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Foreword

e a =

One more leaf is stitched to the annals of the research journal
of Govt. Arts & Science College. This year being the golden
jubilee year of the college, we have tried to make this issue of the
research journal a standalone version. It incorporates high quality
research articles from the time tested stalwarts in the field as

well as the budding talents in the college. As the boundaries that
demarcate different disciplines have considerably narrowed down,
greater scope is there for inter disciplinary research activities.

The journal, we believe, will provide ample opportunity to those
who aspire research in their respective fields. I am happy that the
academic community of the college has responded in a vibrant
manner to this venture contributing research articles of high
quality. I take this opportunity to praise all those hands and
hearts that worked behind this journal for their yeoman service
in producing a really worthy issue of the research journal.

Prof. PM Raghavan
Principal






Editorial
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his issue of research journal has synthesized research articles of

high quality from all fields, which are peer reviewed by eminent
professors and experts. Peer reviews of manuscripts yielded plausible
suggestions for improving the manuscripts and providing information
that would be useful in surfacing the unique contribution of it instead
of simply identifying deficiencies. And of course this is consistent with
the goal of this journal to publish research that is insightful, innovative
and impactful. We understand that the effort behind research findings
will be appreciated when it finds applications in society and recognition
from academic community. This volume maintained a critical balance
between articles from various disciplines, to be positive and constructive.

Nowadays, journal relationship with internet is very essential because
the journal with an electronic incarnation is more widely read than
print- only ones, and the articles in free- access journals are liable to be
read more widely. In order to improve the visibility of articles published;
these will be posted in our institutional repository. We received a steady
flow of submissions from the seminar series conducted by different
departments in connection with the golden jubilee celebrations, only
a few of them are selected and published in this issue. However, this
volume is formatted as “golden jubilee issue”

It is hard to publish a research journal without the help of academic
community. Hence it is our pleasurc to express sincere gratitude to
the professors and experts who have expressed their willingness to act
as reviewers, and to the scholars and all others who have directly or
indirectly participated in this venture

With loving regards,

Dr. AK Abdul Gafoor
Editor






THE THEMES OF TRAUMA, MEMORY AND EXILE IN
SALMAN RUSHDIE'S THE MOOR'S LAST SIGH

Bhavya Prakash

Assistant Professor, Department of English, Sree Narayana College, Kollam - 1

—a

< Originally the word ‘trauma’ belongs

to ancient Greek, which literally
means ‘wound’. Now ‘trauma’ is an object
of study in many disciplines such as natural
sciences, the social sciences, medicine and
law. As the discipline changes, the precise
definition of the term may also change.
But in common there persists a ‘wound’.
In literature and literary theory, trauma is
an offshoot of Freud’s ‘seduction theory’
and became popular among social theorists
in the mid 1990s with the publication of
Cathy Caruth’s Trauma: Explorations in
Memory. It announces itself as an essential
apparatus for understanding the real world
and acts as a potential means for changing
it for the better and gives new voices to
the group who are being silenced. In 1992
Shoshana Felman, a proponent of trauma
theory, collaborated with psychoanalyst
Dori Lamb and published Zestimony: Crises
of Witnessing in Literature, Psychoanalysis,
and History. In 2002, Felman published her
Juridical Unconscious: Trials and Traumas
in Twentieth Century where she explores

the relationship between literature and
psychoanalysis.

According to Caruth trauma is a “missed
encounter” and should be understood in
terms of “absence”. This “absence” leads
the victims to be in the state of “possessed”
and gradually they become “living ghosts”.
The victims are also pushed into a state
of unbearable isolation. This isolation is
both individual and historical and the
trauma of the victims is a wound resulted
from the isolation from a culture, nation
and the world. Moments of historical crisis
such as Holocaust, World Wars, horrors of
Colonisation, terrorism etc. create collective
trauma. Unaware of the psychological
impacts caused by the powerful silencing,
the victims are helplessly trapped inside the
aftermaths of their crisis and are destined
to live their whole life with the burden of
silence. Their thoughts are controlled and
limited by their unending sufferings.

Exile often constitutes the so called
traumatic sufferings and isolation. The
trauma caused by exile leads the victims to an
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unending repository of human experiences,
where the author concocts dreams by mixing
pastand present. His mother country lives in
his memory and is forged into new products
of imagination by the heat of his invariable
experiences in the land of others. Edward W.
Said opens his essay on exile like this:

Exile is strangely compelling to think
about but terrible to experience. It is the
unhealable rift forced between a human
being and a native place, between the self
and its true home: its essential sadness
can never be surmounted. And while it is
true that literature and history contains
heroic, romantic, glorious, even triumphant
episodes in an exile’s life, these are no more
than efforts meant to overcome crippling
sorrow of estrangement.

Said (137).

The writer transposes his own intellectual
homelessness into a literary text. Salman
Rushdie’s characters, like the author himself
undergo the inevitable trauma created by the
forceful exile. In his novel, The Moor’s Last
Sigh, the protagonist Moor is victimized by
religious fundamentalists. He is demanded
by the circumstances to flee to Benengeli
to escape the guilt of a murder he thinks he
has committed. (It is usual with the victims
of trauma to feel themselves as convicts of
someone else’s crime.) A sense of unreality
rules him and he appears to be fed up with life.

Like the author who was informed about
the shocking death sentence declared by a
fanatic religious head, all on a sudden, Moor

10 G

mment Arts and Science Colleg

slipped into a distress caused by the religious
fundamentalism of Raman Fielding. Raman
Fieldingis an icon for many fundamentalists
who poison and kill the cosmopolitan
culture of the city - Bombay. In the novel,
Bombay reflects everything pertaining to
India and in a larger sense the whole world.

Moor is the son of a Catholic mother,
Aurora da Gama and a Jew Abraham
Zogoiby, a couple who had migrated from
the South Coast, exactly from Cochin,
Kerala.( migrants from Malabar coast to
Malabar Hills) Bombay is a cross section
of India with all its religions, languages,
cultures and the virtues and vices. And the
Zogoiby family is a microcosm of Bombay
with mutli religious members in it. The
Moor proclaims: “I however was raised
neither as a Catholic nor asa Jew I was both
and nothing: a jewholic, - anonymous, a
Cathjew...” (104).

This multi-religious multi-tongued
cosmopolitan nature of the city is destroyed
and that leads to the trauma of the Moor.
Moor is said to be dead (may be exiled) by
a bomb explosion. Bombay, in the post-
Masjid period witnessed many series of such
explosions. Bombay slowly turns to a very
dangerous place for a multi religious man
to survive. The Moor is forced to migrate to
Benengeli in search of his mother’s stolen
paintings; what he believes as the best part
of what remained of his dead mother’s. He
carries with him the guilty conscience of a
murder which was not actually committed
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by him. In Benengeli, Moor’s experiences
are nightmarish and lives there as a living
ghost. He asks to himself: “Was I travelling
to the country of the dead? ... I had died in
the Bombings like so many of the people
and places I cared about?” (381). There are
phantoms and unreal situations. Even though
Moor is warned by someone about the
deceptive traps, he is lured by the mysterious
strangeness. He tries to comprehend “this
surreal foreignness...” (383). Unable to
decode anything, he feels like losing his
transcontinental memory. His condition is
helpless that he cannot speak Spanish and
communicate with anyone. Benengeli is
filled with a large community of ‘parasites’
or expatriates. The Moor’s identity crisis is
revealed through these words: “A piece of
Eastern architecture with a baroque cathedral
stuck in the middle of it” (388). He feels that
he belongs to nothing. Bereft of a religion and
devoid of a nationality, the Moor is highly
alienated. Gradually the Moor conceives that
everyone in the street is an expatriate from
different countries of the world. The street of
parasites is quite unlike a village, where there
are alarge number of expensive boutiques and
cating places. The street is crowded by people
with empty eyes who are in alligator shoes and
sports shirts with crocodile over their nipples.
Moor feels that these souls who are in Hell,
totally unaware of that, needs compassion.
The parasites walk up and down the streetand
eat and drink and gossip about the hideous
minutiae of their lives. The trapped shades

THE THEMES OF TRAUMA, MEMORY

would not be reflected in mirrors, besides
there are no mirrors. Here, in the surrealistic
(magic realistic) Benengeli, Moor finds his
resting place.

Moor senses that he can never find out
Vasco-Miranda, the person who has stolen
his mother’s painting. He comments on
that: “... is like searching this year’s birds
in last year’s nests” (393). He is warned by
a voice about a couple of women he meets
in a pub. “Vasco-Miranda is an evil spirit
and these are his familiars. I have seen
them metamorphose into bats” (412).
He conceives that his friendly taxi driver
is actually the immigration officer on the
flight from Bombay. Vivar, the taxi driver
is the product of skillful conspiracy done
by Vasco. Again Moor realizes: “The world
was a mystery unknowable. The present was
a riddle to be solved” (413).

The Moor realizes that he himself is
placed in a valley encircled by hostile
Indians. Eventually he slips into the thoughts
of his mother country which has lost its
cosmopolitan nature: “Not even an Indian
is safe in Indian country; not if he was
the wrong sort of person” (414). In India,
everything those are against the standards of
the fundamentalist is wrong and is smashed
ruthlessly. It is fatal for the Tast of Zogoibys
and his maddened foe’, to enact ‘the final
steps of their ghost dance’ into the horrible
tower room of Vasco-Miranda’s mad fortress
in Andalusian mountain village of Benengeli.
In Vasco’s tower, where he is deafened by
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the vile noises emanating from high wall
mounted speakers, Moor happens to see his
mother’s last painting viz. The Moor’s Last
Sigh which forgives the supposed crimes of
her beloved child. But at this time the Moor
is under the pistol point of Miranda. Moor
feels that: “I was fortunes, and my parents’
fool” (418).

Moor leaves India under the threat of
Raman Fielding and lives as a hostile of
Vasco-Miranda in Spain. He has lost faith
in entire human race and asks Aoi, his fellow
prisoner: “If she had truly been Miranda’s
lover, or Raman Fielding’s, or anyone’s; I
asked her for a proof of her love” (419).
Moor and Aoi were given a sleeping place
where darkness creatures came out of their
bed - a sackcloth. His phobic tears were
unheard. He couldn’t help but cry like a
donkey. He feels as if he has leaped into the
fire. Finally Vasco dies in an unexpected way.
He carries the memory of a hated dictator
Franco.

