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Betelihem Number and Its Application on Area and Circumference

Approximation of Circles
Daniel Arficho Gaenore™, Kindie Fentahun Muchie?

*IDepartment of Mathematics, Wachamo University, Hossana, Ethiopia

?Department of Epidemiology and Biostatistics, Bahir Dar University, Bahir Dar, Ethiopia
ABSTRACT

It is trivial that area and circumference of a circle depends on pi value and its radius. Many authors used this
fact to derive the formula for area and circumference of a circle. This research shows that approximation
methods of area and circumference of a circle depend on its radius only. In this manuscript, we introduce
new approaches for approximating area inside of a circle and circumference of a circle. Area of triangles and
congruence of triangles concepts are used for area and circumference of circles approximation. Moreover,
Pythagoras theorem is used for deriving approximation methods for area inside of a circle and circumference
of a circle. Further, Betelihem number is constructed and two basic infinite sequences of real numbers,
namely, Betelihem sequence and Ethio sequence are introduced. Ethio series is constructed based on
Betelihem sequence and Ethio sequence. It is proved that Betelihem sequence is convergent sequence.
Moreover, Betelihem product is constructed.

Keywords: Approximation, Betelihem Number, Bounded, Convergence, Monotonic, Partial Sum

I. INTRODUCTION inside a circle of radius r is mr? [1, 2]. These two
authors have shown that area inside a circle of radius

The study of numbers pattern is very important in  r as r? by applying elementary calculus concepts. 7t

14—/2
4
method for area and circumference of circles

mathematical analysis. Sequences and series are

is approximated by in [3]. Since standard

representations of numbers pattern in well defined

compact form. Sometimes, nontrivial numbers .
P depends on pi value, the statement of the problem of

pattern is not easy to handle it in a compact form as a . . N
this research is approximating area and

sequence. There is no well-known general way of . . o .
circumference of a circle by using its radius only.

representation of sequence in compact form except

for some special cases. This forces mathematicians to . . o .
In this manuscript, approximation for area inside a

think about special cases of series and sequences . . . .
circle of radius r and circumference of a circle of

rather than general cases. For instance, one can ) ) ) .
8 radius 7 is obtained by applying Pythagoras theorem,

represent the sum of the first n natural numbers b . S .
p Y congruence of triangles and mathematical induction

nn+1) This result is well-known result for : : :
5 method. Betelihem number of order k with radius r
mathematicians. and parameter a is used to derive the desired

approximation for area and circumference of a circle.

The value of 7 is defined to be the ratio between the Furthermore, Betelihem sequence and series

circumference and the diameter of a circle [1]. Area  concepts are introduced based on Betelihem numbers.
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Ethio sequence and series are constructed from

Betelihem numbers. Moreover, approximation
methods for area inside a circle of radius r and
circumference of a circle of radius r depend on r
value only. That is, according to this research, radius
of a circle is enough to approximate its area and

circumference.

II. OBJECTIVES

The general objective of this study is to derive new

methods for area and circumference approximation

of a circle using its radius only. Specific objectives of

this study are

1. To construct Betelihem numbers to derive
approximation = methods for area and
circumference of circles.

2. To introduce Ethio sequence and series.

3.To explain the relation between Betelihem product

and Betelihem numbers.

III.RESEARCH QUESTIONS

We are motivated to answer the following important
question using this research work.
Is it possible to approximate area and circumference

of a circle by using its radius only?

IV. METHODOLOGY

In this manuscript, we use mathematical induction
method to prove results of this research work.
Furthermore, we apply Pythagoras theorem and
congruence of triangles postulates to derive the
desired approximation methods. The procedure that
we used to derive approximation methods is
explained briefly. Further, we used Geometrical
constructions and a sector partitioning to construct
Betelihem numbers and sequences. Moreover, we
have created relations between Betelihem numbers,
Betelihem and circumference

sequences, area

approximations and Betelihem product.

Volume 2 | Issue 6| November-December-2019| www.shisrrj.com

V. PRELIMINARIES
NOTATIONS

In this manuscript, we used the following notations
for the sake of simplicity.

AB: Ray with initial B which passes through A.

AB: Arc between A and B.

mAB: Measure of AB.

AB: Line segment between A and B.

mAB: Measure of AB.

A ABC: Triangle with vertice A, B and C.

A(R) : Area of region R.

£ABC : Angle B which is formed by two rays AB and
CB.

m~£ABC: Measure of 2ABC.

=: Congruent.

Ry : Inside region of triangle A CxCyx41BVY k =
0,12,..

RS : Region bounded by Cj_;Cx and Cyx_1CiV k =
1,2, ...

R;: Region bounded by ;B and CxBY k = 1,2, ...

BETELIHEM NUMBER

A number

Bety(k,a) = \/a + Bety(k—1,a)Vk € N is called
Betelihem Number of order k with parameter a,
where a > 0 and Bety (0,a) = 0.

1
The pI'OdIlCt Hlk=1m

is called Betelihem

product.

CONGRUENT TRIANGLES

It is well known that congruent triangles have equal
area. If measure of sides of a triangle is known, then
its area is known. One can apply Pythagoras theorem
to find area of a triangle using its sides measure.

If all corresponding sides of two triangles are equal,
then the triangles are congruent. Further, if two
corresponding sides and the angle between the sides

are equal, then the triangles are congruent. These
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conditions for congruence of triangles are called SSS
and SAS congruence postulates, respectively.

Two triangles are congruent if one coincides with
(fits perfectly over) the other [4]. Two triangles A
ABC and A DEF are said to be congruent if their
corresponding angles and sides are equal. That is, A
ABC =A DEF if AB =DE , AC =DF , BC =EF ,
2ABC = ¢£DEF, £BCA = £EFD and £BAC = £EDF.

Figure 1: Congruent Triangles

PYTHAGORAS THEOREM

[5, 6] Pythagoras theorem is very important theorem
in mathematics. The theorem plays a vital role in
Geometry. The study of Trigonometry and Circle
Geometry are basically related Pythagoras theorem.
Let us consider right angled triangle to understand

the theorem.

1,

A

Figure 2: Right angled triangle

For the right angled triangle in figure 2, the
Pythagoras theorem states that

—2 —2 —2
mAB + mAC = mBC .
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SEQUENCES

[7,8,9,10] A sequence

a = {an}y’ (1)
of real numbers is an ordered list of numbers a,, € R,
called the terms of the sequence, indexed by the

natural numbersn € N.

SERIES

[11, 12, 13, 14] Let a sequence in equation (1) be a
sequence of real numbers, then the expression
a, ta,+az+--+a,+-(2)

which is denoted by

YiZ1 4 3).
That is,

Yiciai=ay+a;+az+-+a,+ - (4)

is called an infinite series.

[9, 10, 11] The Sequence of partial sums of the above
sequence in equation (1) is defined by {s,}7’, where

Sp+1 = Sptane YR =12, .. (5)

[14] An infinite series in equation (2) with sequence
of partial sums {s,}{° is said to be convergent if and
only if the sequence of partial sums {s,};” converges,
ie., iflim,_,qs), exists, then we say that the series in

equation (2) is a convergent series and we write it as

=1 Gn = limsy,. (6)
n-oo

Monotonic sequences [12, 13]

1. A sequence in equation (1) is non decreasing
sequence if a1 = a,Vn =12, ...

2. A sequence in equation (1) is non increasing
sequence ifa,,1 < a,Vn =12, ...

3. A sequence in equation (1) is monotonic sequence
if it is either non increasing or non decreasing

sequence.

[Bounded Sequences] [10, 11, 12]
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1. A sequence in equation (1) is bounded above if
there exists a finite number M such that a, <
Mvn=1,.2,...

2. A sequence in equation (1) is bounded below if
there exists a finite number m such that a, >
mvn =1,2,...

3. A sequence in equation (1) is bounded if it is

bounded above and below.

[9, 12, 13] Every bounded and monotonic sequence is
convergent sequence.

A circle is the set of all points in a plane that are at a
fixed distance from a given point known as the

center of the circle [4].

VI. RESULTS

The study of area and circumference of one forth of a

circle is enough for evaluating area and
circumference of a circle. For this reason, we focus

on the following sector.

¥

0,r)

Figure 3: A sector of radius r and degree 90°

The proposed new approaches for approximation of
area of circles are derived based on partitioning of a
sector of radius r and degree 90° into sub sectors of
radius r as described in figure 3. Initially, the line
segment OC; bisects the sector with radius r and arc
CoB.
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PROCEDURE
STEP ONE

Construct arcsCy Cr41 and Cy 41 B such that

mCyCry1 = mCry1BY k=0,1,2, ...

Construct line segments CyCy1 and Cy41B. Clearly,
mCyCyy1 = mCyry1BY k =0,1,2 use SAS
congruence postulate.

Consequently, A CxCy4+10 =A BC110

V k =0,12,.. by SSS congruence postulate.
Thus, A(A CxCy4+10) = A(A BCy410)
Vk=012..

STEP TWO

From step one observe that

msCyO0Cryq = meBOCp 4V k=0,1,2, ...

Construct line segment Ck_BV k=01,2,...

Set D) as the intersection point of CyB and
0Cpp1V k=012, ...

It follows that A C, 0D, =A BODyV k =0,1,2, ... by
SAS congruence postulate.

This
90°V k =0,1,2,...

implies that m«C,Dy0 = msBD,0 =

STEP THREE

1. mCyB = V2r by Pythagoras theorem.

2. mOD, = |r? — (@)2

<

k=12,..

3. mGB = J (D1 C)? + ()7
Vk=12..
4. A(A Cy—1CyB) is denoted by A,V k =1,2,....
5. A, = ka—1B;nDk—1Ck
Vk=12..
6. ka_le =Tr—- mODk_l
Vk=12..
—_— T Rr\2
7. mDj_1Cy = r — mOD_; = k2.
\4

k=12,..
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STEP FOUR

Recursive or iterative formula for mC;, B
V k=12

algebraic computations as follows.

,... follows from step three results by

kaB =

JZrz - r(\/4r2 —(mC,_1B)?) V k=1,2,.. (7)

, where CO_B =/2r.

Proof. From step three of the above procedure, we
have

mCyB = J (D1 C)? + ()2 e =
1,2, ...
This implies that

mCeB = (mDy1Cr)? + (CEPy2y e =
1,2, ...

Since mm =r— mmv k=1,2,..,
we obtain ka—B2 = (r —mODy_1)* +

(FE20)2y k=12, ...

Since mOD,, = ’rz — (kaB)ZV k=0,1.2,.., we get

2 —2
kaB = TZ - ZT'mODk + mODk +

(T2 =12, .

This implies that ‘ka_B2 = 2r% — 2rmOD,,
Vk=12..
Clearly, m(Jk—B4 = 4r%(r —mODy)*V k=1,2,...
* = (r - mOD)? + (Bkaly?

., wWe get

—4
m@B._M[mQB—{W*J)Wk=1zm

Since mC, B

vVk=1.2,.

—2
This is a quadratic equation in mCyB . Hence the

result follows.
BETELIHEM SEQUENCE

[Betelihem Sequences] A sequence
{Bet(k,)}io (8)
is said to be Betelihem sequence of radius r with

parameter a if
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1. r and a are positive finite real numbers.
2.
Bet(k,a,r)

Var if k=0

\/arz — r\/azr2 — Bet(k —1,a,7)? Vk=1,2,..

[Betelihem Sequence is bounded] Every Betelihem

sequence is bounded sequence.

Proof We show that
0 < Bet(k,a,r)<ar Vk=12,.. . Let us use
mathematical induction to prove the above
inequalities.

STEP ONE
Fork =1,

0 < Bet(1,a,7) = rm <ar.
STEP TWO
Suppose that 0 < Bet(k,a,r) < ar.
STEP THREE

Since 0 < Bet(k,a,r) < ar,
0 < Bet(k,a,7)? < a®r2.

This implies that

0 < a?r? — Bet(k,a,7)? < a®r?.
This implies that

0 < r2(ar? — Bet(k,,a,1)?) < a®r*.
It follows that

0 < r/(a?r? — Bet(k,a,1)?) < ar?.
This implies that

0 < ar? —ry/(a?r?
It follows that

— Bet(k,,a,7)?) < ar?.

0< \/arz — 1 (a?r? — Bet(k,a,1)?) < +ar < ar

Hence proved.

[Betelihem Sequence is monotonic] Every Betelihem

sequence is monotonic sequence.

10
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Proof We

decreasing sequence.

show that Betelihem sequence is

We use mathematical induction to show that

Betelihem sequence is monotonic sequence.
STEP ONE
Clearly, Bet(1,a,7) < Bet(0,a,r).
STEP TWO
Suppose that Bet(k + 1,a,7) < Bet(k,a,r).
STEP THREE

Since Bet(k + 1,a,7) < Bet(k,a,r),
Bet(k + 1,a,7)? < Bet(k,a,r)?.

This implies that
a’r? — Bet(k + 1,a,7)? > a?r? — Bet(k,a,1)>.
It follows that
Ja?r? — Bet(k + 1,a,7)% > \/a?r? — Bet(k,a, 1)
This implies that
—rJa?r?2 — Bet(k + 1,a,1)2 <
—ra?r? — Bet(k,a,1)2.
It follows that
ar? —ry/a?r? — Bet(k + 1,a,1)%2 < ar? —
r\/azr2 — Bet(k,a,r)?2.

Hence proved.

[Betelihem sequence is convergent] Every Betelihem

sequence is Convergent sequence.

Proof

monotonic and bounded sequence, it is convergent

Since  Betelihem sequence is

sequence.

BETELIHEM SERIES

Betelihem series is defined by

Volume 2 | Issue 6| November-December-2019| www.shisrrj.com

Ykeo Bet(k,a,1). )

Ethio SEQUENCE

[Ethio Sequence] A sequence
{Ethio(k,a,7)}i-1 (10)
is said to be Ethio sequence of radius r with
parameter a if

1. 7 and a are positive finite real numbers.
ak=3Bet(k,a,r)2Bet(k—-1,a,r)

2.  Ethio(k,a,r) = " Vk =
1,2, ..
Ethio SERIES
[Ethio Series] The series
Yreq Ethio(k,a,1) (11)

is called Ethio series.

The Betelihem sequence term Bet(k,2,7) is exactly

equivalent tor,/2 — Bety(k,2)Vk = 0,1,2, ....

Proof We use mathematical induction method to

prove this theorem.
STEP ONE

For k = 0, Bet(0,2,7) = ri/a — Bety(0,2).

STEP TWO
Suppose that Bet(k, 2,r) = r /2 — Bety(k, 2).
STEP THREE

Consider Bet(k + 1,2,7).
Bet(k +1,2,7) =

\[27’2 —1y/22r2 — Bet(k, 2,7)2

\/21’2 - r\/22r2 — (r/2 — Bety(k, 2))?

11
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= Proof. It follows from the equation (12) that
B:;(k, ?),;) =n"’- . Vk=1 2(14)
Tr et( , ,T') i=1m =1,z ...

_ - 2_ . 2
r2-\Z¥ Bety k.2 Since 7= PAUCHEDE e result Hollows
Jart—Betizn?

