e Health and Hygiene Programmes such as
cleanliness and lectures on health education,
environmental education should be arranged
as they promote ethical values.

® Training for the development of life skills in
students should be given. For this, education
should be related to life.

Skill Oriented Education provides a
Boost for relating Education to Life

Today, globalization is a fascinating term as
modernization and development. The world as a
global village, has become a reality and not a
dream in 21 century. The universalisation of
basic education is an accepted goal before the
world community. To achieve this goal, nature,
structure and content of education need to be
considered. Life skills need to be developed for
creating a human society. Global consciousness
has begun to dawn on world community. People
are getting more familiar with each other staying
in different parts of the world with different
cultural heritage, trends, practices and beliefs.
They have started not only learning but also
practising the concept of living together barring
certain exceptions. Hence, education must be
given for development of life skills through
activities and inculcation of values by
understanding the needs of the society.

Since education is preparation for life, it has to
develop in man certain qualities to enable him to
interact efficiently with the physical and social
environment. The development of these qualities
will make the individual’s life happy and
comfortable and the society will make progress
in an atmosphere of peace and harmony. For
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creating a humane society, education for
citizenship, education for democracy, education
Jor world peace and education for improving
the status of women need to be emphasized.

A good citizen is expected to be a living example
of the national values laid down in the
constitution. Democracy is not merely a form of
Gonvt., but it is a way of life. Democratic values
such as justice, liberty, equality and fraternity need
to be cherished.

The Preamble to the Indian Constitution laid
emphasis on the following four universal
values-

JUSTICE, social economic and political;

LIBERTY of thought, expression, belief, faith
and worship;

EQUALITY of status and of opportunity; and
to promote among them all; and

FRATERNITY assuring the dignity of the
individual and the unity and integrity of the
Nation.

National Institute of Open Schooling

The National Institute of Open Schooling (NIOS)
an autonomous organization of the Ministry of
HRD, Govt. of India, as an apex organization in
the area of Open Schooling in the country has
emerged as the largest Open Schooling System
in the world. It provides opportunities for
continuing education (CE) to those who have
missed opportunities to complete school
education. It is catering to the educational needs
of the learners in the country and abroad by
offering Open Basic Education, Secondary, Senior
Secondary, Vocational and Life Enrichment
courses through Open and Distance Learning
(ODL) mode of education.

A Seminar on Promotion of Values among
Learners and Teachers at School stage through
Distance Education Mode: Future Directions -
was organised by the National Open School on
27 and 28 July, 2001. It is very pertinent and
relevant to quote some major recommendations
of the Seminar with regard to promotion of
Values, peaceful co-existence and for living
together in harmony:

Some Major Recommendations Emanated
from Deliberations of the Seminar

® The existing learning material for learners in
the open schooling should be reviewed
intensively. Desirable values should be
weaved into the existing learning and self-
enrichment materials.

e Supplementary material in the form of
stories, parables, plays and biographies of
saints, seers etc., may be developed for
promoting values among learners.

® Programmes promoting human values
need to be telecast regularly on Gyan
Darshan — an educational channel of the
Doordarshan — for the benefit of learners,
teachers and the general public.

® Video-spots may be developed for
promoting values. These may be inserted
between programmes being telecast by the
Doordarshan.

® Tele-conferencing may be used to foster
values among learners and teachers.

e All India Radio needs to develop suitable
programmes and beoadcast them for
fostering values among learners and
public in general.

® Values may be printed on post-cards,
envelopes, matchboxes etc.
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Patriotic and devotional songs can be very
effective in promoting values among
learners.

Certain activities need to be organized in
accredited institutions of the NIOS like
group discussion and other co-curricular
activities.

Teachers need to be provided recurrent
training to imbibe desirable values and
also to acquire competencies to promote
values among their learners. Suitable
material both in print and non-print mode
may be developed in this regard.

There is a strong need to orient key
persons to carry out the programme
further.

Value education programmes need to be
monitored and evaluated on a continuing
basis with a view to improving their
effectiveness.