Writer who was forced to leave the

country and lives in exile is one who
remembers. Exiles are people who lost
their past and are living through a horrible
present. The author’s own experience to
leave his mother land to save his life from
a fanatic is very much reflected in the story
of the Moor. Expatriates live as hostiles in
fortress towers created by Vascos. To lose
one’s way to home is shockingly terrible.
Memory gains new colours and meanings
with a writer who is exiled and his trauma
creates his stories.

The novel attains a new form and
structure towards the last part, suiting to
the climax of the Bollywood adaptation of
a cowboy movie. Moor says that everyone
with him is in RIP (Rest in Peace) but
waiting for their turns to come back. The
exile’s voice is silenced and imagination is
buried under the tombstones. They suffocate
under the heavy marble sheets. The absence,
silencing, and the painful memories of the
Moor’s missed encounter are given voices in
the novel, 7he Moor’s Last Sigh.

REFERENCES

Rushdie, Salman. The Moor’s Last Sigh. London:
Vintage, 1996. Print.

Said, Edward W. Reflections on Exile and Other
Essays. Cambridge: Harward U.P, 2000. Print.
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ABSTRACT

The life and teachings of Swami Vivekananda (1863-1902) brought about a
remarkable change in rediscovering India in the modern times. He had great vision
on various aspects like education, religion, character formation, womanhood, national
integration and also taught various other social issues broadly and very deeply.
Vivekananda laid great stress on physical health and physical education. According to
him, self-realization or character building is not possible without physical education.
For the acquisition of knowledge, concentration or attention is very necessary. And
for this he advocated meditation and Yoga in the teaching learning processes. He is
convinced of the fact that all knowledge is in the human mind and that the same
can be experienced only by practicing concentration and meditation. The present
study mainly focuses on the current status of physical fitness programmes already
implemented in Kerala. As per the available statistics, the physical fitness level of
school children is found to be pathetic. It is high time that we thought about the under
development of a nation due to the negligence of effective physical fitness programmes.
Swami Vivekananda has already realized the importance of such programmes even
during those primitive periods. Swami’s thoughts when applied to the realm of physical
education help the nation to scale new heights in the years to come.

his year our nation is celebrating the
150t birth anniversary of Swami
Vivekananda. The life and teachings of Swami
Vivekananda (1863-1902) brought about a

remarkable change in rediscovering India in

SWAMIVIVEKANANDA Al
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the modern times. His deep spiritual insight,
brilliant conversation, handsome figure,
broad human sympathy etc. made people
from various nations to adore him. The main
essence of his philosophy is to become fearless
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through struggle and serve humanity with
peace. He wants to make the individual face
all challenges boldly and confidently. Swami
preached the Indians to achieve national
progress by means of western science and
technology and at the same time to develop
spiritually. Rabindranath Tagore commented
about Swami and his teachings, “If you want
to know India, study Swami Vivekananda.
In him everything is positive and nothing
negative.” He had great vision on various
aspects like education, religion, character
formation, womanhood, national integration
and also taught various other social issues
broadly and very deeply. Swami was the
first religious leader from India who played
a significant role in introducing Vedanta to
the western world. He bridge the gap between
India’s culture and western culture and there
by ending the India’s cultural isolation from
the rest of the world. Hence he was regarded
as the first cultural ambassador to the west
and as India’s first global citizen.

WHY PHYSICAL EDUCATION?

Physical Education is of great value for the
man not only for his present but also for
his future. Physical Education provides
educational experiences that are movement
based and that contribute to a student’s
comprehensive health status as well as
other areas of academic performance
and achievement. Also it plays a very
important role in biological, sociological

20 Government Arts and Science College

and psychological necessities of man.
Emphasizing the significance of Physical
Education , Rousseau said, “It is the sound
constitution of the body that makes the
operation of mind easy and certain.” Present
era is an age of space and technological
gigantism charged by speed, noise and other
tension production factors. The life style
in this postmodern era may cause many
tensions and it will grow worse for mankind
in the years to come. In order to survive and
overcome this present crisis, grooming up
of a courageous, bold, physically, mentally,
emotionally , socially and intellectually
strong individual is very essential which is
possible only through physical education.
Secondary Education Commission and
Kothari Education Commission also
laid great stress on physical education. It
emphasized that physical education activities
and sports do contribute not only to physical
fitness and health but also to physical
efliciency, mental alertness and development
of certain qualities like perseverance, team
spirit and many other values of life processes
and high achievements. Without any dispute
or argument, we can say that Physical fitness
programs are very essential for all sections of
society starting from school going children
to house wives and old people. Here lies
the relevance of Vivekananda’s sayings, “
What India need today is not Bhagawat
Gita, but Football ground” highly reveals
the importance of physical education which
is the crying need of the hour.
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VIVEKANANDA’S THOUGHTS ON
PHYSICAL EDUCATION

Vivekananda laid great stress on physical
health and physical education. According
to him, self-realization or character building
is not possible without physical education.
One must know the secret of making the
body strong through physical education.
For a complete education, it is necessary to
develop both mind and body. Vivekananda
himself took exercise every day. He glorified
strength and pacified weakness in any
form. To him, power is life and weakness is
death. Because of the need of strength and
power, he emphasized the importance of
physical education particularly for young
men and women. He also emphasized that
the ability of concentration is the essence of
education. For the acquisition of knowledge,
concentration or attention is very necessary.
And for this he advocated meditation and
Yoga in the teaching learning processes. He
convinced of the fact that all knowledge is
in the human mind and that the same can be
experienced only by practicing concentration
and meditation.

“You will be nearer to heaven through
football than the study of Gita...You will
understand the Upanishads better and
the glory of the Atman.”-description on
this statement by Swami himself: You will
better understand Gita with your biceps,
your muscles and a little stronger you will
understand the mighty genius and the
mighty strength of Krishna better with

SWAMIVIVEKANANDA Al
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a little of strong blood in you. You will
understand the Upanishads better and the
glory of the Atman when your body stands
firm upon your feet and you feel yourselves
as men. What we want is vigor in the
blood, strength in the nerves, iron muscles
and nerves of steel, not softening namby-
pamby ideas. This all shows his great thirst
for physical activities and physical fitness.
And for this he strongly stressed the value of
physical education in the curriculum.

THE PRESENT SITUATION
IN KERALA

The fitness status of school children in
Kerala was not known till 1995. The
sample survey conducted by the concerned
authorities showed that the physical fitness
standards of the school children in Kerala
was very low. In order to tackle this problem,
Govt. of Kerala launched the Total Physical
Fitness Programme (TPFP) in November
2008 as a joint initiative of Sports, Health,
LSG and Kerala State Sports Council for
boosting the physical fitness status of Kerala
School Children. Physical Fitness Testing
consists of three broad components of
fitness-acrobic capacity, body composition,
muscular strength, endurance and flexibility.
This test was seriously implemented in
schools only in the first few years. Only
60%-70% schools participated in this
project when implemented. After that
it is confined to some schools of some
districts only. That means the project was
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not implementing properly and is coming
to a failure. Students of classes from 5 to 9
were conducted this test. In the academic
year 2008-09, only 73% Kerala state
schools participated out of which 19.6%
students met the recommended standard
on minimum physical fitness whereas an
increase of participation found in the next
academic year, 2009-10. 91% Kerala schools
participated out of which only 14.35%
students met the recommended standard on
minimum physical fitness. Though there was
a decrease in total participation of schools
t049.18% in the academic year 2010-11, an
increase of 1% (15.56%) students met the
recommended standard which is also not
the expected standard. And the situation
becomes more worse in this academic
year 2013-14. Actually, this is the present
condition of our state.

Itis well known that Kerala enjoys a status
of role model of overall development making
it comparable with developed nations of
the world in almost all areas such as health,
education demographic indices etc. If the
physical fitness level of school children in a
state like Kerala is not optimum, as revealed

from the statistics shown above, then the
corresponding figures for the rest of the
state and the national averages are expected
to be less than encouraging. This has to be
changed at any cost.

CONCLUSION

Healthy mind rests only in a healthy
body. For a prosperous nation, it is highly
imperative to have a set of healthy citizen.
It is high time that we thought about
the under development of a nation due
to the negligence of effective physical
fitness programmes. Stalwarts like Swami
Vivekananda have already realized the
importance of such programmes even during
those primitive periods. They have also
spoken about the dynamic nature of human
resources. The principles and philosophies
that Swami Vivekananda had profecied, will
guide to build the nation with good citizens
who will think positively towards the all
round development of nation. In short,
Swami’s thoughts when applied to the realm
of physical education helps the nation to
scale new heights in the years to come.
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ABSTRACT

Differential staining procedures were followed for localization of starch grains in the

mature seeds of jackfruit. Starch grains were stained using lodine Potassium lodide

solution, Periodic acid schiffs reagent and safranin — Iodine Potassium Iodide
solution. lodine solution stained the starch grains bluish black. PAS stained cell
wall and starch grains in deep magentha uniformly. Safranin-Iodine-Potassium

iodide solution stained the starch grains violetish blue and cell wall and nucleus

in orange red colour. This combination was found more effective in staining starch

grains of cotyledons of jackfruit seeds and it was effective in localizing the central

hilum region of individual starch grain.

1. INTRODUCTION

Jackfruit (Artocarpus heterophyllus Lam) is
the largest among edible fruits and belongs
to family Moraceae. Jackfruit seeds have been
included under recalcitrant category based
on their storage behaviour [4, 6, 5, 8 ,11].
Section staining is the important step in
the preparation of specimens for microscopy.
Stains show different affinity towards
different cell types, organelles and insoluble
metabolites of cells and thereby enhancing
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the differentiation of cell contents. So the
present investigation is an attempt to find
out the more suitable staining technique
for the histochemical localization of starch
grains in Jackfruit seeds which are starch rich
and having very short viability.

2. MATERIALS AND METHODS

Details of material collection, sampling
procedure, tissue preparation for
histochemistry as described in [11]
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The sections were deparaffinised, hydrated
and stained in PAS reagent [3] washed
thoroughly and dehydrated in alcohol series,
cleared in xylene and mounted in DPX.

Another lot of deparaffinised and
hydrated sections were stained by just
dippingin iodine-potassium iodide solution,
washed thoroughly in running water,
deydrated in alcohol series, cleared in xylene
and mounted in DPX.