JZrz —1y22r2 —r2(2 — Bety(k, 2))

=ry2 - Bety(k +12) immediately. (16)
Hence proved. - 1 _ Bet(k2r) 14)
Bet(k,a, 1) = =1 gety(i+1,2) ~ Bet(0,27)"

1

2ar2—-Bet(i,a,r)?

r*Bet(0,a,r)IIK, vk =1.2,.. (12)

Proof. The proof is straightforward. Use the above

) result and Betelihem number definition.
ProofSince

Bet(k,a,1) = APPLICATION OF BETELIHEM NUMBERS
\/arz — r\/azr2 — Bet(k —1,a,7)?> Vk=1,2,..,

In this section, we demonstrate some applications of

we get
Bet(k,a,7)? = ar? — r/a?rZ — Bet(k — 1,a,r)% = Betelihem Numbers. We use fetehheim numbers to
r2Bet(k—-1,a,r)2 Vk=12, .. evaluate Betelihem product IT;_; Betn(iia) One can

ar?+r\/a?r2-Bet(k-1,a,r)2

This implies that

2log(Bet(k,a,r)) = 2log(r) + 2log(Bet(k —

1,a,7)) — log(ar? +

rJa?r2 — Bet(k — 1,a,1)%) Vk=1.2, ..

It follows that CIRCUMFERENCE OF A CIRCLE

2log(Bet(k,a,r)) = 2klog(r) + 2log(Bet(0,a,1)) —
* . Nog(ar? + ri/a?r? — Bet(i — 1,a,1)2)] Vk =

approximate area of a circle by using Betelihem
numbers. Circumference of a circle can be

approximated by Betelihem numbers combination.

We know that mCyCyyq = mCry1BY k=0,1,2,....

1,2, .. . —
This implies that E)rllez can approximate mCyCyyq by mCpCpy1V k =
Bet(k, a'r)z — ] p
2k Bet (0, a'r)znll;l _ _ 1 ' _ vk = That is, mCy,Cryq = MCyCry1 k =0,1,2, ....
ar?+r/a’r?-Bet(i-1,a1)?) If ¢ is circumference of a circle with radius r, then
L2, mCy_1C, =mC,B=2"5%2c k=012, ...
It follows that
Bet(k, a, . .
etk a.r) 1 Proof. We show this result by applying
= r*Bet(0,a,7)I, VkMathematical induction method.
\/arz + r\/azrz — Bet(i—1,a,7)?) STEP ONE
=1,2,..
This implies that For k =1, mCyC, = < because mCy,C; = mCyB and
Bet(k,a,r) = . 8
r*Bet(0,a, ) ———— vk=12,. . "obtmhB=g
2ar?-Bet(i,a,r)? STEP TWO

Hence proved.

Suppose that mCj,_,C;, = 27%2c.
2r?-Bet(i+1,2,r)%, _ Bet(k2r) PP ke=1%k

4r2—Bet(i,2,r)? } = Bet(0,2,7)’

i { (13)

STEP THREE
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mCy,_,C, = mC,B = mC,Cyyq + mCy1 1B =

MLy Cyq + MCyCryq = 2MCyCieyq.

This implies that mCy,_1Cx = 2mCpCpy 4.

It follows that

MCyCryq = 27MCy_1C, = 27127F72¢c = 27F=3¢

Hence proved.

The circumference c of a circle of radius r has the

following approximation.

c = 282Bet(k,2,7) k=0,12,.. (15)

Proof, Observe that mC,B = Bet(k,2,1)
k=012,...

Since mCyB ~ mC,B =27%¥2¢c k=012, ...,

results follows immediately. Hence proved.

the

AREA OF A CIRCLE
Area approximation A of a circle of radius r is

A =~ 28 1r[Bet(k,2,7)] V k=12, ... (16)

Proof

A(A Cy—0Cy—i11) = A(A Cy—i310B) =
LBy i =12, . k.

2
This implies that

A(A CLOB + Y5 [A(A Cr_iOCr_i11)] = 2FA(A
C,OB) = 2K(2A(A COCy1q)) = 2K 1r[mC,B]. (18)

(17)

Thus, area approximation of a circle of radius r is

A ~ 281y [Bet(k, 2,7)]. (19)
Hence proved.

Area approximation A of a circle of radius r is
A=2r?2+4Y%  [Ethio(i,2,7)] V k=12,... (20)

VII. DISCUSSION
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Dependng on the results of this research, one can
categorize area and circumference methods of circles
as standard and approximation methods. Authors
used both pi value and radius to derive standard
method for area and circumference of circles.
However, approximation method for area and
circumference of circles is derived in terms of radius
of circles.

Let us consider the following R program for
approximation and standard methods.

R program

r=143 # Radius of a circle

i=1:15 # k=15

Bet=(sqrt(2)*r) # Bet(0,2,r)=sqrt(2)"r

for(k in 1)

{

Bet=c(Bet,sqrt(2*(r"2)-r*sqrt(4*(r*2)-(Bet[k])"2)))

# Bet(k+1,2,r)=sqrt(2*(r"2)-r"sqrt(4*(r"2)-(Bet[k])"2))
}

sum=0

for( k in i)

{

sum=sum-+(Bet[k+1]"2*Bet[k]/r)*2"(k-3) #
Ethio(k,2,r)= (Bet[k+1]"2*Bet[k]/r)*2"(k-3)

}

2/\(length(Bet)+1)*Bet[length(Bet)]

# length(Bet)-1=k and Approximated circumference
of a circle

2*pi*r # Standard circumference of a circle
2"(length(Bet))*r*Bet[length(Bet)] # Approximated
area of a circle

2*rA2+4*sum # Approximated area of a circle

pi'r"2 # Standard area of a circle

Results:

The above R program gives the following results.
>r=143 # Radius of a circle

>i=1:15 # k=15

> Bet=(sqrt(2)r) # Bet(0,2,r)=sqrt(2)*r

> for(k in i)

+{

+ Bet=c(Bet,sqrt(2*(r"2)-r*sqrt(4*(r"2)-(Bet[k])"2)))

13
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+ #
(Bet[k])"2))
+]

> sum=0

> for( k in 1)
+{

+ sum=sum-+(Bet[k+1]"2*Bet[k]/r)*2*(k-3) #
Ethio(k,2,r)= (Bet[k+1]"2*Bet[k]/r)*2"(k-3)

+}

> 27(length(Bet)+1)*Bet[length(Bet)]

[1] 898.4955

> #  length(Bet)-1=k

circumference of a circle

Bet(k+1,2,r)=sqrt(2*(r"2)-r*sqrt(4*(x"2)-

and  Approximated
> 2*pi*r # Standard circumference of a circle

[1] 898.4955

> 2"(length(Bet))*r*Bet[length(Bet)] # Approximated
area of a circle

[1] 64242.43

> 2*r"2+4*sum # Approximated area of a circle

[1] 64242.43

> pi*r"2 # Standard area of a circle

[1] 64242.43

The above demonstration shows that the theory of
the

approximation result is almost the same as standard

this research work 1is perfect because
method’s result. Finally, pi value is not important for
approximation methods of area and circumference of
circles.
VIII. CONCLUSION

In this manuscript, we have shown that area and
circumference of a circle of radius r can be
approximated by wusing r only. Geometrical
derivation for area and circumference approximation
methods of a circle is obtained by using Pythagoras
theorem. Indeed, the approximations methods are
related to Betelihem and Ethio sequences. Moreover,
it is proved that there is relation between
approximation methods, Betelihem numbers and

Betelihem and Ethio sequences.
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ABSTRACT

The aim of this research to decribe Learning to write poetry based on multicultural education with a synectic

model is that collaborates multi-cultures found in society as material in poetry writing. The subjects of this

research are lecturers and students involved in the Poetry learning in some Senior High School in Brebes
Regency. They are (1) SMAN 3 Brebes, (2) SMAN 1 Wanasari, (3) SMAN 1 Bulakamba, and (4) SMAN 1
Tanjung, and (5) SMAN 1 Larangan. The formulation of the problem in this article is how the steps of

learning poetry writing are based on multicultural learning with the synectic model. The data collecting

techniques are observation, interview, and document analysis.The learning steps are as follows: (a) describe

the current situation, (b) direct analogy, (c) personal analogy, (d) solid conflict,(e)re-examine the initial task.

Keywords : Writing Poetry, Multicultural, Synectic Models

I. INTRODUCTION

Learning success requires the involvement of several
learning elements, namely teachers, students, subject
matter, teaching media, learning objectives, learning
The

learning device cannot stand alone. Each element has

methods, and other supporting facilities.
its own role in generating learning. Thus success

requires the integrity of each element.

The role of the teacher in learning is not just to
convey knowledge to students but also to provide
guidance, direction, motivation, and good character
building. Character building can be built through
literary learning, namely writing poetry. The
implementation of poetry writing learning is less
attractive to students. They consider writing poetry
as a waste of time and cannot guarantee future

success.

The teacher is the spirit of learning in the classroom,
therefore choosing the method and learning model
must be harmonized with the material to be
delivered. Especially the poetry learning teacher
needs to change the way it is delivered. During this
time learning to write poetry in high school tends to
be related to natural phenomena and love. Teachers,
in delivering poetry writing material, rarely pay
attention to the diverse backgrounds of students
(differences in family background, economy,
ethnicity, regional language, and religion) let alone
the competence of students in writing poetry

differently.

Learning looks creative and innovative when the
teacher directs students to explore and discuss how if
diversity exists can produce poetry works that vary
according to the situation and conditions of the
students. One of the efforts made by teachers to

achieve success and improve learning is the selection
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of appropriate learning methods and models, Sagala
(2005; 174) states that teaching must be able to use
models and teaching approaches that can ensure

successful learning as planned.

Writing poetry includes writing activities that
require high creativity and imagination. Therefore
the synectic model is very appropriate to deliver
students in the practice of writing poetry. The
synectic model aims to develop students' creativity,
innovation, or renewal through metaphoric activities
(direct analogies and personal analogies) are expected
to be able to encourage students to be actively

involved in creative actions.

Based on the background of the problem the writer
can determine the formulation of the problem as
follows: "How is the implementation of learning to
write poetry based on multicultural education with

the syntactic model?"

II. METHODS AND MATERIAL

This study uses a qualitative naturalistic descriptive
form, namely research whose data is in the form of
words, images, and not numbers (Moleong, 2010:
11); examine phenomena that occur in natural
(Lincoln and Gubs, 1985: 187). The

researcher collects as much information as possible

settings

related to: (1) the planning of multicultural poetry
learning, (2) the implementation of multicultural
poetry learning that has been carried out in Senior
High Schools (SMA) in Brebes Regency, and (3)
assessment of multicultural poetry learning in Senior
High Schools in Brebes Regency.

Data collection techniques wusing observation,
interviews, and document analysis. Observations are
carried out in a planned and controlled manner, by
making direct observations of the learning process of
multicultural poetry. Interviews were conducted in a
and student

structured manner with teacher

the

multicultural Poetry learning.

respondents, regarding implementation of

The collected data was analyzed using the work
principle of an interactive analysis model consisting
of three activity lines, namely: data reduction, data
presentation, and drawing conclusions or
verification. Data reduction is done by simplifying
data obtained from field notes. The goal is to
reinforce, shorten, and discard things that are not
important and arrange data in such a way that
conclusions can be done. Data that has been reduced,

presented then the next stage is taking conclusions.

III. RESULTS AND DISCUSSION

Effective learning is characterized by the occurrence
of self-learning processes of students. The learning
process is an attempt to make students learn, so that
the situation is a learning event that is an attempt to
change the behavior of students (Gagne, 1998: 72).
Furthermore, the term of learning is closely related
to the notion of learning and teaching, (Sardiman,
2010: 47). The term learning is a translation of
instruction which has an understanding as a series of
activities designed to enable the learning process to

occur in students.

The learning is a system consisting of various
components that are related / related to one another,
(Rusman, 2014: 1). These components are goals,
materials, methods, and evaluations. Thus it can be
concluded from some of the opinions of experts that
learning is an interaction process that can produce
something because of the components or elements
that are related to one another. The learning
environment also contributes to the success of

students.

Writing poetry needs to be trained continuously in
order to achieve maximum results. Poetry has existed
since the civilization of human culture. Poetry works

always side by side with human life as a reflection of
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life visualized through symbols that are beautiful and
pleasant to read (Waluyo, 2010: 1).

Poetry comes from Greek 'poiesis' which is an early
form of literature. Poetry is the most humane, tall
and beautiful art. Poetry has existed since ancient
times and has developed since primitive times (Jha,
2014: 1).

Poetry is a narrative of experience that is interpreted
1970: 2).

Likewise, it is said poetry always changes according

in rhythmic language (Alten Bernd,

to the evolution of tastes and changes in aesthetic
(Riffaterre, 1978: 1).

combination of physical and spiritual forms as well as

concepts Poetry is a
the physical form of poetry, especially in the pattern
of sound. Sound patterns are rhythms and phonetic

forms, spiritual forms are patterns of intonation.

Poetry is an aesthetic work that utilizes distinctive
language tools. Poetry is also said to be an
independent world which means poetry is an object
which is self sufficient or autonomous as the world
in words (Sayuti, 2008: 24).

Likewise, that poetry is a type of literary work that is
considered as a statement of poets regarding the
condition or quality of human life (Ismawati, 2013:
22).
namely prose, poetry, and drama (Teeuw, 1980: 12).

Also there are three forms of literary works

From the opinion of some experts above it can be
concluded that poetry is the result of re-expression of
inner human experience which is realized through
aesthetic language by concentrating the physical
structure and inner structure and compacting the
words in the form of text. Learning to write poetry
in high school aims to improve students' abilities
related to the practice of sharpening feelings,
reasoning, and imagination and sensitivity to society,

culture and the environment.

The term of multicultural education consists of two

terms, namely education and multicultural

Education is a conscious and planned effort to create
a learning atmosphere so that students actively
develop their potential to have religious spiritual
strength, self-control, personality, intelligence, noble
character and skills needed by themselves, society,
nation and country. While multicultural education is
a process of developing all human potential that
values plurality and heterogeneity as a consequence

of cultural, ethnic, ethnic and religious diversity.

Multicultural education is rooted in Human Rights
(HAM), so multicultural education is very oriented
to humanism, namely love and tolerance (Tilaan ,
2009: 260).

Multicultural education has five interconnected
dimensions, namely: (1) content integration, (2)
knowledge construction process, (3) equity equity,
(4) prejudice reduction, (5) empowering school

culture and social structure (Banks, 2010: 23).

The syntactic model aimed at developing students'

creativity, innovation, or renewal through
metaphoric activities in the form of direct analogies
or personal analogies is expected to encourage
students to be actively involved in creative actions.

According to the synectic model is the right teaching
strategy to develop creativity in writing (Joyce Et.
Al, 2009: 182). Likewise it is stated that the synectic
model can help students to think freely (Vani, 2012:
1). Synectic comes from Greek which means
collecting and uniting together different and non-
relevant elements. In addition, it is also stated that
synectics is known as one of the popular creativity
techniques applied to problem solving approaches.
Here is a multicultural poem example (Sekaran,

2014: 38).