Value education should be an integral part
of teacher education programme both at
the elementary and secondary levels.

1.
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The persons, who don't have knowledge, devotion, charity,
perception, modesty, skills and righteousness, are burden of this

earth and are supposed to be loitering animals in the form of human
being in this mortal world.

—Nitishatak
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—— Readers' Mail —

Jamia Urdu D/l e

84-A, Bharat Nagar, New Friends Colony, New Delhi-110025 | Ph.: 011-26926188, 26926189
E-mail: jamiaurdudelhi @yahoo.com, Website: www.jamiaurdu.com

F.No.: JU/NIOS/2009 24.11.2009
The Chief Editor,

OPEN LEARNING

An Awanreness Magazine for the NIOS Learner

National Institute of Open Schooling

A-24-25, Institutional Area

Sector-62, Noida (U.P.)

Sub.: Articles for OPEN LEARNING-An Awareness Magazine for the NIOS Learner

Sir,

We extend our heartiest congratulations on completion of 20 years of National Institute of Open
Schooling, the largest Open School in the world. It is a matter of pride for the country as a whole

We have read thoroughly the July-December 2009 OPEN LEARNING-An Awanreness Magazine
for the NIOS Learner. We find the Magazine containing very good articles on various subjects such
as 'Challenges of Climate change and Bio-Energy to World Food Security', 'Environmental Education
to Environmental Ethics' and 'Sustainable Development for Secured Future' etc. The burning issue
like 'Global Warming' has also been covered in an article. These are certain items of knowledge
which students would gather and benefit apart from their course syllabus. The idea of publishing
such a magazine is really innovative.

We have now developed a keen interest in participating in your magazine by writing suitable articles

and would send our articles for publishing in your magazine on hearing from your end.

With regards'

X

Seema
Director
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——Success Story—

Phone & Fax: 0353-2575255
Mob.: 09434349760
E-mail: sunriseschool_adalpur@yahoo.com

SUNRISE SCHOOL
CHHOTAADALPUR
STUDY CENTRE CODE Bo.-OB-2201007
P.O. SIMULBARI, DT. DARJEELING
PIN-734009 (W.B.)

Name of the Learner : Moelin Munda

Age : 15 years
Enrolment No. : 220100801C00003
Passed : OBE-Level 'C'

Itis said, "Where there is a will, there is a way". It means that if one really tries to achieve the goal, s/he will
find a way of getting it.

Moelin Munda a drop-out student is from a very backward class family. She belongs to Simulbari T.E.
which is a tribal and rural area. She had completed the Open Basic Education (OBE) programme of NIOS
and doing further higher studies as well as encouraging other people of the locality to join the OBE. She is
also making them aware of the importance and advantages of OBE programme. Moelin Munda is privileged
and blessed because she is able to conduct many awareness programmes on health related topics and
improve physical conditions of the people around her.

This course has really made her capable to stand on her own feet and work for the common cause. She is
well satisfied with her work which has enabled her to enjoy dignity, hope and quality. The education gained
has improved her socio - economic status by developing knowledge, skills values and attitudes and has
empowered her to live and work with dignity and lead a quality life. She, now, feels herself as a better
productive and participating citizen of the country.

Sd/-
Moelin Munda
(Learner)

Dated: 22.02.2010 Sd/-
Chinta Prasad Saroj
(Coordinator)
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Constitution of India
Chapter IVA

Fundamental Duties of Citizens

Article 5S1A
Fundamental Duties - It shall be duty of every citizen of India-

(a)

(b)
(©)
(d)
(e)

(H
(2

(h)
(1)
W)

to abide by the Constitution and respect its ideals and institutions, the National Flag and the National
Anthem,;

to cherish and follow the noble ideas which inspired our national struggle for freedom;
to uphold and protect the sovereignty, unity and integrity of India;
to defend the country and render national service when called upon to do so;

to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes, rivers, wild life and to have
compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and reform;
to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement.
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