For Safranin-iodine potassium iodide
staining, deparaffinised and hydrated sections
were first dipped in dilute solution of safranin
for 30 seconds and washed in running water.
Then iodine potassium iodide solution was
added to the section dropwise using a filler
and washed immediately in running water.
Sections were dried over slide warming table,
cleared in xylene and mounted in DPX.

The stained sections were observed and
photomicrographs were taken using Nikon
Microscope (ECLIPSE E 400) and Nikon
Camera (DXM 1200F) attached with
digital image analyser.

3. RESULTS
Starch grains appeared blackish blue in

sections stained with iodine solution and
cell wall appeared colourless (Fig-1). Hilum
region of starch grain was feebly visible.

In sections stained with PAS, starch
grains and cell wall appeared deep magenta
in colour. Starch grains of different size
shape and aggregation of various numbers
were present comprising of simple and

HISTOCHEMICAL L

compound grains. Hilum region was not

clearly visible (Fig.3)

Figure 1. Stained with iodine

thure 3. Stamed Wlth PAS
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Starch grains in sections stained with
safranin- iodine potassium iodide solution
appeared bluish violet in colour. Cell wall,
cytoplasm and nucleus were also stained
orange red. The hilum region of starch grain
was also visible (Fig. 2).

4. DISCUSSION

Jackfruit seeds are rich in starch and
fresh seeds contain 73% of starch [9].
Histochemical localization has revealed that
all cells in cotyledon are filled with starch
grains. Staining with iodine solution has
revealed that starch grains appear blackish
blue in appearance (Fig.1). The accumulation
of iodine in the cavity of starch molecule
gives blackish blue colour in this reaction.
This observation is in conformity with the
views of [7].

Starch grains appear as beautiful deep
magenta coloured structures in PAS staining.
The cell walls also appear in the same
colour of starch grain with slight reduction
in colour intensity (Fig.3). Periodic acid
hydrolyses glucose residues of starch which
is stained by Schiff’s reagent. It also breaks
glucose ringin cellulose of cell wall. So both
cell wall and starch grains appear in magenta
colour with difference in staining intensity.
The variation in magenta colour due to PAS
staining is found to be due to difference in

layering pattern of polysaccharide chains in
these two cell constituents. In the cell wall
in addition to secondary wall deposit made
of long polysaccharide chain cellulose and
cell wall associated protein etc. are present
imparting the reduced staining intensity in
comparison with starch grains which are
the granular form of the metabolite- starch
that occur as the abundant seed reserve
as reported by [9]. Hilum was not clearly
visible in these sections. Hilum is the site
around which starch synthesis is initiated.
In light microscope hilum appear as dark
and highly refractive (2).

The double staining method using
safranin-iodine potassium iodide solution
increases the contrast of the sections by
imparting orange colour to the cell wall
roduccstaining, starch grains show a clear
defined hilum in the centre of simple grains
and individual grains of the compound
grains. This staining technique is found to
be effective in histochemical localization of
the starch grains.
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ABSTRACT

Fe,0; magnetic nanoparticles in crystalline phase are synthesized by a low
temperature (353K) hydrothermal method. The sample is characterized by X ray
diffraction (XRD), Scanning electron microscopy (SEM) and Energy dispersive
spectroscopy (EDS). The dielectric studies are carried out in the presence of
magnetic field ranging from S00G to S000G in the frequency range 40 Hz to 5
MHpz. The studies revealed that the dielectric properties are strongly influenced by
the magnetic field due to the change in polarization mechanism and the amount

of polarization correlates with magnetic field and applied frequency.

1. INTRODUCTION

Iron oxide is a chemical compound
abundantly found in earth and other
planets. The deposits of iron oxide in
locations around the world, with the greatest
concentrations being in the US, India,
Australia, China, Brazil, and Russia were
created by the precipitation of iron from sea
water during the Proterozoic Eon, some 1.6
billion years ago. The crest of planet Mars is
composed mostly of this compound, hence
it appears red and the planet is known as
the “Red Planet. There are three elements
that are naturally magnetic: cobalt, nickel,

and iron. Among those three, iron is the
most magnetic and its oxide form is used
extensively in the production of magnets,
electronic parts, audio and video cassette
tapes, ATM cards etc. Also, iron oxide is
used to create pigments such as burnt sienna
and burnt umber [1,2,3]. It has been used in
the creation of art since the prehistoric age
as envisaged in the cave paintings at Lascaux.

Magnetic iron oxide nanoparticles
have attracted considerable attention in
recent years because of their technological
applications in areas such as high density
data storage, Ferro fluid mechanics and
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biomedical/drug delivery system. These
applications are driven by the unique
magnetic behavior of the individual
magnetic nanoparticlcs. Due to large
fraction of atoms on the surface, magnetic
properties of nanoparticles are strongly
influenced in a nontrivial manner [4].
Nano-iron and nano-iron oxide powders
are widely used in magnetic recording,
toners and inks for xerography, wastewater
treatment, bio separation, medicine gas-
sensitive component, light absorbing and
high efficient catalyst domains. It also
finds applications in catalysts, sorbents,
pigments, flocculants, coatings, gas sensors,
ion exchangers and lubrication. Recently,
the nano-powder fabricating technology has
been greatly enhanced and the applications of
nano-iron and nano-iron oxide powders have
been continuously increased. In the present
work, Fe,O; nanoparticles are synthesized
by alow temperature hydrothermal method
and their dielectric properties are studied
under different magnetic fields.

2. EXPERIMENTAL

2.5068 g of FeSO,7H,0 (M=278.02g/
mol) of 99 % purity is added with 30 ml
of deionised water and stir it up to 30
minutes using magnetic stirrer to prepare
the solution. 1.25ml of 5 molar NaOH
(M=40g/mol) is added by drop wise to the
solution and mixed well using magnetic
stirrer till complete precipitation takes
place. The colour of the solution is changed

to brown. Transfer the solution to the 50
ml autoclave and kept it in the oven for
5 hours at the temperature of 80 degree
Celsius. The brownish gel thus formed was
transferred to the test tube .after water bath
the brownish precipitate is transferred to a
watch class and kept in oven for 1 hour at
the temperature of 70 degree Celsius for the
complete evaporation of the water. Finally a
brownish crystalline Fe,O; is formed. It is
changed in to fine powder using a mortar.

3. CHARACTERIZATION

The samples are characterized by XRD.
(Rigaka miniflex 600). SEM along with
EDS is used for the morphological studies
of the sample. EDS clarifies the percentage
composition of elements present in the
sample. Dielectric properties and AC
conductivity of the samples in variable
magnetic field were studied using Hioki
LCR HITER 3532-50 set up. The strength
of magnetic field is measured by a Gauss
meter.

The phase purity and crystal structure
of these samples were analyzed by using
Bruker AXS D8 advanced diffractometer.
Figure.l shows the XRD patterns of the
Fe,O; nanoparticles synthesized at 80 °C.
The XRD pattern shows that the sample is
in pure crystalline phase and the prominent
peaks are indexed according to the JCPDS
file. The peaks are consistent with that of
Fe,0; confirms the formation of iron oxide
nanoparticles.
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Figure 1. XRD pattern of Fe,O3
Nanoparticles

The size of particles are measured by
the full width at half maximum (FWHM)
values of prominent diffraction peaks using
Debye-Scherrer formula,

DIV ——— (1)

Where D, A, 3 and 6 are the average
particle size, wave length, full width half
maximum of the diffraction plane, and half
diffraction angle respectively. The average
calculated particle size of the synthesized
Fe,O; particles are in the range of few
nanometers.

SEM and EDS

Spectrum 4

T T T T T T T T
05 1 g - 2 25 3 35 4
Full Scale 277 cts Cursor: 1.035 (28 cis) ke'|

The morphology of prepared sample
is observed by HITACHI SU8000 SEM
Instrument. The SEM image of magnetite
nanoparticlesFe,O5 is shown in figure 2 .

SEM micrograph is

Figure 2. SEM and EDS of Fe, 0,

nanoparticles

found agglomerated and the particle sizes are
found in the order of nanometer scale. EDS
spectrum revealed that the sample contains
only Fe and O. The percentage composition
of elements present in the sample is shown

in Table.1

Elements Weight% Atomic%
OK 12.88 34.04
Fe K 87.12 65.96
Total 100

Table 1. Elemental Composition of
synthesized sample
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4. MAGNETO DIELECTRIC
STUDIES

Dielectric studies of the prepared pellet
of synthesized Fe,O5 nanoparticles are
carried out by applying low AC voltage in
the frequency range 40 Hz to 5 MHz. The
dielectric constant (g,) is calculated by the
equation, , Where C is the capacitance, d
is the thickness, A is the surface area of the
sample and is the absolute permittivity of
free space (8.854x107'2 F/m). Fig.3 shows
the variation of dielectric constant (g,)
with respect to frequency for the samples
at various magnetic fields 500G, 1000G,
1500G, 2000G, 2500G, 3000G, 3500G,
4000G, 4500G and 5000G. From the graph,
it is seen clearly that the dielectric constant
has high values in the low frequency regions
for all samples. This is due to the existence
of various types of polarization mechanisms
like electronic, ionic, orientation and space
charge polarization [5]. This may lead to
large values of dielectric constant at low
frequencies. Due to the application of an
clectric field the space charges are moved and
dipole moments are created. This is called as
space charge polarization. In addition to this,
these dipole moments are rotated by the field
applied resulting in rotation polarization
which is also contributing to the high values.
But on increasing the magnetic field, the
value of dielectric constant increases due to
the change in

28x10" Fe,0, at 353K .
—a— B=50000)]

2410 . [—e—B=4500G
;“""zmo' .mne
2 .
2 110" _._:
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o 1.2010" \ \ \ A— B=10006
§ "\ X ,\  — 1]
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Figure 3. Variation of dielectric constant
with frequency at various magnetic field
polarization mechanism. In the high
frequency region, before the field reversal
occur, the charge carriers may have started
to move and dielectric constant falls to a
small value [6]. For all samples, ¢, is found
decreasing with magnetic field and the
frequency at which e, remains steady is
increased with the magnetic field.