Senyum Mentari

Dikala sang surya menyapa alam

Pagipun menyambut senyum cerah sang surya
Begitupun para petani yang menuju ke sawah

Saling bertegur sapa
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Begitu rutinitas kehidupan di desaku
Yang beraneka suku dan ramah
Seramah mentari pagi menyapa dunia
Kicau burung dan kokok ayampun
Bersahut-sahutan

Menambah semarak suasana

Application of the synectic model in learning to
write poetry based on multicultural education.

a. Describe the Current Situation

The teacher provides motivation to write poems and
explain about multiculturalism that is around
students. Then students discuss the multicultural
issues around them and then connect with writing
poetry. The topics offered by the teacher are as
follows: (a) existing cultural problems, (b) various
events that exist in the community related to
multiculturalism, (c) customs or customs that arise.

b. Direct Analogy

Students pay attention to objects or events that have
been seen and experienced either directly or
indirectly phenomena in society that are fun, sad,
touching, even frightening to be used as inspiration
in writing multicultural poetry or as a topic in
writing poetry. Students determine the direct
analogy (living things and inanimate objects) so that
students' creativity will develop well.

c. Personal Analogy

Students must feel that they are part of the physical
element of the problem at hand. Personal analogy is
raised by asking students to pretend to be an object,
action, idea or event. The point is that students have
an event that they later like as if it were part of the
event that ultimately leads to empathy. This is the
creativity of thinking to write poetry.

d. Solid Conflict

Multicultural poetry writing is done individually
according to the topic chosen by taking a description
of the stage of direct analogy and personal analogy
and then proposing some solid analogies / solid
conflicts and choosing one of them. The teacher's
role is to guide, control and motivate students so that
quality poetry writing works

e. Direct analogy

Activities of students exchange their own work with
the work of their friends with the aim of introducing
their work so that they understand each other's
direct analogies determined by their friends then
students read poems by their friends. They comment
on each other and provide solutions to things that
are considered inappropriate.

f.  Re-check the Initial Task

Students re-correct poetry works made through their
synectic experience. This activity was carried out to
reflect on the shortcomings in the practice of
multicultural poetry writing and the subsequent

actions to perfect their poetic works.

1.Closing

In learning to write poetry based on multicultural
education with a synectic model of high school
students, teachers as learning spirits are required to
be creative, innovative and fun to change the
conventional teaching style. A teacher is able to use
students to carry out synectic stages so that the
results of multicultural poetry writing are of high
quality. The stages are: (1) Describe the current
situation, (2) Direct analogy, (3) Personal analogy, (4)
Solid conflict, (5) Direct analogy, (6) Re-examine the

initial task.
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ABSTRACT

This paper providing an Android App, which makes easier for students to apply their Original Degree. In now
days, the students after passed out from college there will settle in different places. The OD Application
Software is developed by a student in JNTU Anantapur. It is a Web Based Software and it took for him about
2 years to complete the project. It is realtime database based and it contains the a login method , a full detail
Fields of the Applicant , to fill the form and the payment gateway after that the application is successfully
registered. The Admin will check all the details that the applicant entered and then the verification is
carriedout after that the ordered is processed forward. This application will helpful for them to get certificates
from college to their currently living places. Here introduced more secuirty purposes in this, like OTP
verification, Image uploading. It is based on cloud Architecture using Firebase. Firebase is an Google Server.
Introcuded in 2012 April 12. It contains some more extra features then the Pre-Existence Software. The main
features are it is otp verification, uploading image of the applicant. While in the process of the applying the
OD, the back button will not work, if the application is closed the content entered is removed then the
application is not considered. If the Application is applied successfully then the application status is updated,
and check it in the status fragment.

Keywords : Android, Java, Application, Original Degree, Cloud, Firebase

[. INTRODUCTION
II. METHODS AND MATERIAL

The goal of this paper is to give developed a

Application that needs to help the students who are
passed out from the college and want to get there
certificates from college, but there so far and there
didn’t even have time to go to college and get their
certificates. All will be in busy in there daily life. So
our Application called OD Application or Original
Degree Application helps them to get their
certificates in couirer safely to their living places. But
, first there should have to fill there application and
needed to complete all verification and then there

can be furthur proceeded to get there certificates.

Requirement Analysis :

The project needs several requirements to be
gathered before processing to develop the OD
Application. One among them includes gathering
images and source codes about the firebase functions
like adding, deleting, replacing, image storing,
authentication. The other codes are navigation view,
tablayout, recycler view, menus, layout inflaters
etc..... The Application is gathered form JNTU web

site and implemented our Applicaiton which is not
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in the JNTU site and it makes our

Applicaiton more secure.

present

It was noted more than 50% of the Android devices
are using the version of kitkat or more. The
functionality requirements of the application is
simple and straightforward where as the technial
details involved research on the available android

technologies.

User interface is most important for any android
application and android has multiple facilites for
drawing user interface for applications. Few study
materials in android to code with the concepts like
libaries view and animations were also gathered so as
to smooth the application development process.
These gathered information helped to provide a clear
direction of deciding the software requirements and

hardware requirements.

User

Fills the Application
Receivers the information

about application

OD Application
Gives Information
stored in database

Accesses and uploads data for
verification and new Applications
Firebase
Database(cloud)

Verifies user data

Admin and removes the odd ones

The rest of this paper is organized as follows. Section
2 describes the existing system, disadvantages.
Proposed systems, advantages are given in section
3.conclusions are finally drawn in section 4 along

with future reference.

EXISTING SYSTEM

In existing system there is no proper website or
application to applying student certificates rather
than applying certificates in their college. It is very

long process after compilation of their courses.

Everyone go to their college, waiting for the
principal signs, pay the challan in nearer bank, and

fill the application form.

The OD Application Software is developed by a
student in JNTU Anantapur. It is a Web Based
Software and it took for him about 2 years to
complete the project. It is realtime database based
and it contains the a login method , a full detail
Fields of the Applicant , to fill the form and the
payment gateway after that the application is
successfully registered. The Admin will check all the
details that the applicant entered and then the
verification is carriedout after that the ordered is

processed forward.

Disadvantages:-

+  Time taking process, go to college and applying
for their certificates.

*  Everyone is busy with their works, at that time it
is risky.

+ Java is one of disadvantage in android
development, technology changes day by day.

+ App get struck by using java language.

+ Not portable.

+  Everyone not using a website frequently, it is not

portable now a days.

PROPOSED SYSTEM

In proposed system, Here done a Mobile Application.
Now a days everyone using the smart phones , it
makes easier for the applicants to apply there
certificates from there mobile itself. We introduced
more secuirty purposes in this, like OTP verification,
Image uploading. It is based on cloud Architecture
using Firebase. Firebase is an Google Server.
Introcuded in 2012 April 12. It contains some more
extra features then the Pre Existence Software. The
main features are it is otp verification, uploading
image of the applicant. While in the process of the
applying the OD, the back button will not work, if
the application is closed the content entered is

removed then the application is not considered. If
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the Application is applied successfully then the
application status is updated. We can check it in the

status fragment

0D Application

—{ Placing Application i

View all Applications
Verifies Applications

i,,/élacmg certificates to couirer Ofﬁca

Updates Rrebase Da'ta.hase)
contacts Users for Help
needed

User

Admin

Android:

Android is a Linux based operating system designed
especially for touch screen mobile devices and smart
phones and tablet computers.This project is Initially
developed by An- droid, Inc., which Google backed
financially later. Android was unveiled in 2007 along
with the open handset alliance: an association of
hardware, software, and telecommunication
companies devoted to Advancing open standards for
mobile devices. Android is a platform for software
development kit (SDK) an application framework
and key applications. Android is an open source.
Most parts of the Android application code is
released by the Google under apache license. This
open source code and permissive license make users
allow to modify the software and is distributed by
the device manufactures, and also allows to build
new versions of android. One of those modified
mod. The first

versions called Cyanogen

commercially available phone to run android was
HTC dream.

System Architecture

Android API"S

—

Java
Back
end

Android

Database Devices

FIREBASE Server Frontend

III. RESULTS AND DISCUSSION
Activites :

The app is mainly consists of One Activity that is
1. Main Acitivty

MainActivity :

The Main Activity contains a Side Navigation Drawer
with the 5 fragments. The Fragments are

1. Home Fragment

2. OD Application Fragment

3. Checking Status Fragment

4. Help Desk Fragment

5. Credits Fragment

ScreenShot:

RGUKT

wwwrgukt in

Home
] oD Application
Status

(7] Help

- About us

= Share
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Home Fragment :

The Home fragment contains again a tab layout with
5 fragments and the fragments are 4 from the main
activity and one extra fragment is RGUKT Fragment.
1. RGUKT Fragment 2. OD Application Fragment 3.
Checking Status Fragment 4. Help Desk Fragment 5.

Credits Fragment

Screenshots
000K T 4 &N AT
OD APPLICATION
o RGUKT
TabLayout
LR LA R R
RGUKT Objectives
The primary objective of establishing
RGUKT was to provide high quality
educational opportunities for the
aimed rural youth of Andhra Pradesh
The initial goal was that at least the
top 1 % of the rural graduates would
RGUKT Fragment :

On opening to the fragment it contains a Image Slide
Show, dots to represent the each image and the
Objectives of the RGUKT University and some
information about the college. The Image Slide show
consists of 6 images which are connected by layout
inflater and view will be in viewpager. The Timer
count is present which will automatically slide the
images after the time limit exceed. The RGUKT
Objectives and some information about RGUKT is
placed in a scroll view. The image slide view and
scrollview contents are combined in a linear layout

of vertical orientation.

ScreenShots

oooK/s £ O

OD APPLICATION

RGUKT ' MELF

RGUKT Objectives

The primary objective of establishing
RGUKT was to provide high quality
educational opportunities for the
aimed rural youth of Andhra Pradesh.
The initial goal was that at least the
top 1 % of the rural graduates would

OD Application Fragment :

The OD Application Fragment is main concept of the
project of the APP. The Editext field takes the
PCNumber of the applicant and checks whelther is
the college number or not (or) is he already applied
or not. If not then it sends a OTP to the applicant
mobile number which given in the college. Once the
verification is done the app redirects to the
Application form of the college. After filling all the
fields of the Application the applicant redirects to the
selection of the payment type , where he have to
choose mode to get the certificates after the
convaction or the before the convaction or in the
convaction. After that the Applicant have to pay the
money according to the selection of the mode. At last
the Applicant gets a copy of the application that he
applied , order number and shows the application

success. Then it redirects to the home page.
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Screenshots

= 0D APPLICATION

RGUKT  ODAPPLICATION  STATUS HELP

Note: For Verification Mobile
Number related to PC Number
should be present.

=TT e

0D APPLICATION

O
RGUKT

PC Number 6234
Password e
Student's Name  rgukt
Fothers Name  rgukt
Gender ® Male ) Female
Date Of Birth 24/04/1999
College rgukt
[ )
OD APPLICATION
Address
Flat /House /Plot No
rgukt
Street Name

rgukt

Locality

rgukt

City /Town /Village
rgukt

State

rgukt

Pincode

516530
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= OD APPLICATION

RGUKT  ODAPPLICATION STATUS  MELP

Note: For Verification Mobile
Number related to PC Number
should be present

0D APPLICATION

College rgukt
CollegeCode rgukt
Mobile 1234567890

Email rgukt@gmail.com|

[——
OD APPLICATION

an

Amount 1000
Due 100

Total 1100
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& Pt o it

OD APPLICATION

Payment

Transfer Money to this Num-
ber 9494719480 through any
online payment app.

In Payment write a Message
of Your PC Number to
Identify You Quickly

Checking Status Fragment :

In the Checking Status Fragment , the User has to
enter the order number of him and the password that
given in the OD Application form to check the status
of the Application. If the details entered by the user
is invalid it shows a error message. The details of OD
Application form is invalid the admin will reject that
Application and shows the message “Your
Application has been Rejected.” in Checking Status
Fragment. If the verification by admin is successfully
done, then the Application is forward for the
certificates section to pack the certificates of

particular person and to Courier Office.

YR .
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Screenshots

& AF8E =

0D APPLICATION STATUS HELP ABOLITLE

STATUS
Order Number

Password

Help Desk Fragment :

It contains the basic doubts that a Applicant gets
during appling for the certificates. The doubts and
the answers are given in this fragment and a
additional field is present that enables the applicant
to contact us. That field is Contact Us Field , the
applicant can send this mobile number to the clarify
there doubts. The helping team will call them for

there doubts clarification.

Screenshots

HELP!

1.How to Apply Original Application?
A year U | t
cation Tat

reqister for the

2.How to contact us?

-> The Help Desk Fragment contains a Contact us

Activity.

Contact Us Activity :

The ContactUs Activity contains a phonenumber
field that enables the user to send this phonenumber
to the helping team of the OD Application. The
helping team calls the user, for the clarification of
the user doubts.

Screenshots

0D APPLICATION

Send Us Your Phone
Number,
We Will Contact You.......

UniTesting :

In Unit Testing each independent unit is tested
separately, by isolating it from the remainder of the
code to ensure paprts of the code are working
properly, Unit is the smallest testable part of the code,
as in here the classes are treated as base unit. Since
the base application in was threading concept , it is
possible to leverage the j Unit for testing the

individual components.

1. Unit Testing ( OD Application ) Test Modules
Test Case Result 1.Activites: Check all the
clickables & textviews: Pass.

2. 2.API Calls Check whether API is called or not:

Pass

JSON test Check the JSON data to represent: Pass

4. GET method Check get method is working or

w

not: Pass
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5. Firebase Connection Checks whether firebase
connection is working or not: Pass

Upload Image Check quality of image: Pass

Tabs MainActivity tabs are in correct order: Pass
Order Status Check order status: Pass

O ® N

Processing Bar Checks whether the processing is

correcting properly or not: Pass

10. Payment Check payment is perfectly assigned or
not: Pass

11. Phone Number Check the Phonenumber of the
user: Pass

12. PC Number Check the pc Number of the user:
Pass

13. File Manager Checks permission to save the
Application Form to the internal storage: Pass

14. Authentication OTP verification for the applying
of the OD Form: Pass

15. Navigation Checks the

navigation drawer is working properly or not:

Drawer whether

Pass

IV.CONCLUSION AND FUTURE WORK

The application has been designed, implemented and
tested with real devices with users successfully. The
project helped in understanding the challenges
involved in developing an android application for
android mobiles and different type revoulation
mobiles, the ways to overcome the and in better
the the

of overall before

understanding value of designing

components applications
implementing them. The project has also taught me
android application development programming skills
and refining design and implementation the logic of
software and every phase and the

improve

performance of overall application.
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ABSTRACT

Transformer oil is widely used in electric transformers serving the dual functions as insulating medium and
cooling material. However, safety and stability of power system is interrupted due to the operation failure of
electric transformers in certain case. Therefore, efforts should be focused on improving the property of
transformer oil for the stable operation of insulating system. The purpose of this work is to obtain a new type
of nano-modified transformer oil with improved dielectric and thermal properties. In this work, ceramic
nano particles like Zro2 and Ceo2 are chosen because of their electrical insulating property and higher relative
permittivity and good thermal characteristics. The breakdown voltage property of the prepared nano-fluid is
measured for different samples. Finally, the optimal content (%wt) of nanoparticles are chosen based on the

measured nanofluids thermal and electrical properties.