5. CONCLUSION

Fe,O; nanoparticles prepared by a low
temperature hydrothermal method are
characterized by XRD and SEM. XRD
diffractogram confirmed that the prepared
sample is pure crystalline Fe,O5 structure.
SEM micrograph revealed the size of
particle in a few nanometer range and EDS
analysis established the major constituents
as iron and oxygen. Dielectric properties are
studied in the presence of magnetic field. It
is observed that the dielectric properties are
strongly influenced by the magnetic field.
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ABSTRACT

Exponentiated Weibull distribution has been offered as a simple generalization of the

Weibull distribution. It is well suited for modeling bathtub failure vate lifetime data.
In this paper we studied some properties of the Exponentiated Weibull distribution.
Also studied the properties of a generalized modified Weibull distribution which is
capable of modeling a bathtub shaped hazard rate function. This distribution has
a number of well-known lifetime special sub-models, such as the Weibull, extreme
value, exponentiated Weibull and generalized Rayleigh distributions.

1. INTRODUCTION

The Weibull family of distributions has been widely used in the analysis of survival data
especially in medical and engineering application. This family is suitable in situations where
the risk function is constant or monotone. Many parametric families have been considered
for modeling survival data with a more general shape for the risk function.

The three parameter Weibull distribution is given by the distribution

F(t,9)=1—exp|:—(ﬂjﬁ:|,t21' .................... (1.1)

(04

The parameters of the distribution are given by the set with @ >0, > 0and v > 0.
The parameters o , p and 7 are the scale, shape and location parameters of the distribution
respectively. The distribution is named after Waloddi Weibull who was the first to promote
the usefulness of this model to explain the strength of materials (Weibull,1939).
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The two parameter Weibull distribution is a special case of (1) with T =0, so that

F(l,9)=1—exp|:—(éjﬁ}t20 .................... (1.2)

This model is called the Standard Weibull model with the scale parameter & > 0 and
the shape parameter § > 0.

A variety of models have evolved from this standard model and some of them are
1
(1.0)=1-exp| =(A2)" | wit -
7P .
F(2,0)=1-exp| —— | with a =o”
(04
p 1y
F(2,0)=1-exp| —A't ith A'=| —
(£.0)=1-exp[~A'r"] wit (aj

The density function of the Standard Weibull model (1.2) is
B-1 B
F()=2EG)_Br Xp|:—i },rzo .................... (13)

dt of o

The two possible shapes for the density function are monotonically decreasing and
unimodal. It is seen that the shape of the density function depends only on the parameter
f and the scale parameter a has no effect. Also we can see that for the density function is

monotonically decreasing and for the density function is unimodal with the mode at
1
oo £ }
Al
The survivor function of Standard Weibull model is

S(t) = 1—F(t) = exp l_ (33] R J—— (1.4)

The hazard function is given by

pf—1
h(t) = ﬁg e — (1.5)
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The cumulative hazard function is

H() = foth(x).dx _ (%)B .................... (1.6)

2. EXPONENTIATED WEIBULL DISTRIBUTION

Mudholkar and Srivastava (1993) proposed a modification to the Standard Weibull model
through the introduction of an additional parameter ¥ (0 <y < o). The new distribution
was named as the Exponentiated Weibull distribution (EW). The distribution function
is given by,

Gt)= [FOI = {1 — exp [_ (i)ﬁ]]y R . (2.1)

When = 1, the model reduces to the Standard two — parameter Weibull model.
The density function of the Exponentiated Weibull distribution is given by

g(@®) = y{FOY [

where f(2) is the density function of the Standard two-parameter Weibull distribution.

Thus g(t) = % (ﬁ)ﬁ_l {1 —exp [— (&)ﬁ]}y_l.exp [— (i)ﬁ] y 20 s (2.2)

where >0, y>0 are the shape parameters and is a scale parameters.
When f=1 we get,

00 = {1 exp[- O " e[ (©)] o (23

The model becomes an Exponentiated Exponential distribution introduced by Gupta.
etal (1998)
The survival function corresponding to a random variable T with Exponentiated Weibull
density is given by
B 14
S =PT=2t)=1-6()=1- {l—exp [— (&) ]} ................. (2.4)

The hazard function is given by

poct-tennl- o) Jf-enl ()]
asfifr-enn[-())

¥—1

h(t) =
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The Exponentiated Weibull distribution is a generalisation of the Exponentiated
Exponential Family as well as the Weibull family. For =1, it represents the Exponentiated
Exponential family and for y =1 it represents the Weibull family.

The density function of Exponentiated Weibull distribution is unimodal and for fixed
scale 2 and shape parameter § it becomes more symmetric as y increases. The failure rate is
a non-decreasing function of y for fixed 2 and j.

Also observe that for the Exponentiated Weibull distribution,

1
i). IfB=y=1, the failure rate h(t) = —  is a constant
o

Ol

ii). Ify=1, the failure rate (7
a

It is obvious that h(t) is increasing for f > 1 and decreasing for < 1

iii). Ifp =1, the failure rate h(t) = yexp [_(é)]{l_exp[_(i)]}y_

ofi-[i-err -]}

here /() is increasing for y > I and decreasing for y < 1.

A comparison of the failure rates of the three distributions namely Gamma, Weibull
and Exponentiated Weibull was studied by Pal, Ali and Woo (2006) and showed that the
failure rate of Exponentiated Weibull behaves more like the failure rate of the Weibull
distribution than the Gamma distribution.

3. MOMENTS OF EXPONENTIATED WEIBULL DISTRIBUTION

Now the moments of the Exponentiated Webull distribution can be developed by the help
of the binomial expansions derived by Grdshteyn and Ryzhik (1965) as

ya'l (5+1) 25 (7)) (+1)8 " ifyeN
W"‘"( +1) IR0 5 (- DIG+DF T if y €N

Forr=0, 1, 2, ...

Where | P, = n(n - 1)(n - 2) (n —i+ 1) and N is the set of natural numbers.

Here U'r is a convergent series for all 7 > 0 and all the moments of the distribution
are exist.

When =1, we have the mean of the distribution as
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yu:F(%+ 1)§(y B 1) DG+ P LifyeN

uy = s
1 - Pi . -1 .
ych(EwL 1)2” S CDG+DET, iy €N
i=0
Also the second moment
2 <« 1 -2
yazr(E+ 1)2 (y: )(—1)"(1‘ + 1B ifyeEN
up = =0
- 2 — Pi . —2_
yal (}i—?+ 1)2%(—1)%5 +1)B, ifyeN

i=0

Similar way we can find out all the raw moments of the Exponentiated Weibull
distribution and using the recurrence relation the central moments also will be obtained.

4. GENERALIZED MODIFIED WEIBULL DISTRIBUTION

Jalmar et al (2008) proposed a Generalized Modified Weibull Distribution (GMWD) as
F(t)=[F, (t; &, B, )], where >0, 20, 120 and y>0. Here the scale parameter is &, the shape
parameters are 4 and 7. The parameter A is a kind of accelerating factor in the imperfection
time. Also F, (;00,,1)=1—exp {—at P exp(At )} ,is the cumulative distribution function
of the modified weibull distribution proposed by Lai et al (2003).

The density function of the GMWD is

ay tP=1(B+At)exp{At—atP exp (At)}

t) = — A | J— (4.1)
f( ) [1—exp{-atP.exp (lt)}]l v
The survival function of the GMWD is,
S =1-F@) = 1- [1—exp{-atP.exp AD}]" ... (4.2)

The hazard rate function is,

-1

aytP=1(B+10).exp{it— atP.exp (A)}[1-exp{-atP.exp (M)}]y (4.3)
1 —[1—exp{—at5.exp (At)}]y
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Since the survival function of this distribution has a closed form it is flexible for
modelling survival data.
In the density function of GMWD mentioned in (4.1) if we put A=0 and y=1 it gives

f(t) = apth-texp(—atf), t>0

Which is the classical two parameter Weibull distribution.
For A=0, the GMWD reduces to,

f(t) = ayptP-t.exp(—ath).{1—exp (—atﬁ)}y_l, t>0

Which is the density function of the Exponentiated Weibull distribution.
For1=0, p=1 and y=1 then the GMWD becomes

f(t)=a. exp(-ar), >0
Which is an exponential distribution with parameter « > 0.
For =0, =2 and y=1 then the GMWD coincide with a Rayleigh distribution with
density function

f(t)=2at.exp(-at?), >0
For =0 and y=1 then the GMWD becomes
f(t)=al.exp{dt—a.exp(At)}, >0

Which is a type-I extreme value distribution.

If =1 and 2=0 then the GMWD becomes the Exponentiated Exponential distribution
(see, Gupta and Kundu (1999, 2001). If =2 and 1=0 then the GMWD becomes the
Generalized Rayleigh distribution (Kundu and Rakab (2005)).
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ABSTRACT

A few novel derivatives of (E)-4-(amino(aryl)methylene)-2-aryl-1H-imidazol-
S(4H)-ones have been synthesized. An improved method of synthesis of previously
reported (E)-4-(amino(pyrazin-2-yl)methylene)-2- (pyrazin-2-yl)- 1 H-imidazol-
S(4H)-one is also presented. The chemical structures of the newly synthesized
compounds were verified on the basis of spectral and elemental analyses. Two
of the synthesized compounds were screened for their anticancer activity on five
human cancer cell lines by MTT assay.

1. INTRODUCTION

Imidazole is a nitrogen-containing heterocyclic ring which possesses biological and
pharmaceutical importance. Thus, imidazole compounds have been an interesting source
for researchers for more than a century [1]. 4-Arylidine-2-aryl-1H-imidazol-5(4H)-ones
have been found to possess various biological properties like immunomodulatory [2],
anticancer [3,4], anti-inflammatory [5], leishmanicidal [6], antibacterial and antifungal
[7-9] activities. They are also reported to have significant antioxidant activity [10] and
therefore effective for the treatment of oxidative-induced diseases.

The reaction between benzimidic acid ester and glycine ester resulted in the formation
of some red coloured products, which is due to the formation of glyoxalin red [11,12] 1.
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A reinvestigation of this reaction between benzimidic acid ester and glycine ester in
our lab led to the isolation of a new class of imidazolinones [13] called 4-(amino(aryl)
methylene)-2-aryl-2-imidazolin-5-one 2, formed by a tandem reaction.

NH, O

ST ONH
%
6Hs
2
In continuation to this work, a novel compound (E)-4-(amino(pyrazin-2-yl)methylene)-
2-(pyrazin-2-yl)-1H-imidazol-5(4H)-one was prepared [14] by the tandem reaction
between imidic acid ester of pyrazine-2-carbonitrile and glycine ester in benzene, but in
poor yield. Herein we present an improved method for the synthesis of the same. In the
present work, a few more aminoimidazolones were also synthesized from quinoline-2-

carbonitrile, 3-nitrobenzonitrile and 4-nitrobenzonitrile (Scheme-1). The anticancer
screening was carried out by MT'T assay on five human cancer cell lines.
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Scheme-1
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2. EXPERIMENTAL

Melting points of the synthesized compounds were recorded on a Toshniwal capillary
melting point apparatus and are uncorrected. The mass spectra were recorded on JEOL
JMS 600H Mass Spectrometer under FAB-MS mode. The NMR spectra were registered
on Bruker Avance III 500 MHz FT-NMR instrument using TMS as internal standard.
IR spectra (in KBr pellets) were recorded using Shimadzu 8101A FTIR equipment. The

UV spectrometer used was JASCO V-550 UV/VIS Spectrophotometer. Purity of the
compounds was checked by thin layer chromatography on silica gel plates.

Improved Synthesis of (E)-4-(amino(pyrazin-2-yl)methylene)-2-
(pyrazin-2-yl)-1H-imidazol-5(4H)-one

A catalytic amount of sodium metal (0.1 g) dissolved in 10 mL absolute methanol, added
pyrazine-2-carbonitrile (0.9 mL, 0.01 mol) to it and allowed to stand overnight at room
temperature. Added 5 drops of glacial acetic acid and methanol was completely removed
under vacuum. Glycine ester hydrochloride (0.7 g, 0.005 mol) and anhydrous sodium
bicarbonate (0.9 g) were ground together and added to the mixture, followed by 10 mL of
dry THF and refluxed for 1 hour and kept overnight. The reddish brown solid obtained
was recrystallized from dry pyridine.

Synthesis of novel (E)-4-(amino(aryl)methylene)-2-aryl-1H-imidazol-5(4H)-ones
A catalytic amount of sodium metal (0.1 g) dissolved in 10ml absolute methanol, added
corresponding nitrile (0.01 mol) to it and allowed to stand overnight at room temperature.
Added 5 drops of glacial acetic acid and methanol was completely removed under vacuum.
Glycine ester hydrochloride (0.005 mol) and anhydrous sodium bicarbonate (0.01 mol)
were ground together and added to the mixture, followed by 10 mL of dry benzene and

refluxed for 1 hour and kept overnight. The reddish brown solid obtained was recrystallized
from isobutanol or DMSO-ethyl acetate mixture.

3. ANTICANCER SCREENING (MTT ASSAY)

The five cancer cell lines used for the study were cervical cancer cell line HeLa, lung cancer
cell line A549, melanoma cell line A375, breast cancer cell line MD-AMB-231 and brain
cell line T98G. All these cell lines were obtained from NCCS, Pune and were maintained
in Dulbecco’s modified Eagle’s medium supplemented with 10% fetal bovine serum, along
with 100 units/ml penicillin, 50 pug/ml streptomycin and 1 pg/ml of amphotericin-B and
were maintained at 37 °C in a humidified atmosphere of 5% CO, and 95% air. For the
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cytotoxicity experiments, cells (3x103 / well) were seeded in 0.2 ml of the medium (DMEM
with 10% FBS) in 96-well plates. After overnight incubation, various concentrations of the
compounds (10-100 uM) were added to the cells and after 72 h, the percentage of viable
cells in the wells was determined by MTT assay [15]. At the end of incubation, the optical
densities at 570 nm were measured using a plate reader (Bio-Rad). The relative cell viability
in percentage was calculated as (As of treated samples/ A, of untreated samples) X 100.

4. RESULT AND DISCUSSION

The previously reported [18] method for the synthesis of (E)-4-(amino(pyrazin-2-yl)
methylene)-2-(pyrazin-2-yl)-1H-imidazol-5(4H)-one from pyrazine-2-carbonitrile by
refluxing its imidic acid ester with glycine ester hydrochloride in 2:1 molar ratio in benzene
gave only poor yield(37%). The method was improved by taking only catalytic amount of
metallic sodium in methanol while preparing imidate and also changing the solvent to dry
THE. The yield was enhanced to 70%.

Three novel aminoimidazolones were also synthesized from quinoline-2-carbonitrile,
3-nitrobenzonitrile and 4-nitrobenzonitrile, by the same method in good yield but
using solvent as dry benzene. All the synthesized compounds (Table 1) gave satisfactory
analytical data.

Table 1: Characteristic properties of (E)-4-(amino(aryl)
methylene)-2-aryl-1H-imidazol-5 (4H)-ones

v Elemental analysis
Sl. Molecular |Yield| M.P.| < |A
Name - | Tmax found (calcd.)

No. Formula | (%) | (°C) (Clm (nm)
) CHN

(E)-4-(amino(quinolin-
2-yl) methylene)-2-

1 |(quinolin-2-yl)-1H- C,,HsNsO| 70 | 263 |1661| 433
imidazol-5(4H)-one

(E)-4-(amino(3-

7229 410 |19.22
(72.32) | (4.14) | (19.17)

nitrophenyl)
hyl -2- C,H{;N;O 4, .18 {19.80
5 | methylene) HuNsOs |- 0 1300|1681 400 032> ?
(3-nitrophenyl)-1H- (54.39) | (3.14) | (19.82)

imidazol-5(4H)-one
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(E)-4-(amino(4-

nitrophenyl)
methylene)-2- C¢H,1N5Oq 54.41 [3.12 |19.84
6 2 1664 | 460
3 (4-nitrophenyl)-1H- > |33 (54.39) | (3.14) | (19.82)

imidazol-5(4H)-one

In one typical case, (E)-4-(amino(quinolin-2-yl)methylene)-2-(quinolin-2-yl)- 1 H-
imidazol-5(4H)-one 3 (Scheme 1), IR, NMR and mass spectral data were recorded and
found to be in agreement with the structure. IR spectrum exhibited a broad peak in the
region 3600cm™ to 3100cm ™ with the maximum at 3418 2cm™(NH, NH). The carbonyl

absorption at 1664 cm™

is characteristic of imidazolone ring. In the "H NMR spectrum,
NH proton of the imidazolone ring absorbed at § 12.05. The twelve aromatic protons
showed absorption in the region 87.76 to 9.42. The two H atoms of the amino group
being chemically non-equivalent absorbed at different & values (8.5 and 9.35) and are
mutually coupled. The higher value corresponds to the proton which is intramolecularly
H-bonded to CO of the imidazolinone ring. The '*C NMR spectrum exhibited 22 peaks
in the region 8 118.3 to 170.3 as expected. The carbonyl carbon of the imidazolinone ring
showed a characteristic peak at 3 170.3. All other carbons are found to absorb between ¢
118.3 and 149.9. The mass spectrum showed a peak at 365.92, which is the quasimolecular

ion peak [M+1]"*, indicating the molecular mass to be 365.

ANTICANCER STUDY

Between the two compounds studied, A ((E)-4-(amino(quinolin-2-yl)methylene)-2-
(quinolin-2-yl)-1H-imidazol-5(4H)-one) showed more cytotoxic activity than B (E)-4-
(amino(pyrazin-2-yl)methylene)-2-(pyrazin-2-yl)-1H-imidazol-5(4H)-one, particularly
against HeLa (ICy, = 54.1). All other cell lines showed only weak cell growth inhibition
activity against A (Table 2). The antiproliferative activity of A can be attributed to the
presence of heterocycles such as imidazole and quinoline. Moreover, due to planar nature
and presence of many heteroatoms, quinoline and imidazole-based anticancer compounds
are known to exhibit DNA intercalation[16,17], by inserting between the base pairs of
the double helix and causing a significant change of DNA conformation. The percentage
viability showed that the cytotoxicity of the compound B is extremely poor.
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Table 2: Cytotoxic activity of compound A

Concentration Percentage viability over untreated control

(uM) HelLa A549 A375 |MD-AMB-231| T98G

25 75.9 96.4 92.4 87.0 92.3

50 53.8 96.2 86.2 86.4 86.4

100 29.5 88.0 77.2 70.0 56.3

200 24.9 49.0 38.7 63.2 427
ICs, 54.1 196.0 163.1 271.7 114.4
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SUFISM IN KERALA:
A DIFFERENT EXPERIENCE

Abdul Gafoor P

Assistant Professor, Department of Malayalam, Govt. Arts and Science College, Kozhikode-18

Sufism had wide currency in Kerala
since the advent of Islam. But it had
little publicity outside Kerala. That is why
prominent historians of sufism didn’t
consider Kerala as a place of sufism. They
were unaware of the existence of sufism
in South India in general and in Kerala in
particular. The first serious step to study
sufism in Kerala was taken by Dr.V.Kunhali,
formerly Professor of the Department of
History, University of Calicut. He traced
eleven thareeqahs in Kerala which is the
form of sufism here. All of them are not
existing now. And some other thareeqahs
have started working recently. In this paper I
am trying to trace the present status of sufism
in Kerala and how Nagshabandi thareeqah
distinguishes itself from all other thareeqahs.

According to William C. Chittick sufism
can be viewed as an invisible spiritual presence
that animates all authentic expressions
of Islam. He adds that sufis themselves
have always been aware of the danger of
degeneration and corruption inherent in
attempting to adapt social institutions to
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ideals that can only be fully actualized by
rare individuals. This is true to some extent.
But we have to think of the other side of
this fact also. Many often sufis cannot keep
their identity in the society. The mainstream
Islam never approves sufism as a part of it.
Instead they consider sufism a non-Islamic
idea. Almost all the sufi movements in Kerala
had to face excommunication from so called
mainstream Islamic organizations. As a result
they had to pretend that they were not a part
of sufism and belong to sunni Muslims. They
used to pray in sunni mosques, sent their
children to sunni madrassas and lived among
sunnis. At the same time they followed a
shaykh and led a sufi life in secret. This is true
in the case of all thareeqahs in Kerala except
Nagshabandi thareeqah. They were also like
this before they become an organized society.

The sufi orders traced in Kerala by
Dr. V.Kunhali are Qadiri, Rifai, Chisthi,
Suhrawardi, Nagshabandi, Kazeruni,
Shadili, Ba-Alavi, Ba-Faqih, Aydarus and
Nurishah. Some of them are not active now.