Keywords : Electrical Breakdown Voltage,

Diffraction
I. INTRODUCTION

Electric transformers form a critical part in power
system. The transformer operation failure can
severely hinder the stability of power system. The oil
applied in transformers is highly refined mineral oil
which performs dual functions of insulating and
cooling materials. This oil is customarily a highly
(MO)

transformers as a cool and because of its high

refined mineral oil and employed in

stability at elevated temperatures and excellent

electrical insulating properties.

Insulation is essential as the winding inside has to be

separated to prevent voltage from leaking or shorting.

As the thermal conductivity of MO is low, it is not

uncommon to experience thermally driven failures

Transformer,

Nano Particles, Mineral Oil, X-Ray Powder

from instantaneous overload. Therefore, to achieve
significant extension in transformer lifetime and
increment in load/cooling capacity, it is pertinent to
increase the insulation break down strength and

thermal conductivity of the transformer oil.

Suspensions prepared by dispersing nanometre-sized
solid particles, rods or tubes in the base fluids are
called nanofluid. These are found to possess
enhanced physical properties such as thermal
conductivity, thermal diffusivity and convective heat
transfer coefficients compared to those of base fluids.
In many cases the viscosity of the nanofluidsis also
considerably reduced. The presence of nanoparticles
with large surface are cannot only be expected to
enhance the heat-transfer, but also to increase the

stability of the suspension.
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Moreover, the size and the weight of the transformer
and the current density of the transformer windings

depend on the amount of oil and the rate of
heat transfer. Thus, any work related to transformer
oil must take into account both its dielectric and

thermal characteristics.

The base concept of dispersing solid particles in fluid
to enhance the thermal conductivity is not new. It
can be traced back to 1873, when Maxwell presented
a theoretical basis for predicting the effective
thermal conductivity of liquid/solid suspension [3].
Solid particles are added because they conduct heat
much better than liquids. For more than 100 years,
scientists and engineers have made great efforts to
enhance the inherently poor thermal conductivity of
traditional heat transfer liquids, such as water, oil
and ethylene glycol [1]. Numerous theoretical and
experimental studies of the effective thermal
conductivity of suspensions that contain solid
particles have been conducted. However, all of the
studies have been confined to millimeter- or
micrometer-size particles. The major problem with
the use of millimeter- or micrometer-size particles is
the rapid settling of the particles in fluids [1]. The
large size particles and the difficulty in production of
small particles are the limiting factors for liquid/solid
suspension to be

investigated for practical

applications.

Nanotechnology helps to overcome these problems
by stably suspending in fluids nanometer-sized
particles instead of millimeter- or micrometer- sized
particles [2]. An important step in the development
of nanoscience was the assessment of the nano-meter
size of molecules in the beginning of the 20th
century. The concept of nanotechnology was
introduced in the famous lecture of Richard
Feynman “There is enough space at the bottom” in
1959 [9]. The invention of the scanning tunneling
microscope triggered the growth of nanotechnology

in the 1980’s. In 1995, Stephen Choi from Argonne

National Laboratory presented at the annual winter
meeting of the American Society of Mechanical
Engineers “the remarkable possibility of increasing
the convection heat transfer coefficients by using
high-conductivity nanofluids instead of increasing
pump power” [2]. After that, Choi and Eastman have
tried to suspend various metal and metal oxides
nanoparticles in several different fluids. The results
showed that nanoparticles stay suspended longer
than larger particles and nanofluids exhibit excellent
thermal properties and cooling capacity Since then
numerous research groups have investigated thermal
conductivity, convective heat transfer and
breakdown strength of nanofluids. The nanofluid
technology is still in its early phase and scientists are
working now to help using nanofluids as a tool to

solve technological problems of industry.

Nanofluids have some potential features which make
them special for various engineering applications. A
large number of research groups focused on the
drastically enhanced thermal properties of
nanofluids, especially the thermal conductivity and

convective heat transfer.

II. NANOSCIENCE AND SYNTHESIS OF
NANOFLUIDS

Synthesis Procedure

A sol is a stable dispersion of colloidal particles or
polymers in a solvent. The particles may be
amorphous or crystalline. A gel consists of a three-
dimensional continuous network, which encloses a
liquid phase. In a colloidal gel, the network is built
from agglomeration of colloidal particles. In a
polymer gel the particles have a polymeric sub-
of sub-colloidal

particles. Generally, the sol particles may interact by

structure made by aggregates
van der Waals forces or hydrogen bonds. A gel may
also be formed from linking polymer chains. In most
the

interactions are of a covalent nature and the gel

gel systems used for materials synthesis,

process is irreversible. The gelation process may be

reversible if other interactions are involved.
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The idea behind sol-gel synthesis is to “dissolve” the
compound in a liquid in order to bring it back as a

solid in a controlled manner.

Multi component compounds may be prepared with
a controlled stoichiometry by mixing sols of different
compounds. For the nanofluid preparation in this
study, the two-step method is used. The nanofluid
dispersion process is shown in Fig.2.4. All the
preparations were done under a fume-hood. The
preparation of nanofluids starts with the weighing of
nanoparticles in a glove box. Then the nanoparticles
are mixed with mineral oil and surfactant if
necessary. After this, the mixture is stirred with a
magnetic stir at ambient temperature for 30 minutes.
Finally the mixture is put under ultra-sonication for
8 hours to get a well dispersed nanofluid. The
magnetic stirring helps to disperse the nano powders
evenly in the base fluid, but the energy is not enough
to break any agglomeration of nanoparticles. So an
ultrasonic bath is used to break the agglomerations of

nanoparticles.

III. EXPERIMENTAL

Dielectric strength of transformer oil is also known
as breakdown voltage of transformer oil or BDV of
transformer oil. Break down voltage is measured by
observing at what voltage, sparking strands between
two electrodes immerged in the oil, separated by
specific gap. Low value of BDV indicates presence of
moisture content and conducting substances in the
oil. For measuring BDV of transformer oil, portable
BDV measuring kit is generally available. In this kit,
oil is kept in a pot in which one pair of electrodes are

fixed with a gap of 2.5 mm between them.

Now slowly rising voltage is applied between the
electrodes. Rate of rise of voltage is generally
controlled at 2 KV/s and observe the voltage at
which sparking starts between the electrodes. That
means at which voltage dielectric strength of
transformer oil between the electrodes has been

broken down. Generally this measurement is taken 3
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to 6 times in same sample of oil and the average
value of these reading is taken. BDV is important and
popular test of transformer oil, as it is primary
indication of health of oil and it can be easily carried

out at site.

IV. RESULTS AND CONCLUSION

SEM Characterization

The scanning electron microscope (SEM) is one of
the most widely used instruments in materials
research laboratories and is common in various forms
in fabrication plants. Scanning electron microscopy
is central to micro structural analysis and therefore
important to any investigation relating to the
processing, properties, and behavior of materials that
involves their microstructure. The SEM provides
information

relating to topographical features,

morphology, phase distribution, compositional
differences, crystal structure, crystal orientation, and
the presence and location of electrical defects. The
SEM is also capable of determining elemental
composition of microvolumes with the addition of an
x-ray or electron spectrometer and phase
identification through analysis of electron diffraction
patterns. The SEM images of synthesized nano-
materials ceria and zirconium at different resolutions

are shown in the figures 1 and 2.

Figure 1. SEM images of Ceria nonmaterial
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Figure 2. SEM images of Zirconium nonmaterial.

XRD Characterization

X-ray powder diffraction is most widely used for the
identification of unknown crystalline materials (e.g.
minerals, inorganic compounds). X-ray powder
diffraction (XRD) is a rapid analytical technique
primarily used for phase identification of a
crystalline material and can provide information on
unit cell dimensions. The analyzed material is finely
ground, homogenized, and average bulk composition
other include

is  determined, applications

characterization of crystalline materials
identification of fine-grained minerals such as clays
and mixed layer clays that are difficult to determine
optically Determination of unit cell dimension
purity. The XRD

characterization of synthesized ceria and zirconium

measurement of sample

are shown in the figures 3 and 4. The particle can be
0.94 4

Bcos©’
From the intensity curves of ceria, the value of B is

determined as 0.9deg or 0.01571 rad and 6 = 14.4302
deg. Substituting the values, the particle size of ceria

determined by using Scherrer formula L =

is determined as 16.55nm.

Similarly from the intensity curves of zirconium, the
value of B is determined as 1.5 deg or 0.0261 rad and
0 = 15.25 deg. Substituting the values, the particle

size of zirconia is determined as 26.2233nm.
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Figure 4. XRD of Zirconium nanoparticles
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Figure 5. Break Down voltages of transformer oil

filled with nano-particles

V. CONCLUSION

Oil based nanofluids are considered to be better
choice to replace conventional transformer oil
because nanofluids exhibit improvement in both
electrical and thermal properties. In this work, new
colloidal CeOzand

ZrOonanofillers in Transformer oil were prepared

solutions  comprising  of
and their dielectric and thermal properties were
studied. The main contribution of this work is the
achievement of enhanced breakdown strength of
mineral oil due to the addition of nanoparticles. A
possible explanation for this enhancement: the

adsorption of moisture and acid on the surface of

o L
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nanoparticles. The enhancement in the breakdown

Voltage values were found to be

higher in

CeOznanofluids when compared to ZrO2 nanofluids.

This may be due to the higher relative permittivity

of CeO2nanofillers.

[11].

. X.Wang,
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Money Supply and its Impact on Generating Growth in National Product :
Conceptualising a New Macroeconomic Indicator- Acceleration of Money
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ABSTRACT

This research work started with an aim to unveil the concept of a key macroeconomic indicator- velocity of
money. Though not widely considered during health check of any economy, this indicator is important in
measuring and ascertaining the prevailing broader economic condition. While discussing the concept of
velocity of money and elaborating the impact of its effectiveness and fine-tuning on money supply, inflation,
monetary policy and overall economic health, one new concept and term has been innovated- acceleration of
money. Through cross-country analysis of major economies from developed and developing nations namely
USA, India and China, it had been witnessed that acceleration of money, i.e. the change in velocity of money,
justifies and conform major global events of economic turmoil. The acceptability of the acceleration term has
been reassessed in Indian scenario with quarterly data analysis to find a gap in recent quarters with its
previous ones. The acceleration of money term has been separately analysed in Indian scenario where a an
autocorrelation has been established and a statistical ARMA(1,1) model has been established at lesser than 1%
significant level. This model, without any unit root, may be a useful tool to evaluate the future tendency of
acceleration.

Keywords : Velocity of Money, Velocity of Broad Money, Velocity of Currency in Circulation, Acceleration
of Money, Money acceleration model, Unit Root testing, ARMA model.

I. INTRODUCTION terms of productivity by generating products or
services and changing hands. The more it changes
Supply of fresh money into the economy of a hands, the more it adds to the national product by
country is essential for any nation for multifarious contributing to its growth with the incremental

control

reasons. Fresh money pumping may supply of currency- introducing the concept of
deflationary trend, increase capital formation, velocity of money.

accelerate  creative asset building, enhance

employment generation with a single-minded In Physics when we talk about the movement of an

objective to contribute to the growth of the country
in terms of gross domestic product or national
income. As we talk about money supply and its
objectives in national growth, we need to have the
clarity on the movement of additional currency
pumped into the system. Additional money added to

the existing stockpile of currency gets multiplied in

element of object and its rate of displacement with
time, we call it velocity which is a vector having a
directional element attached to it. When we talk
about the velocity of money it is simply the speed of
money to generate domestic product. The more
productivity a unit of money in the economic system

generates, the more velocity that money has. To
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make it shorter, the more GDP is generated from
unit supply of money, more velocity that money
possesses, and it is only possible when it changes
more hands. We put it in simple equation form
as:MV=PT, where velocity of money V= PT/ M and
is dependent on general price level of goods, volume
of transaction and supply of total money in the
system. The same can be calculated in terms of
currency in circulation (CIC), Reserve Money (MO),
Narrow Money (M1) or Broad Money (M3). In
general convention, we calculate velocity of money
with Broad Money which includes currency in
circulation, term deposits as well as demand deposits
encompassing available money in the economy.

We can generalise the concept of money velocity in
three different ways namely financial (Fv), industrial
(Iv ) and income velocity (Mv ) of money. Notionally,
Fv> Iv > Mv and when we illustrate velocity of
money, we generally consider income velocity of
money. When the health of an economy is in
discussion, the major thrust is on key indicators or
parameters namely GDP growth, fiscal deficit,
budgetary deficit, inflationary trends, unemployment
ratios etc. But velocity of money, though being an
indicator of monetary efficiency, lags its importance.
When fiscal prudence and discipline is of pivotal
importance, efficiency of movement of money
should not take a backseat. The aim of all fiscal
measures is to curtail deficit and contribute to
productive growth. Velocity of money indicates the
efficiency of economy and has considerable impact

in the growth mechanism.

Velocity is defined in raw term as Money velocity=
(Nominal GDP/ Broad Money). The same can be
expressed with respect to narrow money or currency
in circulation. When broad money is considered as
the part of the calculation, it includes time and
demand deposits, hence covers the entire gamut of
money in the economic system. But what is the
desired level of velocity of money value? There is no

specified value of the velocity defined that reflects

better efficiency or productivity, but its changing
nature has considerable implication in the economy.

Previous Research

Many research works have been performed across
the globe regarding assessment of money supply,
monetary demand-supply balance and its impact on
monetary policy. Multiple researches have developed
roadmaps and guiding path for future researchers in
the field of study of money- demand, supply,
velocity and circulation. Barsky, Robert, Alejandro
Justiniano, and Leonardo Melosi, in 2014, Dotsey,
Michael and Andreas Hornstein, in 2003 and
McCallum, Bennett T., in 2001 had justified the
importance of money / currency in framing
monetary policy. They also mentioned the necessity
of monetary demand-supply balance in evaluating
interest rate. This was highlighted by Nelson,
Edward in 2003. Anderson, Richard G., in 2003,

stated its historical evolution evidence for USA.

Bordo, Michael D. and Lars Jonung, in 2005 and
Bordo, Michael D., Jonung, Lars, and Pierre L. Siklos,
in 1997 researched on velocity of money with its
correlation on various policy framework parameters
namely interest rate, inflation and gross national
product. Cuthbertson, Keith, in 1985, Hamburger,
Michael J., in 1966, Friedman, Milton, in 1956 and
Judson, Ruth, Bernd Schlusche, and Vivian Wong, in
2014, performed extensive research on demand-
supply balance of currency. They pointed out the
importance of controlling currency in circulation
and also advised policy making authority to maintain
due diligence regarding maintenance of desired
money velocity. They mentioned the contribution of
planned velocity of money on GDP and GNP growth

with controlled inflation.

Lucas, Robert E., in 1988, Moore, George, Richard
Porter and David Small, in 1990, and Laidler, David
E., in 1969, classified the velocity in terms of broad
money and narrow money. They stated the

acceptability of M2 money in calculating both
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circulation and velocity figures. Through multiple
quantitative reviews they correctly pointed out the
importance of M2 money in balancing monetary
demand. Moore, George, Richard Porter and David
Small, in 1990, worked out a modeling method for
disaggregated demand in the economy that was a
trail-blazer in quantitative modeling for monetary
demand. Although multifarious researches have been
conducted on the stated subject matters, hardly any
study specifically talked about the importance of
change in velocity of money which has been termed

as acceleration in this paper.