I could see a few more active orders. Some
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of them have no name.Sayyid Muhammed
Khaleel Thangal is a sufi shaykh residing near
Calicut airport. He neither claims that he is
a part of a thareeqah nor wants to be known
by a particular name. One of his prominent
disciples explained me why they have not a
name. A lamp can be lit only from another
lamp which is already burning. The light of
the Prophet was from Allah, which is the
predator of all. That light can be poured into
a nafs that is equal to that of the Prophet.
Aboobacker Sidhique was such a zafs. He
was a saintly man who dedicated everything
he possessed to Allah. He got that light from
the Prophet. That light is being carried
through ages.It will be poured only to those
lamps which are already purified.If it is the
same light it shouldn’t have different names.
That is why they dont have a particular name.

Another sufi order in Kerala is Dasuqiyya
thareeqah. It has no shaykh in Kerala. Its
present shaykh is Dr. shaykh Mukthar Ali
Muhammed from Cairo, Egypt. It is very
recently that this thareeqah started centres
in Kerala under the leadership of Kakkad
Muhammed Faisi. They stress on the
contemporary interpretation of the Qur’an.
According to this thareeqah, though the basic
principles are the same to all, the practices may
vary from place to place and person to person.

Almost all Sufi orders in Kerala have the
same features. They follow a shaykh whom
they consider their leader and successor of
the Prophet. They obey him in every respect.
They have weekly gatherings for dhikr

halgas and yearly urs in connection with
the memory day of their departed shaykhs.
Some of them don’t give much importance
to mosques but they use to pray in mosques.
But Nagshabandis are the only Sufi group
which doesn’t have mosques . Naqshabandis
are entirely different from all other Muslim
societies in Kerala in their beliefs and
practices. One may get confused by this name
because there are more than one group by
the name Nagshabandi in Kerala itself. The
Nagshabandi thareeqah I mention here is the
one with its headquarters at Puthenveedu,
Kizhakkoth in Kozhikode district.
Nagshabandi thareeqah started working
from Puthenveedu in 1921 as per their bylaw.
It became a registered society in 1983 under
the Article XXT of Societies Registration Act
1860. Jamiyyathu Athibbai Naqshabandiyya
R. No. 37/83 is its registered name. The
first shaykh to teach from here was Sayyid
Shaykh Ahmedkutty Thangal. He was the
34" shaykh in their silsila starting from
Aboobacker Siddique. As per their silsila the
first shaykh to come to Kerala was Sa)grid
Shaykh Kunhi Ahmed Sufi who was 32¢ in
the order. His residence was at Palathinkara,
Kannur district. He succeeded Shaykh Yahya
of Arabia. Shaykh Pokker Thangal succeded
Shaykh Kunhi Ahmed Sufi. It was from Sayyid
Shaykh Pokker Thangal that Sayyid Shaykh
Ahmedkutty Thangal took the leadership of
the thareeqah. When he started his teachings
from Puthenveedu, conservative sunni

scholars started their attack. The Shaykh and
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his followers were excommunicated in 1926
by Samastha Kerala Jamiyyathul Ulama, a
sunni organization. The main charge against
him was that he was trying to deviate the youth
from Islam. As a result they were forbidden
from entering mosques and other social
institutions. They had to face many hardships
due to this fathwa of the Sunni Ulama. They
were denied essential commodities. But they
could survive it as their piety was strong
enough to endure all afflictions.

This fathwa combined with a case
in Malappuram district court against
Nagshabandi Shaykh in 1928 caused them
to end all their business with mosques and
sunni institutions. In fact it was a blessing
in disguise for the Nagshabandis. They
never believed in mosques but the followers
used to pray in mosques until then. As a
part of the society they couldn’t have kept
themselves away from mosques. But now it
was a golden chance for the shaykh to stop
the practice. The case in Malappuram court
was for prohibiting Nagshabandis from
entering mosques because they were not
Muslims. Naqshabandis could prove that
they were Muslims in the court but they
stopped praying in mosques since then.
They were isolated in the society. Being a
small minority it was easy for the majority
community to target and harass them.

The Naqshabandis were a scattered
group then. They couldn’t identify
themselves because they kept their belief
in the thareeqah a secret. Then gradually

they became an organized community. They
became a registered society in 1983 as stated
earlier. They started their own madrassas
when the sunni madrassas denied admission
for their children. They developed their own
syllabus also. The Nagshabandi community
is well settled now with their own madrassas
and cultural and educational centres in all
branches in Kerala. The thareeqah has its
headquarters at Puthenveedu, Kizhakkoth,
Kozhikode district under which eight branch
committees are working in Kozhikode,
Malappuram and Wayanad districts. Their
unity is their strength. They extend it to
charitable acts too. They use to raise funds
for helping the affected by natural calamities.
The Nagshabandis are entirely different
from other Muslim communities in their
beliefs, practices and way of life. I have
already pointed out one main difference.
They don’t believe in mosques. There is
neither priesthood nor purdah system among
them. They consider Muhammad (PUH) as
the greatest of all prophets but not the last
one. They neither pray for the dead nor go
on pilgrimage to Mecca. Their concept of
Qur’an is entirely different from others.

MOSQUE

Nagshabandis of Kerala don’t approve
mosques as an essential part of religious
life. According to them there is no need
of mosques to worship a God who is
omnipotent and omnipresent. They consider
human heart the most suitable place for the
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Almighty to dwell in. According to their
belief one can pray from anywhere they like.
It is not the quality of the place from where
one prays but the purity of the heart that
matters. God is looking to the heart of the
human beings. They point out from Qur’an

w.dAnd know that Allah cometh in
between a man and his heart, and
that it is

He to whom ye shall (all) be gathered.
(8:24)

If Allah comes in between a man and his
heart, then there is no need of a particular
place to remember Him. Again they quote

from Qur’an

Never stand thou forth therein. There
is a mosque whose foundation was
laid from the first day on piety; It is
more worthy of the standing forth ( for
prayer) therein. In it are men who love
to be purified; and Allah loveth those
who make themselves pure. (9:108)

Those who love to purify themselves will
have to pray in a mosque whose foundation
is laid on piety. Is it possible to build a
mosque on piety? They ask. Then what
is implied here? That mosque is not an
ordinary building made of brick and mortar.
It can be built only in the heart of a man. If it
is pure it will be the home of Allah. No one
can ever destroy it. One can pray any time
in this mosque, from anywhere. This is their
concept of mosques.

PRIESTHOOD

There is no priesthood in Naqshabandi
thareeqah. They follow a shaykh and they
have regular classes for studying Qur’an.
Classes are taken by teachers as per the
direction of the shaykh. Teachers are not
paid. They consider it as a service to the
society. Rites related to marriage or funeral
are very few among Naqgshabandis. There
are no appointed persons to perform them.
Anybody who are experienced can perform
them. One can see this verse in Qur’an

O ye who believe! There are indeed
many among the priests and anchorites,
who in falsehood devour the substance
of men and hinder (them) from the
Way of Allah. And there are those who
bury gold and silver and spend it not in
the Way of Allah: announce unto them
a most grievous penalty. (9:34)

Most of the priests are like this. Instead of
leading people to God they hinder them
from the way of God. Their only goal is to
make money for themselves. They won’t
hesitate to play any dirty tricks for that.
They advise people to do good and they act
against it. Naqshabandis say that this is the
difference between a shaykh and a priest. A
shaykh never ask people to do something
which he doesn’t practise himself nor he asks
for reward for his teaching.
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PURDAH SYSTEM

Nagshabandi women are not forced to wear
purdah. In fact none of them use purdah.
They are free to choose their dress according
to the dress code of Islam. It says a woman
should cover her entire body except fore- arms
and face. They can wear any dress fulfilling
this condition. Decency is important.

HA]J]J
The followers of Nagshabandi thareeqah

don’t go on pilgrimage to Mecca for
performing hajj. Hajj means a journey
intented to meet Allah. Nagshabandis think
that the life itself should be transformed
to a hajj. Allah cannot discriminate people
between wealthy and poor. According to the
mainstream Muslims hajj can be performed
by only those who have a means. It is kept
optional while all the other four things in
the five pillars of Islam made compulsory.
It is almost impossible for a large group
of people to perform hajj because of the
distance to Mecca. Further they quote this
verse from Qur’an:

Do ye make the giving of drink to
pilgrims, or the maintenance of the
Sacred Mosque, equal to (the pious
service of ) those who believe Allah
and the Last Day, and strive with
might and main in the cause of Allah?
They are not comparable in the sight of
Allab: and Allah guides not those who
do wrong. (9:19)

From this verse one can easily find that
pilgrimage to Mecca is not more important
than believing in Allah and strive in His
cause. And what does the end of the verse
imply? Allah consider giving of drink to
pilgrims and the maintenance of the sacred
mosque as wrong doings? Any way the next
verse stresses on the idea that those who
believe, and suffer exile and strive with
might and main, in Allah’s cause, with their
goods and persons, have the highest rank in

the sight of Allah.( 9 : 20)

PRAYER FOR THE DEAD

While all other Muslim communities pray
for the deceased persons, Nagshabandis
never do that. According to Quran it is futile
to pray for the dead. Men will be rewarded
after death only for whatever they had done
Here. Nobody can help them by prayer or
recommendation after death. It is stated in
the Qur’an very clearly:

Then guard yourselves against a day
when one soul shall not avail another
nor shall intercession be accepted for
her, nor shall compensation be taken
from her, nor shall anyone be helped
(from outside). (2:48)

The same idea can be seen in verses 2:123
and 2:281 also. Nobody can help another on
such a day. Naqshabandis think praying for
the dead is just like pouring water to a pot
which is kept upside down. They don’t pray
for the dead. Neither do they recite Qur'an
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for the dead. They pay respect to the dead
body and bury it as early as possible.

THE QURAN

The concept of Nagshabandi thareeqah
about Qur’an is embarrassingly different.
Qur’an is not a written text only. Qur’an
can solve all problems that may arise among
believers. A text that was written fourteen
centuries ago cannot solve the problems now.
No written book ever can do that. There is
the relevance of their concept. They don’t
deny the relevance of the written Qur’an.
But they think that it is something more than
that. They prove it from the Qur’an itself.