II. METHODS AND MATERIAL

Initial Theoretical framework and Methodology

As we get to know the income velocity of money of
India, it is understood that generally broad money of
India is 8-9 times than the currency available with
public. The velocity of broad money got reduced
from 2.24 in 1991-92 to 1.22 in 2015-16. But in these
25 years India grew gradually and GDP grew
manifold times. Does it imply the reduction in
velocity of money? Reduction of money velocity may
be due to lesser GDP, more money in the system,
more deposit of money, lower price level or lesser
transaction volume. GDP grew and price level
increased in due course. Hence reduction in velocity
may be due to more money in the system or
diminishing transactional volume which indicates
lesser change in hands and lesser efficiency of money
system in India.

Velocity of money is an indicator which is by and
large static in nature due to its measurement at a
point in time. Its change in value over a period
depicts the impact of infusion of currency in the
economy. Change in velocity due to change in
money supply or money stock implies the impact of
unit change in monetary stock to the efficiency of
the monetary system. If a unit supply of money
increases its velocity, it enhances strength of

monetary system as the purpose of infusing that

money serve its purpose by increased growth or
increased national income or increased transactional
volume. How to define this parameter of change in

velocity with change in money stock.

The same aspect can be conceptualized with the
change in velocity with time in Physics which is
termed as acceleration or deceleration. Similarly, this
indicator of macro-economic variation has been
termed as acceleration of money. It can be
represented as Money acceleration over a period =
(Change in velocity of money/ change in money
stock of Broad Money) = d0V/OM. The money
acceleration can be represented in terms of both
nominal and real GDP as well as of currency in
circulation (CIC), Reserve Money (MO0), Narrow
Money (M1) or Broad Money (M3). For an example,
we can represent CIC Nominal acceleration of

money = 0V (nominal GDP) /oM (CIC).

Acceleration of money covers a duration — monthly,
quarter or yearly and the process is dynamic in
nature. Velocity of money can’t be justified with a
desired value whereas the change in velocity with
respect to change in money stock identifies positive
or negative impact of money change in the velocity
of money. When the economy is in acceleration, it
means the aim of pumping extra money is fulfilled
by generating higher efficiency through higher

velocity and vice versa.

Velocity of money = Mv = f(C, I, Gex, M); C=
Consumption, I= Investment, Gex= Government

Expenditure, M= Money supply;

I, C = f (N, Production,

Population level

Income Level); N=

Gex = f (N, Income Level);

Change in velocity of money = 9V/0M, where for a
short period of time (say, quarterly), government

expenditure and population level do not change
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much. Hence 0V/OM reflects change in velocity i.e.

change in gross national income combining
consumption, savings, investment with respect to
change in money supply where acceleration reflects
efficient economic progress fulfilling the objective of
Government and Central Bank to infuse currency in
real terms (overcoming the effect of inflation).
Hence, the conclusion can be drawn with rational
explanation that pumping additional currency =
overcoming inflation effect + creating acceleration.
In this research, it has been tried to logically
establish the veracity and effectiveness of the newly

conceptualized term- acceleration of money.

III. RESULTS AND DISCUSSION

Presentation of data and explanation

The analysis started with the basic presentation of
some relevant data pertaining to this research.
Various types of Income Velocity data have been
represented (Table 1) to understand the initial
trajectory of yearly velocity distribution.

2008-09 1.30 4.94 9.16
2007-08 1.38 5.01 9.64
2006-07 1.46 5.00 9.52
2005-06 1.50 5.15 9.59
2004-05 1.53 5.40 9.63
2003-04 1.53 5.52 9.64
2002-03 1.54 5.69 9.81
2001-02 1.66 5.92 10.37
2000-01 1.63 5.59 9.88
1999-00 1.90 6.26 10.87
1998-99 2.00 6.44 11.34
1997-98 2.09 6.32 11.05
1996-97 221 6.39 11.19
1995-96 2.22 6.18 10.94
1994-95 2.18 6.17 11.32
1993-94 2.17 6.35 11.36
1992-93 2.19 6.27 11.68
1991-92 2.24 6.30 11.42

Table 1
Income Velocity of Money
Gross Gross
Domestic | Domestic .
Gross Domestic
Product | Product
Product at
at at
Year Current Market
Current | Current .
Prices/
Market Market .
. ] Currency with
Prices/ Prices/ .
the Public
Broad Narrow
Money Money
2015-16 1.22 5.63 9.21
2014-15 1.24 5.77 9.47
2013-14 1.26 5.76 9.44
2012-13 1.26 5.57 9.17
2011-12 1.25 5.36 9.02
2010-11 1.29 5.05 9.15
2009-10 1.25 491 9.08

The term acceleration or deceleration as deduced can
be verified, identified and deciphered in various
economic events across the globe. Figure 1represents
M3 Nominal acceleration of money in US economy
that contains distinct areas which reflect events of
international importance. The first one reflecting
high degree of acceleration due to economic boom of
post 1990-91 where there was reduction in fed rate
along with high degree of employment generation
resulting in incremental capital formation. The
acceleration part of the curve explains the boom
whereas the second marked region highlights the pre
and post effect of recession and economic crisis of
2007-09 with its decelerating trend. The recession of
19 months is significantly represented in the plot.
The third part depicts recovery trend where the
deceleration gets reduced and acceleratory trend is
visible. Similarly, when the M2 acceleration with
respect to real GDP is plotted (Figure 2), it signifies

the trend explained above.
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M3 Nominal Acceleration in US economy

Figure 1
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Figure 2

Three areas of special trends highlight the events of
economy and acceleration of money can well-explain
the

compensate the inflationary effect and generate

such behaviors. If infused money can’t
acceleration, the planning in the economy doesn’t
bear fruit. Hence acceleration is a sign of noticeable
impact of planned growth in the economy.
Deceleration doesn’t only depict slowdown or halt
but also exemplifies deviation from planning purpose
with efficiency loss because the aim of pumping
more money is to increase its movement ensuring
transactional multiplication.

The analysis in India’s perspectivesignifies an even
encouraging picture. Quarterly acceleration of
money of India since 1996 has been plotted(Figure 3,
Figure 4) for nearly 80 quarters which symbolizes a

significant story to prove.

M3 Acceleration @ current price: India
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M3 Acceleration @ constant price: India
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Figure 4

Both the graphs are having similar pattern reflecting
gross instability till 2006 and improving stable trend
there onwards. The outcome of 30 quarters since
April 2009 strengthened the claim of stability in
Indian economy (marked in graph 4) when others
were struggling with crisis. Although it trickled
down to Indian scenario as well, it didn’t create a

havoc with Indian economy.

The similar analysis was performed subsequently on
the much talked about economy of China. China
grew at a considerable rate of 7% in 1998 to near 15%
in 2007-08 period and still growing at a sub7% level
sustainably. The best instance of China’s acceleration
of both M2 and M3 money is its 3 acceleration points
in every 4 quarters (Figure 5, Figure 6) ie. a
sustainable 75%. The continuous acceleration of
money in China is an indication of its monetary
efficiency. Though the value of acceleration reduced
over time, acceleration points in most of the quarters
are healthy sign for a developing economy like China.

Its M2 velocity of money was same (0.501) in
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January 1999 as well as in October 2015 due to its
robust growth path and well-tuned system efficiency
whereas broad money velocity of India got gradually
reduced from 5.36 in 1953-54 to 1.22 in 2015-16. The
notable part of China’s acceleration plot was its
pattern in the graph which signifies its “M” pattern
where 3 consecutive acceleration points was
followed by one deceleration point and these “M”s
are diminishing in size. It enforces stability as well as
sustainability ~whereas

acceleration points are

prevailing constantly in three quarters out of four.

M2 acceleration i@ current price: Chinese sconamy

[Sowrce: FRED data)

Figure 5

M3 aceeleration @ current price: Chinese economy
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economic crisis post 1930 depression. Furthermore,
there was no sign of any acceleration point during

recovery time as well.
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Figure 8

As the importance of the acceleration parameter has

been established with multiple cross-country
examples and analysis, this research targeted to
develop a probable prediction model of acceleration
in case of India. The 67 yearly data points since

1950-51 has been utilized to figure out the statistical

Figure 6
Quarterly acceleration data of 10 quarters up to
October 2016 from July 2014 has been analyzed
where it represented 4 acceleration points (40%)
(Figure 7) which is exemplary compared to its
previous 30 quarters (Figure 8). Previous 30 quarters
reflect not a single acceleration point which implies
the policies undertook might have overcome
inflation shocks but could not increase efficiency of
money in the economy. January 2007 to January
2009 had many considerable deceleration points that

may signify the impact of one of the severest

Null Hypothesis: AB has a unit root With only Trend
Excgencus: Constant

Lag Length: O (Automatic - based on SIC, maxag=10)

-Statistic Prob.*
men ki llge -7 14
Test critical values 1% lewel -3.534368
5% lowel -2.908923
10% leved -2.591006

*MaciKinnon (1998) one-sided p-values.

Nufi Hypothesis: AB has a unit root
Excgencus: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxag=10)

With Trend and Intercept

t-Stasstc Prob.*

2 Fuller test < 7181625 0.0000
Test critical values 1% level -4.105534
5% lowe! -3.480483
10% level -3.168039

*MacKinnon (199€) one-sided p-values

Figure 9
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Dependant Varable: A8
Mathod: ARMA Maximum Likelihagsd (DPG - BHHH)
Sample: 2 67
Included chsenations: 86
Comergence achieved afer 45 iterations
Cosfcient covariance compuled using outer product of gradients.
Variable Cosafficient Sid. Errar -Statistic Praob.
c 0.021488 0.006284 3419281 0.0011
AR(1) 0854354 0083262 -H80T10  0.0000
MA(1] 0584104 0.065158 1423016 10,0000
SIGMASD 0002152 0.000352 5.113724 0.0000
Re-squaned 0.062337 Mean depandent var 0.021600
Adjusted R-squarad 0.016866 S.0D. dependent var 0.043276
SE. of regression 0047864  Akaike info critérion =3. 168939
Surm squared resid 0142042 Schwarz criterion -3.034232
Log likelihood 1085090 Hannan-Cuinn criter -3.114500
F-statistc 1.373847 Dwrbin-Watson stat 1.915160
Prob(F-statistic) 0.258055
Inverted AR Roots -85
Inverted MA Roots -84
Figure 10

Model for acceleration of broad money (AB) in India.
It has been assessed that the series doesn’t contain
any unit root (Figure 9) and can be modelled with
ARMA(1,1) model (Figure 10). Unit root has been
tested in with only trend and trend with intercept
and in both the cases the test statistics tsac<test
critical values resulting in rejection of null
hypothesis i.e. there is unit root and acceptance of
alternate hypothesis. The ARMA (1,1) model with its
significance of coefficients at even 1% level ensures
the possibility of modelling the acceleration in terms

of Broad Money in Indian scenario as:

ABe=0.021488+ £:-0.854354AB:-1+0.984104e:1

where the dependent variable consists of its previous

value, constant term, residual term and its past value.

Source of Data

The above analysis was based on data available at
multiple sources. The monetary statistics data
available at Reserve Bank of India web portal was
considered for India. The data available at FRED
portal (fred.stlouisfed.org) was taken into analysis
consideration for US and China. The acceleration

was calculated using the change concept.

4.3. Scope and limitations of research

The research work, although caters to the purpose of
evaluating the very concept of velocity and
unfolding a newer concept of acceleration, has some
limitations. The research could have quantified the
acceleration with other developed and developing
countries to ascertain its effects on the major
economic events of the world. The statistical
modeling could have been performed for other
countries as well for a comparative observation.
Similarly the acceleration parameters of developed
and developing countries could have been separately
correlated to find out their interdependence in

various states of economic scenario.

IV.CONCLUSION

Monetary policy is usually the core function of
Central Bank of any country whereas Government
executes it with developmental policies and available
functionaries to achieve growth. I reiterate that to
achieve growth with incremental money volume
demands high degree of acceleration. The aim of
developmental policies is not only to get rid of
inflation but also to generate more product and
national income that guide the nation towards single
aimed growth path. When we talk about 8 % real
growth of developing economies, we need to
accelerate its monetary pace by gradually
incremental velocity with respect to incremental
money stock. Number of acceleration points indicate
success stories where number of deceleration points
reiterate the need to improve upon the efficiency of
money stock. For any country, repetitive
acceleration points seem theoretical and an uphill
task to be implemented but more number of
acceleration points somehow emancipate the ability
of the policy makers to direct the country to a better

growth path.

The newly introduced macroeconomic indicator
namely acceleration of money had redefined and

reiterated all major economic events,

gradual
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progress, growth movement, recessionary effect,
crisis aftermath, political stability, effectiveness of
policy deployment. Many proven facts got
revalidated again and most importantly some of the
intrinsic indicators or factors got represented in a
measurable manner. Acceleration of money
mathematically represents change in money velocity
with change in money stock whereas it physically
symbolizes incremental growth, more transaction or
increased productive output. Velocity of money is
not considered as one of the key macroeconomic
indicators but signifies the efficiency of additional
money infused in the system. The static nature of
velocity of money can be overcome with the newly
introduced indicator which is not only an eye opener
but also a remarkable incorporation in the available
tools to identify, measure and project growth map of
any economy. I will conclude this paper drawing an
analogy from Physics where velocity with
deceleration may bring a moving object to standstill,
similarly velocity of money with deceleration may
bring an economy to an unprecedentedly
recessionary circumstance. Mathematical models to
project acceleration of an economy may open a new
area of research with a special emphasis on
accelerating global economy for a better, growth

driven and well-planned one.
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ABSTRACT

The Vedas are the first texts in the literature of human race. They deal with knowledge, both physical and
spiritual. The Vedic views revolve around the concept of Nature and life. We can easily figure it out how
nature was related to life and livelihood of Vedic people through their literature which is referred to as The
Vedas. This paper attempts to explore the awareness of ancient Indian people about Environment. In various
texts of The Vedas we find the oldest and simplest form of Nature worship. This ancient literature reflects on
the history of Vedic period, as literature mirrors society and social lives. It is well established fact the nature
plays a dominant role in human life. Man has its roots in nature. The Vedas contain hymns in the form of
praises and prayers addressed to gods who are personifications of the powers of nature. The hymns are mostly
devoted to the adoration of the phenomena of nature.

Keywords : Atharvavda, Water, Environment

OBJECT OF THE STUDY

1. To identify and classify the environment issues depicted in Atharvaveda literature.
To explain the relevance of Atharvaveda in present time.
Concept of Earth, Water, Air& soil.

To know about types of solution to environment crises of AV’

ook W

To look for the scope of implementing the A V'knowledge to the current scenario.
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INTRODUCTION

Veda are the first text in the literature of human race. It deals with knowledge both physical and spiritual.
The Vedic views revolve around the concepts of nature and life. The oldest and simplest form of nature
worship finds expression in Vedic texts. In Modern Science environment are living and none living beings,
which is classified as light, air, rain etc. Environmental problems which we face today, are largely due to or
our scientific achievements. There is environment protection Act, 1986 follows- environment includes water,
air, land and there interrelationship. According to one indigenous theory established in the Upanishad, the
universe consists of five basic elements Environment (Prithivi, Vayu, Apah, Teja and Aakasha)-SHIH
W’Jﬁﬁ qfﬁ‘qﬁ arg: AHIHIR: MU Aitareya Upanishadl8.1.17. The relation of human beings with
environment is very natural .from the very beginning of creation wants to know about it for self-protection
and benefit. In recent days environmental science and ecology are disciplines of modern science under the
study of environment the concepts of environment differ from age to age, since it depends upon the condition,
prevalent at that particular time. In this paper, an effort is made to find out the awareness of ancient Indian
People about the environment. As Sanskrit literature is so wide I, refer here mainly to Vedic texts and
Particularly the Atharva Vedic Samhitas. According to The Atharvaveda there are three covers of the
environment and they are referred to as Chandamsi. They are: Water, Air and Herbs. They exist in the world
since the birth of the planet: “trini ca chandamsi kavayo b1 yetire pururipam darsatam visvacaksam apo vata
ousadhayastanyekasmin bhubana arpitani’ (Atharvaveda 18.1.17). It proves the Vedic sages had enough
knowledge and understanding of the basic elements of the environment. On the other hand, The Upanisads
describe earth, air, ether, water and light as the five basic elements of the universe: “‘Imani

pancamahabhiitani prthivi vayuh akasah apjyotisi” (Aitareya Upanisad 3.3).

1. Devotation to Earth

In the Atharvavda, the earth is described in one hymn of 63 verses. This famous hymn called as Bhumisukta
or Prithivisukta indicates the environmental consciousness of Vedic seers. The seers appear to have advanced
understanding of the earth through this hymns. She is called Vasudha for containing all wealth.
Hiranyavaksha for having gold bosom and Jagato Niveshani for being abode of whole world. She is called
Visvambhara because she is represented of the universe. The earth is described then as being present in the
middle of the oceans (sedimentary rocks) and as one having magical movements. It talks about the different
energies which are generated from the earth. The earth holds almost all the secrets of nature, which will help

us in understanding the universe. So the Earth respected called mother.
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The Earth upon which the sea, and the rivers and the water which food and tribes of men have arisen upon
which this breathing, moving life exists, shall afford us precedence in drinking. The mother- land is loved not
only for its material wealth comprising the botanical, Zoological and mineral wealth that contains but also for
the moral and spiritual ideals enshrined in the hearts and lives of the noble souls. This hymns is one of the
most attractive and characteristic of the Atharvan, rising at times to poetic conception of no mean merit, and

comparatively free from the stock artificialities of the Vedic poets.
2. Worship of water

Water is essential to all forms of life. Chhandogya Upanishad describes about qualities of water- The water is
source of joy and for living a healthy. The cycle of water is described- from ocean waters reach to sky and
from sky come back to earth.

(A.V 4.27.4) The Indian Philosophy through its Vedas, Upanishads and Gita given a high ranking to the
importance of water. The Water verily are healing, the water chase away disease, the waters cure all disease,

may they prepare for remedy (AV.VI.91.3)
3. Propitiation of Air

The Vedic seers knew the importance of air for life. They understood al about air in the atmosphere and also
about the air inside the body. Air pollution affects ecosystems in a number of ways. Trees are playing very
important role. Vedic rsis are the keen observers

Of the nature. The sacred texts Aranyakas and the Upanishad’s were produced by the great rsis who lived in
the forests. There is invoked the blessings of herbs and trees for betterment. Enlightenment came to Gautama
Buddha when he was seated

Under a Bodhi tree.
4. Glorification of the Sun

In the waters are diseases expelling, and remedial of everything. The Atharvans were aware of the remedial

power of waters, hence we find repeated prayers for healing in the Atharvaveda. (AV.V1.91.3)
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5. Plants as a panacea

g1 Y RIS Qdfd=eon|
FETUT AU I GEI@Eigd: || AV, VI96.1
Many plants of hundred fold aspect, whose king is soma, which have been begotten by Brhaspati, shall free
us from calamity. Atharavaveda gives the importance of herbs, which have to power to cure many dreadful

diseases.

Conclusion

From above detailed discussion, some light is thrown on the awareness of our ancient seers about the
environment and its constituents. It is clear that the A.V vision to live in harmony with environment was not
merely physical but was far wider and much comprehensive. In that time people desired to live a life of
hundred years and this wish can be fulfilled only when environment will be unpolluted, clean and peaceful.
If we take care for our environment, it will give us years to live here in this earth. Modern scientists should
feel proud of our ancestors for their profound understanding and views on Environment. Ancient Indian
sages knew about various aspects of Environment (Prithivi, Vayu, Apah, Teja and Aakasha), and also the
importance of coordination between all natural powers. During prayer the sages expressed their beliefs of the
interrelationship among these extreme powers. Prayers carry lives within, they strongly believed that the
natural powers existed — their thoughts, these powers and the sages praised them too. The ancient people
wished to live a life of a hundred-year—"jivema $aradah $atam” (Atharvaveda 19.67.1), and they were aware

of the fact that Environment should essentially be kept pollution-free, clean and peaceful.
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ANASe SU=IT 3R SHET YRERT

v N .U 32U f-ua S

ARI - TR el & IUATEN H Yogel I WIeT &7 § FeAlid Al & ocd Hlope W& &
g1 7 ek Rfauant & ek o1 S "RAT Shaa & sgoa IRk, saar fr FaAToTeAs
AT, TS TY, SAfFd TUT IRAR & ARt geaeu-RAver qor qa e, Rewr 3R sarg
& ufd faale, 3T &1 3edor, f[Affiesd TR & E-TR oa, dard Y ARl & Teld
U sedl 1 FAdeiae Rufoal iy fawward ff ik s Rwd @ odw A @
3SR o 39 ARET F SHRAT TR FT| 38 @ell # Gleg T, Alged TR, Toles

Iied, faelle $AR Yool 31T & A Soa@eld &

HEY Asq- HAIANIeh, IUITH, YRERT, AT, HTATISIh, TRAR, HATI AT, 3T fAehcT|

HAAToh Hgel BT AL 3o YT & § ST Held: HATARATT W TR 8 &
HAANI AT g o AT RIS 778 AR L1 &, T8 A JATfeehid aTeFNfeh @ AT 3Tl deh & Tl Hiaat
3R AMEHRT Y FIATT H A& BT &, fhrq FATALeIT0TaTE 319 WAT 37 7 3myfae &
HAILAVUTATE AEASH & Aclel, ST 3R 37eIcla, S cllet TN & 3reicit & 31T Hgerd &
g1 FEY 3T AR TR HY-SATIRY, FAR TR Afcieh TR A1 fF#ATar 3R Aaar g |

3 AAfaaTeT S Affes Reamet o sroe-3me dor @ aienfda & &1 wras @ A

AT AT g1 3eTch ITAR-"ATETSH & dEdideh Hal-ceh & #1gl, g AR 3Eer 4
Farfad g &1 AfeasF: Tee, A, uae 3R afes w4 a1 Fo [ARea sremfers
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AR #T AT gl § diosh g Ueh g4 3Tf [y & [ode AT dcd 30 ddd TR
I aF # 3uaey AL g1, dfed IO A AR ggfeat i s F & g @ §RE

3UATH Teh AT, THEIRN A, qe6-¢2 )

TSR HAAATT ol EeAcl I el HAlAd 81 3eieh HJAR-"eTFd TAR H HAIN,
Hecaglel, 3R HTE &I A AT &1 Ypid § o5 # d¢ @AY ghar & 3R o, aed
AR ROT & AT 39e & F81 W AHolead &l &l gEl IR a9 q@dr & f& 38 @8t &
qw 3fe afFd & 9 feg & 9fa 3R I W@ § 3R O T € wd €l s e
HRUN & g 5T & AT @ AT g1 36T § 3R g8 Ueh EleTall I Gl HT 3HeIsTd Hilel
AT g1 A fAar @ arfaqfd & AT 98 39 ardareRer S gHIfad ST Gwdr gl 98
3Ol 3R & HTPSC Fel & fT Tur At B goidr gred ¥l & fow gamaq ar g1
(aeT)

HeAldAATloleh 3UITET &1 SR g ar YHde & 3UArE & & HREH &1 7 o7 fohe]
HTellerehl EaNT YHde & S8 U&7 &l [ @ FhR &A1 97| 3e7eh 3u=aral # HedldAlioleh
UeT TISC FT H I & oAgr AT [ o arAtioies Uy &7 a7 GHde & 39edrar H
AAISIS SNael 39 TAET Gael, Sfee weal, TAEABT 3R A& & @Y 39T g1 Fed
fAETRY e 3rIdeT T 379eT T & Al W WS I < 81 JTT &I § HAldlialh
3YITET T &Y GTET HT HANIANh MY HEAT 8| HIsT daEdd H FAT § ? FHPT Il
SNIAT 81 31 3UsATEl T F FIAT ¢l Sleleq & 3UAMEl & HAWYH GFAHG $Hl W A
dlss &l A fhar 3N Teh d$ WRT T FAU AT 9F Sidleg & 3YIET T HAS &

UHIG HI ¥ §H ARR Gl Hhd €1 UG FS &k H WS F YHIAd g T HAUT-
g 1 TAT T IS, IR oS Sl gl F & AR a b A SIgl YHAwE o
HATST & Y ATFd & THPHd gl & YT 1 e Hgea Gan, @@l Sidles o afda &
gme’l?-frg‘s‘qsum FI IHRHT THS TW@T| 3% 3UIMAT H T8 g I1 ego-gar sy
FHAET 6l g, diceh [dag F&@T A Ueh AEA §, Fifh AN AARTIAT 38 a6 &
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IFEN g 81 e 9w AfFa i aoear © 3egia 9o oo, 38& 313 3 § w6 FERR,

3R 3H YR Sleleg & Yodeh 30T ATl &7 3UIE Fof aAT| AT AR-G0T FHEIT

F YR T 3T OI@a arel Sideg JA9UH §. 30 39I1d geAldr # 38l Th

AN TUT GO AT oA HIHA-ATEAT I aRifeleh 3MEROT H Y& fohar g, 'geltar & gers
AART Fllar ey AT Toh -GV & Y fololel TUF H TEIHT 39al AN-CE H ol
A F 38 HHATAT HIA g, ar ‘qaegfA i aRoh der draey @ aacd g aur g A

AT T 8T STl H FHS-UT & AW AT 8. ‘cFeraT Hr quer gRTEAT & aeg
3eish qEST  ITHT oo o ARRAHN & a1l W@ g@er ufd 3R 7 & | g o I3
FFQUT A 8§ ol & 3R 37W §. ‘SFdia &1 AT 9 el 9T & Sfae @
Fohd gl T 1 fo g i @ =g o Fhd 813 (TE)) 57 I & HARFd Seleg &
39T H ‘oo, 'faad, ‘SHade e & A Sedded . 31 3u=aar A o FH-gew
& FFeY WER FAANIART, grdfaedr, dafFdsdar anfe & aArega & f[fdy s #& 398 €
399 AR-IE ARG TF X FAS H AAGIHAT H o @A I8d & arf gad AR 39
3ifeaca 1 ugar f T ST g v Rufa & stera-araer & sfaRed 3R #S g 9w
TG @ . 3A% U GANS B A s @I T S &, fheq 3w s frdr
fAffAa g .

Sl @1 & ifa sorg Al & 3u=a ot Fur-faearm fr e @ gEiee
3U=aTEr T RERT A €1 3§ AT A i hUr B AGldr, TeAt B Fherar, fafawr
FUT-A'S, ARE-HRE IS W R 9T o § S qafaes Su=arat #. Ig R a9 §
fF FAAdAIfAS g STetarel SRl S & 3U=aral A HTSIEASRAT AT FIAWET & ded 38 @
9T ST § SN 9AdGHeNd A1 AAIfeH Iusarar #H. SRl S & 3usardar & a@ry S @69
I 99 ¥ a8 I€ § F IAF 3Tl & AANAAA hdel dok 3aT & aread
HTUROTHeTh. TgT HRUT & o 58T 31T 3N Sieleq & YA & uT 30 # AT o
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g’(ra-‘l‘rmﬁm'icid ATFded & PRI g Holld ofdTd g dgl iRl S & 91T iAol Siigel
¥ 9gd $ Sfsd gU N FH o9rd g Ioreh A 3R RO GAAISTd oferdr . Sce
& 8T SRl S aeleor-Reaifeen 3nfe &1 o g3ler ava § SRl d A«IfaRever &
f@eendl @1 9o 8, FeT o Fhel § T Sl S el yog@ Afaeevorarfeai sweer:
IS, USeR 3R YT &1 9 ¢ fhed 98 @@ e Jor & § Fifd I 30 @it
yaUderdre O Igd AP HeAd g. SiRlell & 39gEr # 'W¢ @ JEr, U9 S ST,
gy, ‘e, oy, 'SEs & g e & AT Seoway £ QY ® @ 39
TN, 'R FT [T 3R I AT ST H 3oglel TedlHe aRaAl & fe@mar g 3 a7
fFa-a1-frdr A=A I & RHR § 5 T% 3¢ AT 1 ETE AAH FE giar da
d® d 3 YR & AN ST H ToAded WA 8, Tho 90T &T0T 3ofehl ATAAT &l
HellcHres g STl %,ﬁwa‘wﬁaﬁrﬁqg%m%. 'eIrET H 3TcHAG AT Fr
Ty & o UT B orr 7 3w Ay AR WS A A F ue o AERAE Forsit § 9 §.
IS & HATILNUT &l HATUR HIH-ATGAT § I8 I hg # @ el 3T & dlel-aled
g 9T §. fohed Fife @elr o FAfaRelwor & fhdrel e & & T §, Boka®y I U
FI TadT & ¥ [GhfAd gl A 9id, iR @60 I 39T Tgof el a JIv g.
HAAAS 3UATEl S IFRT #3791 Y W §. Bl # A= 3usarar
A Ui T Sl HT AT AT P & §. 3egied 39 3USATHI GART AANIAT I Teh 3ofdl

TRC el &1, 37 3T T IR T T H ToAATcHRAT I AT & Yo g. AT
& AR 3UAE TG of@h & leded & Wl & §¢ ¢, Seleg 3R Serg SRl 39a ar=t
H T A% gid, 3o 9T Ueh fORIV YR & Sletel & qfcd & fT a1 910 gid §. g1 9&

# 3YAESN Sl a&] IRIIT FAT § T8 Siidel I 3 & 3Hd & Ao fG@el oorehr
FIifr 3T UTAT & T @ T fAT & Jar ardr I1 AF o &g Thd & b d 9T Sided