Nay, here are signs self-evident in the
hearts of those endowed with knowledge
and none but the unjust rejects our

signs. (29:49)

From the previous verses it is obvious that
what mentioned here is Qur’an. So Qur’an
is signs self evident in the hearts of those
endowed with knowledge. That Qur’an can
solve contemporary problems because it
is being produced at all ages. There is the
relevance of a shaykh, they say.

THE LAST PROPHET

Muhammad (PUH) is considered to be
the last prophet by almost all the Muslim
communities. But Nagshabandi thareeqah
is different in this case also. They think
that Muhammad (PUH) is the greatest of

all prophets but not the last one. As per the
Quran.

For every community there is a
messenger. After their messenger comes
they are judged equitably, without the
least injustice. (10:47)

Since every community will receive a
messenger, and since the communities will
continue till the end of the world, it becomes
clear that there will be future messengers
to come .According to them a silsila of
khaleefas or shaykhs follow the prophet
starting from Abooacker Sidhique.

THE REWARD

Nagshabandis don’t think that only Muslims
will get salvation. Everyone will be rewarded
according to their deeds.

If anyone does a righteous deed, it
ensures to the benefit of bis own soul; if
he does evil, it works against (his own
soul). Iz the end will ye (all) be brought
back to your Lord. (45:15)

It is very clear from this verse that deeds are
the basis of rewards and there will be no
consideration like religion, caste, wealth or
anything else. It is even more clear in this

Verse:

O mankind! We created you from a
single (pair) of a male and a female,
and made you into nations and tribes,
that you may know each other (Not
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that you may despise each other).
Verily the most honoured of you in
the sight of Allab is (he who is) the
most righteous of you. And Allab has
[full knowledge and is well acquainted
(with all things). (49:13)

This is what clearly mentioned in Qur’an.
So there is no room for divisions based on
caste or creed or any such things. Hence the
Nagshabandis don’t practise such divisions
among people. They can respect all people
irrespective of their religion or caste . There
are many other verses to this effect. 37:39;

46:19; 53:39,40; 2:141 are examples.

SACRIFICE

The custom of sacrificing animals at the time
of Id-ul-Azha is considered to be a sacred
activity all over the Muslim world. It is done
in the memory of the sacrifice that is said
to have done by prophet Abraham. But it
is quite obvious from the Qur’an that Allah
didn’t want Abraham to sacrifice his son. But
Allah wanted Abraham to sacrifice his greater
love towards his only son. Because a prophet
should love Allah the most. From the verse

Thou hast alveady fulfilled the vision!
- thus indeed do we reward those who

do right.(37:105)

it is clear that Allah intended to make
prepare Abraham for sacrificing his love
towards his son. This is the interpretation
of Nagshabandis to this verse. And so they

don’t sacrifice animals at the occasion of Id-
ul-Azha. It is the occasion one has to remind
himself of the duty of loving Allah more
than anything else in the world.

SOCIAL LIFE

As far as the social life is concerned the
Nagshabandis keep their distinction
there also. They give much importance to
education both spiritual and material. Men
and women have equal chances for education.
They start spiritual education at the age of
six. It continues till the end of one’s life. It is
true in its literal sense. It is compulsory for
the followers of Nagshabandi thareeqah to
attend Qur’an classes from the age of 12.
Men and women have separate classes from
18 years onwards. No upper age limit to
attend the class. When their 36th shaykh
introduced these classes his mission was to
mould a society that leads a quranic life. One
can ecasily find that it was the milestone of
their all progress today.

As already stated the Ngshabandis were
excommunicated in 1926. The fathwa is still
existing. As a result they were kept away
as untuochables from all social functions
by the majority community. They had to
marry among themselves. This isolated life
offered them much strength and unity. As
awell organised community they can easily
conduct any activity. They use to conduct
mass weddings in order to help the poor
and lessen the expenses. They don’t practise
polygamy. Divorce cases are almost nil
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among them. The Nagshabandis strictly
follow the laws of the country. No girls are
getting married below the age of 18 years.
Birth rate among Nagshabandis is equal to
that of any developed country. They accept
birth control without hesitation.

One cannot identify a Nagshabandi
follower from a crowd because he wears
no badges of his belief. They don’t want to
express their belief expecting the praise of
others. The Nagshabandi men don’t wear
cap or turban. Neither do they grow their
beards. The women don’t wear purdah. They
don’t make scars on their fore- head to show
that they perform daily prayers. They don’t
exhibit any sign of their beliefin their homes
either. They dress decently according to the
local culture and the teachings of Qur’an.
Their shaykh too is not different from this.
One cannot identify him as a shaykh from
his attire. He has no reason to be different
from his followers in physical features. It is
the purity of the heart that matters. God is
looking to the heart of the people, not to their
physical features. The Nagshabandis can be

taken as a role model to other communities
in many aspects : their attitude towards
women education, habits of health and
hygiene, respect to laws of the country, unity
in making charitable activities, self reliance
and self consciousness, respect towards other
religions, and above all the strength of their
faith in their doctrines. One can hardly
believe that smoking is strictly prohibited
among Naqshabandis. They are totally a drug
free society. The formation of study classes
was a prophetic and visionary act by their
36th shaykh which resulted in their present
progress. He wanted his followers to occupy
high position in Both the worlds.

Nagshabandi thareeqah is different from
all other Sufi communities in Kerala. Despite
the pressure from the majority communities
they keep their identity. While all others
swim with the stream Nagshabandis swim
against the stream. They could make all this
achievements because of their organizational
set up. Institutionalization can have this type
of results also.
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state is a territorial political community

for which there is an independent
organised Government and a nation state
is one with a cultural self-identity that we
call a nation or nationality, which is now in
a predominant form of state organisation.
Nation states possess sovereignty and
legitimacy. The significance of the nation
state is that, once consolidated around a
particular nationality, it is a stable form
of state organisation. It is the sole form in
which the growth of democracy is possible
and which does not have a tendency to
expand its territory.

Wikipedia defines the nation state
as ‘a state that self-identifies as deriving
its political legitimacy from serving as a
sovereign entity for a nation as a sovereign
territorial unit. The state is a political and
geo political entity; the nation is a cultural
and/ or ethnic entity. The term ‘nation state’
implies that the two geographically coincide’

A nation is a large group of people who
are linked by a similar culture, language, and
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history. Members of some nations share an
ethnicity (like China and Japan) whereas
other nations consist of ethnically diverse
groups of people (the United Kingdom,
the United States, Australia, and Singapore,
for instance). However, the members of a
nation see themselves as connected. Fellow
members are often regarded as part of an
extended family. Many members of a nation
take pride in being a part of something
bigger than themselves as individuals, and
they celebrate their nation.

People disagree about what counts
as a nation and nationhood sometimes
transcends geographical boundaries: On the
one hand some groups consider themselves
to be part of a nation even though many
of them lie scattered in different parts
of the world, on the other members of a
nation frequently differ in a variety of ways,
including speaking different languages and
participating in different cultural practices.
Therefore determining what constitutes
a nation becomes somewhat subjective.
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People may identify themselves as members
of myriad nations, but such identifications
as well as convictions may have a limited
existence only for a period of time. The
division between an ethnic group and a
nation too seems to be a tricky one: the
moment that an ethnic group begins to view
itself as a nation, it becomes a nation.

A stateisapolitical unit that has sovereignty
over a particular piece of land. Sovereignty
is the ultimate power within a territory and
the state has the power to make laws, defend
its borders, and enact policies. The state also
exercises a monopoly on the legitimate use of
force: No group within its borders, however
powerful they may be, can use force legally
without the permission of the state so the
political scientists use the word state as a
synonym for sovereign governments.

The term’ nation-state’ refers to modern
countries and their political apparatuses.
A nation-state is a state that rules over
a single nation. France, for example, is a
nation-state, as is Japan. The people in
both countries overwhelmingly share a
common language, history, and culture. The
term nation-state reflects the situation in
which the boundaries of a state coincide with
the geographical area occupied by a nation.
There are also states that are not nations—
such as Switzerland, whose citizens speak
four different languages and have varied
cultures. And there are nations that are not
states, such as Kurdistan, a region in the
Middle East lacking firm borders that is

occupied by Kurds, but it is not considered to
be an independent state by its neighbouring
nations of Syria and Turkey.

One sign of the nation-state’s prevalence
in global politics is that nearly all states refer
to themselves as nation-states, regardless of
their national makeup. Every government
works to build a sense of national identity
among its citizens, and sometimes
governments even carefully create or craft
that identity. Such a stand point makes
one argue that the concepts of ‘nation’ and
‘nation-state’ are more about perception and
feelings of identity than concrete facts in the
light of the fact that most of the nation-states
have citizens of more than one nationality.

Nation as we conceive today as a ‘nation
— state’ is not the sense that it carried along
in the past: it was derived from ‘natio),
meaning a local community, a domicile or
a family. As Raymond Williams observes:
“Nation’ as a term is radically connected
with ‘native’”(46) The ‘nation’ as a concept
in the present day terminology has begun to
emerge after the World War II where every
successful attempt to assimilate power has
been firmly grounded itself on the ‘national’
terms. In 1983 Benedict Anderson made
a breakthrough in the history of nation
studies with his epoch making Imagined
Communities in which he proposed the
following definition of the nation: ‘it is
an imagined political community- and
imagined as both inherently limited and
sovereign.(Anderson, 15)
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Benedict Anderson makes this emphatic
claim by modifying two earlier assumptions
drawn by Ernest Renan and Ernest Gellner
two decades earlier: ‘Nationalism is not an
awakening of nations to self consciousness;
it invents nations where they do not exist’
(Gellner, 169) was the initial standpoint
made by Gellner and the word ‘invent’ was
replaced by ‘imagination’ in Fanon’s version.
The relative importance attributed to the
word ‘imagination’ is further amplified by
Anderson when he says:

It is imagined because the members of
even the smallest nation will never know
most of their fellow- members, meet them,
or even hear of them, yet in the minds of
each lives the image of their communion...
the nation is imagined as limited because
even the largest of them, encompassing
perhaps a billion living human beings, has
finite, if elastic boundaries, beyond which
lie other nations. No nation imagines itself
coterminous with mankind. The most
messianic nationalists do not dream of a
day when all the members of the human
race will join their nation in the way that
it was possible, in certain epochs, for, say,
Christians to dream of a wholly Christian
planet. (15-16)

Anderson further emphasises that it is
the convergence of capitalism and print
technology on the fatal diversity of human
language’ that ‘created the possibility of a
new form of imagined community. (49)
However Homi.K.Bhabha argues that the
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nation came into beingas a system of cultural
signification as representation of social life
and identifies nation as one of the major
structures of ideological ambivalence within
the cultural representation of modernity: ..
the ambivalent, antagonistic perspective of
nation as narration will establish the cultural
boundaries of the nation so that they may
be acknowledged as containing thresholds
of meaning that must be crossed, erased
and translated in the process of cultural
production’(4).