ST A2 810, 37T & 3Tl H S Ueh T T §dd Ao 3Tl § 98 & Sd% 39ea1d
geleh Sfardlcd & HATETH ¥ $C §. AT ol § AWl 39 ¥R 39l H ek & & &
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98 Tad gl Uik 98 T g 3R 3ah T @ fSiedl segefadt i ¢t @ w91 deey
Sigalt W § -TIfT 3ogied Silasd Toar §, 3R Siasd St 38s Tcdi Hf 9ram g-3d: 304
3= # SiideT & HET T 3R Fdeer o 3IRCT §. AT P AW : Teh Sigelr &

ghiRIA & 1T & Beol 39| Fr fGar # T 37 A 3L 59 39T Hl oI
Jeiraent # o AN @ AT 7 S GRRMAG Jeod dRT Heehl YT H1, o fonelr
AT HcHABET TAR HF FUTh I JHFFICY 3N @l A "qeT : v Siaar
a’rm?’rﬁwf‘\?l?rgmﬁaﬁ%qﬁmﬁ%@mﬁw—sﬁaﬂaﬁrmﬁ@r—aﬂﬁaﬁmﬁ

1 o TAFAT @ BT AT §. 3Hh STeldel HI FRO-HAAT FT AATIRAYOT & foysepsi

& Tl H AT el BT el [haT IRAT §. 36 Tcod H 3 3oieh BIE-TS Tl
TdedT & 1Y Siger & 3ifhd & 9 AT die O g @ed £ 398 IRET O &
TEQT AT 3o1eh AATdh TIT H Tollel T Seehe T ar & 3N IRUTETET a5 Hef-apsft
oA 91 Y ST TEar & S 38 F S I1feU. 36RO & v 3udhr Ig fSamar froAr
F U ¥ T F U7 @1 € ? 38 UER H Ao ScgFar & A T R A ar
ST 1. el AT & IRT T Fe8 991 AV J8 § & g8 ey @ R ger @
FASaT A F . AR-E, Sie-hehR NG I 38 T I Ry & o & 3o
el Ygid & HRUT 9 TS o &1 36jad @A §, 381 Si-oel & faer & g

3H% IR FT gET U&T Ig & & “IR Ud GEgHfd @ 98 9 # # fOIT S Fehdl g, AW
& Sitael #T HfUHa W & TeAv afvid g, [Sad So-HAAgi # deiieieh faRe T e

A S, S 3USAE HT qEA TS 3 cFafeUud ek 3T 8. Ygol HET &7 faglg Folel
I AT HI[H Usdl § Fdileh SHA 3HHI @R AfeFdea Hufed gl TellcAs Tl g,
fohe TS, ASEIAT, oTT MMM & FFeewl H 3Hh (AR fharcHAshcdl & & S5 & HRO
TAE il gl §. gad 3T AR 3 AW & FFaew i oI ST AafaAr 3818 J1r §, O
A MR §, areafas @, o geOres 3neefa & ==t e i st & deqdt A
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I Sl § 96 H 3YeAE A Ugel IR A g A F gdd AR IHUR-30 3roferer
39gTE 8 AT & FAdAAS gl f gfte e 8.

gl IUAARIT & AfaRed 3T o 37T Agcaqul IR o 39e 39=aral H
AATGART F WA AT 8. AR T ST @ Eh qfte #Rar g 59
39S A (@ RSt S o 0 iy gacdh g, emal # gl 93 vy faeare wihaR
YRR @ IRUT-HT A SUH g, fheq S-S @RI iddr § @n 3egee R g
THIRRT 3EhT FTaltll ol o el H IJFAY §. 37c: [N & HIS HT e WA 1ol
SI9 38 39 Sl H AT §, 9 96 3@ IW & a AT Bl g, Afhed M-E-MeR 39

RT 9dTg H o8 Sl §. a8 3H U¢aAT & 9 3P Hel Tolllel H X Ar § 3R dg 3=
ot & fF 39 ag AreaR & 3 87 ARl Afera el & fa 9 @eear F ju v

AT F &J0T AT § df 39 Hd H HIATelsh ¢ded doled o9l . 56 TR HeAldAA o
THTTEd 3YITEl 7 G & Hel & i gleidroll geldell &l 3UAEhRT o S@&r Qe &
Fre T &

TIAARTR Il & IUGMEN H Tcdel a1 WRieT & § FAMQAE & ded Hlolg
Ta & & ug ek Rfduant & gk o1 oad aRdT Shad & scoa gk, Siear &
fAATTcAs Adar, aaie duy, cafdd qur aRar & faffes ey f@dw qur qea,
RERT AR ®fgare & 9fa faalg, MYfaehar &1 3rhdor, e JeRr & E-qey qFee,
deTd SN AT A Jeld §U STl Y Aederias feufaar anfe favAdare off 3Rk st faway
N g H WA 3TAHSRT A 30 aRAT S 3HRAT IREH ha1. 5@ H@el 7 i a4,
Higel THA, Usig Ted, Taele FAN Yool IS & ATH Sool@ely .

el - U=y

2. el 3UTTH Teh AT, THSILA fHS, ToTahaTol YRR, 75 el (23¢R)

2. fR=3Y 3u=arg, RIgARIOT AfarEdd, EXEIdT AT Wehrere, IRToTEY

3. flg=dr wifgca &1 3fdery, 3. ANlg, AYY UuREFd, ATUsT, (23%9)

y. fR=ar IR &1 STATTH, FHT ARTIYT ESA/Tooldl e3aT, FollTdeh TTeeT (19T heTaiy,
HHYT, 75 feeel .
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TRII: — HETHIHT HTE RISraTeraremarentsy stfv=refiferera =renfmmat fife strmarfumne sfafa sifoeread weaat-a
IAAATSIRR, AT HR Sowrad: iz aeeped frafifa =s=nhi setay faudofiaae aarem fovef
SERT: el Fad

HEAIER: — YTca{ome:, WeTehidl HTe:, FRRTeasmeree , SReamay&nT:|
TRTHITHTEHEATHS il Falicehel TTEfGTaTiu| SEhaaTesTId T hisfy qgr: T RIgraaememehieanemt

I HAAT TT| HIa T Faet HIACIHRARISTIG T &Y T = Y Favyiaiem Al 7@ Hem
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ABSTRACT

The paper is an attempt to understand the impact of political quotas on the participation of elected women
representatives at grass root level. I have tried to understand the participation of elected women
representatives (EWRs) through the vantage point of public- private dichotomy. The power relations in the
private sphere has an inevitable impact on their participation in political and public sphere. Throughout the
paper, I have focused on two main issues. First, How the use of participatory tool for elected women
representatives failed in ensuring the real participation of women in grass root politics. Second, whether
women were co-opted in the existing power structure or the existing power relations were challenged.

Keywords : Political participation, Quotas, Public- Private dichotomy, Gender, Institutional Constraints,

Structural constraints.

INTRODUCTION- Politics in India is dominated by men. Women, who constituted half of the population
has always remained at the periphery of the political discourse for decades because of patriarchal societal
structure supplemented by biased institutional designs. Their exclusion from mainstream political life created
hindrances in developmental progress. It was for the first time in 1992 that a National policy was designed
and quotas were envisioned for women. The 73 Amendment Act mandated reservations for women in local
government institutions. This Quota based reservation for women in local government also signaled a more

inclusive democracy.

The 73 amendment act 1992 added a new Part (ix) to the constitution titled ‘The Panchayats’ covering
provisions from article 243 to 243 (O), and a new 11%schedule covering 29 subjects within the functions of
the Panchayats. It was only through the 73 and 74 Amendment Acts to the Constitution in 1992 that gave
Constitutional status to the PRIs, and prescribed a mandatory quota in them of 33 percent for women. The
Constitutional 73rd amendment has laid down in Article 243 D (3) that not less than one-third of the total
number of seats to be filled by direct elections in every Panchayats be reserved for women and that such
seats be allotted by rotation and to different constituencies in a Panchayat. While article 243 D (4) provides
that the offices of chairpersons in the Panchayats at the village or other levels shall be reserved for women

and such reservation shall not be less than one-third of total number of seats. The reservations mandated by
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73" Amendment Act provided a legitimate opportunity for women to participate and influence the decision

making process.

OBJECTIVES

The research objectives for this paper includes :

1. To assess the quality of participation of women representatives in Panchayati Raj Institutions.

2. To examine the impact of political quotas for women on their participatory function in Panchayati Raj

Institutions.
LITERATURE REVIEW

I have reviewed two sets of literature to understand both the theoretical concerns and practical concerns
relating to the participation of women in political institutions. The theoretical concerns are based on Susan
Moller Okin and Sherry Ortner’s works and points to the ‘Public- Private dichotomy’ and the role of
biological determinism which renders women as ineffective. While the practical concerns pertains to the
works of Niraja Gopal Jayal , Esther Duflo, Sudha Pai and others which alludes to the role of institutional

design and social constraints effecting the political participation of women.

Susan Moller Okin argued that the Public Sphere is also a reflection of what happens in the private sphere.
The disparities within family which can be attributed to gendered division of labour systematically
marginalise women in the Political Sphere. The family is the place where individuals are socialised. But it has
turned into a place for constructing gendered selves which then percolates to other sphere. Okin also
criticised communitarians, liberals and libertarians for keeping family beyond the purview of justice. The
disparity within family would deny equality of opportunity and this inequality in one sphere would overflow

into another Public Sphere.

Nirja Gopal Jayal argued whether quota based reservation for women have facilitated better participation for
women in local government institutions. She employed Maxine Molyneux’s distinction between ‘Practical
and Strategic Gender Interests’ to evaluate the impact of quantitative reservation on qualitative participation.
She pointed out that reservation certainly enabled women representatives to address ‘Practical Gender
Interests” while ‘Strategic Gender Interests’ are moving at low speed. Various social and institutional
constraints such as rotation, quorum, no-confidence motion, patriarchal and Casteist structures inhibited the

participation of women representativesin local government institutions.

There is a well-established gender gap in policy preferences of both men and Women. R. Chattopadhyay and
E.Duflo studied the impact of reservation for women in Panchayats on the developmental outcomes in West
Bengal and Rajasthan. They pointed out that women spend more on education, health, and nutrition and

other expenditure benefitting women and children.

An essay on ‘Gender and Governance’ which was edited by Martha Nussbaum, Niraja Gopal Jayal, Amrita
Basu and Yasmin Tambiah in 2003 as a part of UNDP project emphasised extensively on the idea of

! Quoted in Jayal, 2006. The practical Gender needs refers to the immediate perceived necessities of women and Strategic
Gender needs refers to those needs that has the potential to transform fundamental gender relations by challenging the
subordination of women.
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‘Gender’ in the governance discourse and also the impact of Gender inequality on Governance. The paper
contains an extensive analysis of the different ways in which women have been transforming the process of
governance through their participation in Political institutions which is not essentially ‘Private’ in a
traditional sense of Public- Private distinction. They were of the opinion that while affirmative action
policies in Governance as provided by 73™ and 74" Amendment Acts of the Indian Constitution has
definitely resulted in an upsurge of women and members of Scheduled Castes and Scheduled Tribes at the
level of Local and Urban Governance. But, while Participation is obviously contingent upon representation,

it would be a mistake to see representation as an end in itself.

According to Sudha Pai, Pradhanis elected to Panchayats in Meerut districts are all Dalit women, an
evident impact of reservation brought about by 73' amendment. Their husbands took all major official
decisions on behalf of them and they merely affixed their signatures on the paper. However, the mere fact
of being elected to the post of Pradhan did provoke realisation among them about the importance of
acquiring education or at least literary skills. This is called ‘Proto empowerment? and needs to be taken

seriously.

RESEARCH GAP

The research gap that I have deduced from the review of literature suggests that Participation of women in
local government is not crucially an active process until they have the ability and interest to actively work
in line with the preferences and concern of women. Only this will ensure a real ‘Politics of Presence’® for

women representatives.

RESEARCH QUESTIONS

The paper will look at the following research questions:

1. What is the impact of political quotas in PRIs on the participation of women representatives?

2. What is the impact of institutional design and social structure on the participatory functions of women

representatives?
METHODOLOGY

This paper is based on the analysis of secondary sources. The dataset that I have analyzed has been taken
from ‘A Study of EWRs in Panchayati Raj Institutions’ conducted by AC-Nielsen ORG-MARG, at the
instance of Ministry of Panchayati Rajin 2008. It was a comprehensive all India study which provided widely
generalisable conclusions. Attempts have been made to extrapolate from existing study to highlight the trends.

Further, theoretical inferences based on analysis have also been stated.

It was a comprehensive all- India study which included all states except States where Panchayats are not in
existence and elections have not yet taken place were not included such as Jharkhand, Mizoram, Meghalaya,

Nagaland and Jammu and Kashmir. 114 districts, 228 blocks and 1368 Gram Panchayats from 23 States were

2 Pai, 1999

3 Coined by Ann Phillips. The term ‘Politics of Presence’ implies that merely sharing the same same identity and behavior as
the represented group is not sufficient for the representative. This will require substantively acting in the interest of
women.
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covered. Gram Panchayats were chosen from each block on random basis. This included four female headed

Panchayats and two male headed Panchayats. The total community members were 20,184.

PARTICIPATION OF ELECTED WOMEN REPRESENTATIVES (EWRs)

The social profile of the respondents were as follows. 73% of elected representatives who were interviewed
were women and 27 % were men. 41% of respondents were within the age group of 21-35 years. A large
proportion of respondents belonged to disadvantaged sections of society. This was distributed as SC elected
representatives were 28%, ST representatives were 13% and 1/3rd of elected representatives were OBCs.
This distribution was seen in line with the reservation. Since reservation mandated their entry into political
space, 89.2 % of women representatives did not face any constraints in filling nomination. The reason would
have been that they would have contested from reserved seats and that their male counterparts would have

taken care of all potential challenges.

90% of elected representatives were first timers in Panchayat offices and within that a major proportion
consisted of women representatives. 86% EWRs were first timers in politics as against 17% EMRs. 43% of
EWRs were from reserved seats. Reservation was a determining factor in representation of women. It helped

them to demonstrate their political caliber and articulate and create their own political space.

The re-electability of women representatives was discussed against reservation. When the ex-elected women
representatives were interviewed. 89% of them did not contest election next time. 45% of them cited that
Panchayat work was unsuitable for women and also considered themselves incompetent in executing their
responsibilities. The boundaries between public and private sphere is definitely permeated by elected women
representatives when they enter into political arena, mostly through mandatory quotas. But they soon retreat
back into the private sphere because the rules that drives the public sphere are more male dominated.* They

need more time for child bearing/rearing and household works than what their political career permits.

62 % of EWRs responded that amount of time devoted to household work remained same. They do not
conceive themselves as ineffective leaders. They found it difficult to perform both domestic and professional

responsibilities. The gendered division of family creates barriers against women in all spheres of life.

De-reservation of seats could also be one of the important reasons. Rotation of terms in Panchayats were one
of institutional constraints which limits the participation of women. While 30% of elected representatives
considered spouse as motivating factor in contesting election and the same proportion considered husbands as
inhibiting factor their participation in politics. This could be understood in the context of proxy
representation which is understood as male presumed dominance in political sphere. It is usually the male
representatives who calls the shots from behind the scene and the women representatives merely affixed the

signatures on paper.

Their performance of elected women representatives in Panchayat Offices is based on the knowledge of laws
and rules and awareness of powers and responsibilities. The Capacity Building Training (CBTs) is crucial in
improving ability of EWRs performance. 65 % of EMRs secured training as against 54 % of EWRs. Training is
usually imparted on laws and rules. While training on planning and budgeting was recorded by small

proportion.

4 UNDP Report, 2004 on Gender and Governance.

Volume 2, Issue 6, November-December-2019 | www.shisrrj.com 120


www.shisrrj.com

ANALYSIS

The representation was not merely a sufficient condition for participation of women. The most important
indices of participation are Attendance in Gram Sabha meeting, Participation in Panchayat work,

Participation in Standing Committees. I have tried to analyse the participation along these indices.

The quality of participation in Gram Panchayat was determined by a number of Gram Sabha meetings. The
Gram Sabha discusses developmental needs and priorities of local village communities and are generally
involved in preparation of village development plan. The participation in Gram Sabha meetings was
confirmed by 93 % of male Pradhans/Mukhiyas as against 86 % of female pradhans/Mukhiyas. 73.5 % of
EMRs responded as having organised and attended Gram Sabha meetings. The gender gap was more
significant in case of ward members. 77 % of male ward members reported having attended such meetings as

against 60 % of female Ward members.

63 % of elected representatives reported less than 25 % of female participation in Gram Sabha meetings.
They were not able to create an enabling environment for women to participate and deliberate upon issues of
local importance. Caste and gender could be major intervening factor. For women, mobility factor could be
one of the reasons as they cannot venture out freely for attending the meetings. Also they are burdened by

multiple responsibilities which leaves little time for them to enter into political space.

For women from disadvantaged sections, participation in Gram Sabha meetings could be difficult when they
were organised in upper caste hamlets because they cannot dare entering those areas freely. Also, since most
of them were landless agricultural labourers, they cannot afford losing a day’s wage by participating in
meetings. The absence of ‘Critical Mass’> of female representation also reduces their bargaining and

negotiating powers and this gender gap sometimes gets reflected in the policy formulation.

Quorum is the minimum number of votes requires convening Gram Sabha meetings. This varies across states.
In Bihar, it is 1/3" of total number of household. If the quorum is not fulfilled the meeting is adjourned and
quorum is waived but not bypassed for next meetings. 73 % of elected representatives reported that quorum
was formed at Gram Sabha meetings. Within that gender gap was slightly more noticeable due to the fact that
57.2% of EWRs reported that quorum was formed for meetings as against 73.5 % of EMRs. There could be a
possibility that meetings were called by bypassing the quorum which also includes the votes of female
members. Most of the time the female members were not aware of such meetings and hence, could not attend
it. Rather than accepting the female representatives as equal counterparts, they are co-opted in male centric
political sphere. They were allowed to function only as long as power is concentrated in the hands of male
representatives. They face backlash when they start deliberating on ‘Strategic Gender Interests’ and question

the existing status-quo enjoyed by a massive chunk of male representatives.

Another important facet of participation was elected representatives’ interaction with local officials as
intermediaries between people and government. The gender disparity is more significant here as only 31.8 %

of EWRs reported having interacted with members of local bureaucracy as compared to 54.3 % of EMRs.

5> The Critical mass theory refers to the relation between the percentage of women legislators and framing of legislation
having an evident impact on women themselves.
6 Quoted in Jayal,2006
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31.7 % of female representatives reported having interacted with police as against 44.5 % of male
representatives. The male representatives emerged as more proactive members in their interaction with local
officials. Mostly the female representatives lack confidence and they were also intimated by slanderous

allegations affairs with men.

The participation in redressal of local issues was an important index of participation of elected members in
functioning of Panchayati Raj. As representatives at the local level, they were required to address local issues
which needs signing petition to demand from state government or organising protests. Viewed from a gender
prism the study reported considerable gender differences with only 20 % of women representatives
confirmed being part of any such initiatives as against 35 % of male representatives. More
Pradhans/Mukhiyas than ward members were active in such initiatives. When male representatives are
usually hesistant to speak in front of officials, women representatives are naturally more guarded. The final
decision making power actually rests with the bureaucracy and the Panchayats is meant to only offer

suggestions regarding the beneficiaries for various schemes

There are not much variations in the participation of elected representatives in health related campaigns.42.6 %
of EWRs participated in it as compared to 46.6 % of EMRs. Elected representatives were also required to
increase access to education by increasing enrollment rate, reducing dropout rate and creating awareness
about education. 62.3 % of EWRs were involved in such initiatives as against 74.3 % of EMRs. The study did
not suggest any attempt by elected women representatives to invest more in the female centric schemes and

thus there is no difference in policy preferences of elected women representatives or elected men

representatives.
Table 1. ALLOCATION OF FUNDS

Focus area Percentage of fund allocated (GPDP) 2019-2020
Roads 45.24

Drinking Water 6.82

Health and Sanitation 10.52

Education 251

Women and child development 1.23

Poverty Allocation 0.18

Family Welfare 0.15

Welfare of Weaker Sections 0.14

Source: PRIA Research

Even if representation has increased and the EWRs have been entrusted with more power and resources,
what remained important is the gap in the allocation of funds. The funds are directed towards infrastructural
developments such as building roads and toilets. There is a declining trend in allocation of budget to soft
development issues.” This is important in understanding the effectiveness of women as leaders and agents of
change. While state has definitely paved the way to strengthen participation by increasing the quotas to 50%
in many states but lower allocation to women and child development and other soft issues will have a direct

impact on addressing the specific developmental challenges of women and children in rural India.

7 PRIA research
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In a response to parliament question on deficiencies in functioning of PRIs in August 2018, the Minister of
State for Panchayati Raj, Purshottam Rupla responded that PRIs are grappling with inadequate devolution of
powers, manpower constraints, poor capacities of elected representatives and functionaries, lack of basic

infrastructure in Panchayat offices, social inequalities and lack of transparency.

If reservation are rotated every five years, there is little incentive for women representatives elected on
reserved seats to perform. This is because next time when she will contest, she will not have benefit of
reservation in the same seat. Also, Reservations in Panchayats for women and disadvantaged sections is not
much effective in case of decision making by consensus. They dare not raise their voice against the majority

voices and their demands remained isolated. Thus, it is easier for situations of elite capture.

The role of Standing Committees was the preparation of Gram Panchayat development plan and execution of
schemes within budgetary provisions. It plays an important role in the implementation of various schemes.
Thus, assessment of participation in standing committees with respect to elected women representatives was
an important probe of the study. 78 % of EWRs were members of such Standing Committees as compared to
64 % of EMRs and more than 90 % of elected representatives confirmed participating and expressing opinions
in standing committees’ meetings. A sizeable proportion of elected representatives reported being members of
educational Standing Committees.
Table -2. EMPOWERMENT AMONG WOMEN REPRESENTATIVES AFTER RESERVATION

EWRs EMRs
IMPROVEMENT IN SELF- 77 82.9
ESTEEM
RESPECT WITHIN 64.9 74.0
HOUSEHOLD
MORE SAY IN DECISION 69.8 83.9
MAKING ABILITIES
RESPECT AMONG 79.0 88.3
VILLAGERS

Source: (MoPR Study: 2008)
TABLE 3. POST-ELECTION ROLE CONFLICT AMONG WOMEN

ROLE HARYAN HIMACHAL KERA ODISH UTTAR MAHARAS
CONFLICT A PRADESH LA A PRADESH HTRA

Yes 38.2 12.7 57.7 7.3 12.1 27.1

No 61.0 87.3 42.3 91.1 87.9 72.9

NA 0.8 - = 1.6 = -

Source: PRIA research

While the MoPR study showed slight gender gap in increase in confidence and status among women
representatives and suggested increase in the status among EWRs but table 3. which is based on multi-state
study reflected considerable differences in the perception of role-conflict among women representatives.
Thus, where patriarchal and caste structures are less stringent, women were able to perform their roles and

responsibilities and hence could witness an increase in status among community members. Their role conflict
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in both domestic and public sphere will happen only when they will perform their responsibilities that has

been entrusted in them. This is recorded in case of Kerala and Himachal Pradesh.

THEORETICAL UNDERSTANDING OF PARTICIPATION OF ELECTED WOMEN REPRESENTATIVES

Now, I have tried to understand the analysis from the vantage point of public- private dichotomy.

The 734 Amendment certainly created a political space for women representatives to articulate their political
concerns and interests. The MoPR (2008) study suggested a significant increase not only in representation but
also in participation in political sphere. Though the perceived gender gap between men and women has not
been reflected in policy formulation. This was evident from women and elected male representatives’
participation in health and education related campaigns and formulation of policies. But the Minister of State
response to a starred question on Panchayati Raj definitely suggested multiple constraints. And this has also
been corroborated by PRIA study on Panchayats which suggested that allocation of funds to Practical Gender
issues has reduced over the years. On the other hand, there has also been a considerable gender gap in
women’s participation in Gram Sabha, their interaction with bureaucracies and their participation in

redressal of local issues has also not been very encouraging.

While a women’s socio-economic status definitely influences their participation in Politics, the role impact of
women’s position in domestic household cannot be ignored. This implies that when a woman owns the
decision making power in her personal household, she can easily venture out and a make a place for herself in

the public sphere which is presumably male-dominated.

The respondent's demographic characteristics, the educational level of respondent, their family income, caste
has direct bearing on their political participation which is dependent variable. The study also points out the
critical role of caste and attitude of women towards social issues. Upper caste women are likely to be more
conservative and has conformist attitude. Low caste women on the other hand are more socially mobile yet

backlash from upper caste male representatives worked against their full-fledged participation.

The MoPR (2008) study yielded interesting pattern that the variable with largest impact on respondent's
knowledge of amendment was whether someone in family contested election. Women's socialisation was
important in determining whether they contested or not. What is more surprising is that women are aware of
the advantages that politics brings but are still not politically active. This is because they have internalized

their non-political positions.

The personal is political debate can be contexualised to understand this trend. The dynamics within a family
itself which is the private sphere also involves issues of power. Looking after the children and taking care of
the family are amongst the multiple responsibilities of women representatives in domestic sphere due to
gendered division of labour. And, this has an obvious bearing on their limited opportunities in public sphere.

For Susan M. Okin, Gender refers to social institutionalization of sexual differences.® Private refers to sphere
where interference with freedom requires justification. Public refers to the sphere which is more accessible
with constant intrusion. In a dichotomous sense of domestic and non-domestic life, the state alludes to public

while family and domestic life refers to private. There is a problem within this dichotomous division of labor

8 Okin,1989
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between sexes. On one hand men are supposed to be preoccupied with production related and political
matters while private refers to dominated sphere relating to reproduction and are unsuited for public roles.

Ortner argues that the subordination of female is based on biological determinism.° Women are symbolically
associated with nature because of their physiological roles and men with culture. Since it is always culture’s

project to subsume and dominate nature. Men find it natural to subordinate women.

There is a politicisation of the personal which contributes to the personal-political/private-public divide.
What happens between two sexes in personal sphere is not immune from power dynamic which is the
distinct feature of public. The gendered public sphere can be understood in the sense of perceived domestic
responsibility of female as child-bearers and care-takers and male’s duty as bread winners. Until the

gendered structure in family is challenged, there cannot be equality in both public and private sphere.

CONCLUSION

The political reservations for women in Panchayati Raj mandated by 73" Amendment Act is definitely a
necessary but not sufficient condition to facilitate participation in Panchayati Raj. It is thus reasonable to
except some robust changes. First, The large section of women representatives has middle or secondary
education Thus, Non-formal training should be given to them. This will ensure that women representatives
will take up political responsibilities more actively. Second, Women representatives should organise other
women into Self Help Groups (SHGs) and Mahila Mandals to strengthen their capacity for decision making.
Third, There is also a need to put in place a strong institutional mechanism to look after the grievances of
women representatives. Fourth, Besides Quotas there is also a need for attitudinal change in society towards

women and patriarchal structure can be altered.

To conclude, it can be said that the reservation for women can be an important impetus to women’s
empowerment in India at village level but that it is not a guarantee for the participation of the elected women.
The goal of women’s empowerment will not be accomplished by reservations alone as there are more
restraining than facilitating factors for the entry and participation of women in political arena. Steps are being
taken to overcome the restraining factors that inhibits women representatives’ full-fledged participation in
Politics. But definitely a structure which has been created over centuries cannot be dismantled within a short

span of time.

To expedite the process it is essential to implement some supplementary policies which encourage the self-
confidence of women and build their capabilities. The political and social environment shall be created which
will enable women representatives to acquire awareness, experience and confidence to become responsive to

the needs of other women and articulate it.

While it cannot be claimed that women are categorically empowered though these reservations, it cannot be
denied that they have gained a certain extent of authority and confidence as a direct outcome of the quota. In

this respect it appears that the quotas are a feasible tool for the political empowerment of women.

° Ortner, 1974
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AT, S
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STefiehTet AT SRiSTe JT qefter Agerea 2w 3f Sfheetd e s qew Sa iRl
| S J T SEHEATI: foreree Hiaf STy Sreief,

|1 T ar forgerar 3id e el | seriy SEghies waid o HEdieg aq

Tt Hewsl qreed TerTiaT e sremdifel qem = fre sereh Fay &y

SVTERIl ST ToRTTreTared: SBaHIENE HETcHT T -aHEEae -

oter A aTeTRE TR AT R Te AT cHeh (T TuTt FaTgtuTTarehTa: 3f areRiA SAhal
wafd | e fawd awefafa wamaiiemdfUed: Fraudsir 3¢ - “Modern education is
concerned with the welfare, it both the individual and society”. A TS U ath  RId
I HHE: AT ST e IO el | ST STOMHTHISRT Jeed e alfald | Jam
SROTTTY: FeldaEgEY: SHatd €SI | AIGIESHYR (e g #: JEeiAT sIfe: TehHer e O |
7t g 3= —

H: TS HTSATUTE ShIUT S-eTHTeTa: |
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3f | warget e Suffe it yerfeanfia -
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fg  Ant afeg v TR A )
(F3MTG -03 F-97)
a7 T Afheafdh™ FEAAl T | HHTRHHEMRASS Geayivfd: e
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AT RAeh- I RREHEIT ST=IGHT Jdd |

AR e - ¢ AHURERtgH a9y e add g9 9
A0 T8 Hald, T o 3¢ HHeTErs-e=] Haifor &A1 THTa <]

( “Mental hygiene is a science of that deals with the human welfare & pervades all fields

of human relationship”.)
ARSI [ AT GHESHET IAEEAC Jad U o ek G9HSy 3T9: foed |

(““ Mental hygiene is a level of psychological well — being or an absence of a mental
disorder”.)

It is a psychological state of someone who is functioning at a satisfactory level of
emotional & behavioral adjustment .
A AT R e T ET TRV —
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LLIERNETUIRE]
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oRheaITd], SATITRIeRT S| STa=TRTisheaTd, Fejfavata fFelfs: fomeafdl ster serifiey |
Fq: e HeheATai T aqvafdl
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3T || dferl. s1em)|
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. SATCHY & Frell|

10. 3R Ui STaer |
11, SATRRTTAGETTIT: WIeHT:

o o
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1. Wﬁﬁm(Psychoneurosis)
2. AAfSRT: (Psychosis)
3. WG ~FAdT (Mental defectiveness)
4. IqTIerent: (Anti Social)
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qeq &g - TR ITOATH &7 A0 g AT (o
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“A sentence is a word or set of words revealing an intelligible purpose.”™
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