The modern concept of nation state was
relatively unknown in Europe prior to 1500,
where most of the people didn’t even think of
themselves being part of a nation and hardly
did they leave their villages and were ignorant
of the larger world outside. The Thirty Years
War, fought throughout central Europe
from 1618-1648 between Protestants and
Catholics, laid the legal foundation for the
nation-state. The war involved many nations
of Europe, including many small German
states, the Austrian Empire, Sweden, France,
and Spain. Despite a brutal war, the Catholics
were unable to overturn Protestantism. The
treaty that ended the war, called the Peace of
Westphalia, decreed that the sovereign ruler of
astate had power over all elements of both the
nation and the state, including religion. Thus,
the modern idea of a sovereign state was born.

In most countries that experienced some
form of direct colonial rule, nationalism
emerged as a political and intellectual
movement embraced by a broad spectrum
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of social elites. Nationalist leaders of varying
backgrounds shared a common interest in
extricating the nation from colonial rule and
in establishing an independent nation- state
with a distinct unified national identity. In
most cases, however, the common bond that
had been crafted during the course of the
independence movement was subsequently
challenged by the divisive tendencies-some
new, some historically entrenched- after
national independence had been achieved.
This, in turn, made the erstwhile unified
bond of nationalism difficult to sustain.
An increasingly common type of divisive
force has been the rise of multiple internal
nationalisms, often within a common ethnic
frame, calling for special rights or secession.

The predominance of nation states gets
challenged by the turn of the century with
two contradictory trends: globalization and
devolution. While the former has erased
national boundaries by accelerating the
movement of money and goods across the
border the latter has devoured power back
to local governments (Scotland gaining
greater level of autonomy from United
Kingdom) thereby increasing the scope
of central governments being replaced by
the local governments. At the political
front Transnationalism played an ever
increasing role as nations join hands for
military protection and economic policy
(European Union, for example) and
transcend the geographical and political
boundaries. Another trend apparently

gaining prominence is that of the increasing
number of people speaking the same
language around the world (apart from
English, languages like French, Chinese and
Russian are also widely spoken) effecting a
decrease in the number of languages spoken
and an increase in the number of speakers
using the dominant languages. The future
of the nation state, however, seems to be
uncertain: if globalisation prevails then the
transcendental governments or allegiances
such as European Union may replace the
nation states and if devolution continues
then it is the regional governments that are
going to dominate the political landscape.
The Great Indian Novel may be
categorised as an allegorical satire that takes
the story of the Indian epic Mahabharata
and resets it in the context of the Indian
Independence Movement and the three
decades after the Independence up to 1980s.
The Mahabharata is an epic describing the
historic dynastic struggle over the throne
of the kingdom of Hastinapur between the
Pandavas and the Kauruvas, two branches of
the heirs of the king Shantanu. In this novel,
Tharoor recasts the story of the nascent
Indian democracy as a struggle between
groups and individuals closely related
by their personal and political histories.
Through his cantankerous narrator, Tharoor
takes an irrelevant tone towards figures
such as Gandhi and Nehru who are treated
with great reverence by Indians. The phrase
‘great Indian novel’ is an allusion to the
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long standing idea of the ‘Great American
Novel’ (a novel that is distinguished in
both craft and theme as being the most
accurate representation of the spirit of the
age in the United States at the time of its
writing or in the time it is set) and is also
a pun, roughly translating Mahabharata
(Maha: great and Bharata: India). The
Mabhabbarata, which is not a novel but an
epic poem, can be understood, according
to Tharoor, to represent Hinduism’s greatest
literary achievement and thus serves as an
appropriate paradigm in which to frame
a retelling of recent Indian history. The
organization of the sections and chapters
of the novel mirrors the organization of the
Mahabharata and the themes and events
addressed in each allude to themes and
events of the mirrored sections of the epic.
The novel starts off with the narrator, Ved
Vyaas looking for a writer and he finds none
another Ganapathi (similar to Lord Ganesha
in many respects). He narrates the tale of
everything he has seen in his life, starting
from his birth: Satyavati, being seduced by
the Brahmin Parashar gave birth to Vvji
and then what follows is the epic tale of the
Mahabharata coupled with Indian history.
Each famous Indian freedom fighter is
given a role from the Mahabharata hence
leading to a dual role. For example, Gangaji
(Bhishma) is Gandhiji, Dhritarashtra is
Nehru, Vidura is Vallabhai Patel, Pandu
is Subash Chandra Bose, Karna is a vague
impression of Jinnah, Priya Duryodhani

(Duryodhan) is Indira Gandhi and so on.
The Pandavas represent the five pillars of
democracy whereas Drapudi represents the
ideal of democracy (D.Mokrasi). From the
birth of the characters, to their whereabouts
and their deaths, the book is exact and
not lacking in detail and accuracy. Even
the minute events of Shakuni’s dice game,
Duryodhana’s attempt to kill the Pandavas
by leading them to the Laksgraha, Drona’s
impact in the “Mababharata”, Krishna’s wise
words, Arjun’s marriage to Krishna’s sister
find a mention in the book.

There are 18 chapters in the novel, just
like the Mahabharata has 18 books and
the war of Kurukshetra goes on for 18
days. The book covers every epic event in
Indian history, from Gandhiji’s Dandi
March, the Jallianwallah Bagh Massacre,
Subash Chandra Bose’s agitations, to Indira’s
disrobing of democracy by declaration of
Emergency, Nehru’s alleged affairs with
Lady Mountbatten, The Indo-Pak and Indo-
China wars etc. The novel narrated as the
story of the eighty-eight year old Ved Vyas
begins with the pungent statement: “They
tell me India is an underdeveloped country...
Indiais not an underdeveloped country buta
highly developed one in an advance state of
decay’ (17). India as a nation is constructed
diligently in the novel from a multiple
perspective of diverse characters that can be
summed up in the words of V.V. as ‘there is
no story and too many stories; there are no
heroes and too many heroes” (411).
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This plurality is further explicated in the
non- fictional work India from Midnight
to the Millennium and Beyond which takes
up the discussion of the nation by quoting
a doggerel statement made by Winston
Churchill: ‘India is merely a geographical
expression. It is no more a single country
than the equator’ (7). Churchill just couldn’t
assimilate the extraordinary mixture of
ethnic groups, the mutually incomprehensive
languages, the varieties of topography and
climate, the diversity of religious and cultural
practises and the range of developments that
India was capable of offering. It is Jawaharlal
Nehru who in his celebrated speech “Tryst
with Destiny’ describes India as a country
that is held together ‘by strong but invisible
threads... She isa myth and an idea, a dream
and a vision, and yet very real and present
and pervasive’ (7). Thus the question that
looms large in front of Tharoor is: ‘how
can one portray the present, let alone the
future, of an ageless civilisation that was the
birthplace of four major religions, a dozen
different traditions of classical dance, eighty-
five political parties, and three hundred ways
of cooking the potato?’ (8)

The answer to these questions seems to
be esoteric and not a single notion that this

paper has discussed so far provides an insight
to this dilemma, but Tharoor provides a
key by pointing out a singular thing about
India that is its plurality: “Everything exists
in countless variants. There is no single
standard, no fixed stereotype, no ‘one way’.
This pluralism is acknowledged in the way
India arranges its own affairs: all groups,
faiths, tastes, and ideologies survive and
contend for their place in the sun. At a time
when most developing countries opted
for authoritarian models of government
to promote nation- building and to direct
development, India chose to be a multiparty
democracy... -freewheeling, rambunctious,
corrupt, and inefficient, perhaps, but
nonetheless flourishing- India has remained”
(9). As Tharoor concludes his latest book
Pax Indica: “This ‘Pax Indica’ (The Indian
Peace) must be built and sustained on the
principles and norms that India holds dear at
home and abroad. It would see a democratic
and pluralist India working for the world
order that sustains and defends democracy
and pluralism; a ‘multi- aligned’ India
serving as one of the principal fulcrums of
a networked globe... (that manages the)
outer space and cyberspace in the common
interests of humanity” (428).
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—

he start of Cultural Studies in India,

the construction of elite nationalist
ideas and the awakening of the subaltern
consciousness occur with colonialism
effecting certain structural and institutional
changes during the period. Both literature
and history reflect the elitist accounts of
the effects of colonial presence on culture
to some extent in dimmed light. There are
conscious omissions of real issues or specific
details in the representations of Indian
cultural historiography. Indian Writing in
English and its histories did very little to
account for the presence of an abundant
corpus of cultural writings. In such an
absence of systematic Indian cultural
historiography, Kosambi, Pule, Iyothi Thass,
Ambedkar, Rahul Sankrathyayana, MN Roy,
Dr. Bhandarkar Bhagath Singh some women
writers etc; are yet to be acknowledged as
writers. Their writings here constituted the
contours of the cultural and its politics and
followed the dialectics of history [of east
and west in terms of its methods] in probing
the Social practices of the day. Indian
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cultural Studies start with the early writers,
the subaltern agitators who questioned the
ideology of Caste. The wave of Subaltern has
generated trends and responses that mainly
point to cultural politics and finds parallels
with cultural Studies.

Colonialism had initiated the process
of modern social requirements that
effected a great change in public life and its
institutions; the important of them were the
institutions of knowledge and creation of
India’s history from the period of William
Jones on to Alexander Cunningham and
up to the times of John Marshal. It was
the discovery of India in many a sense.
The rule of colonialism had weakened the
hegemonic ideology of Varnashrama. Many
Indians then, who rose to basic livelihood
and material positions, were the blessed
of colonial clime. Three such important
personalities that had bearing on todays’
intellectual and cultural movements were
Iyothi Doss, Pule, Dr. Ambedkar and
Swamy Dharma Thirtha ; the trends setters
of contemporary subaltern, women .and other

ND SUBALTERN CULTURAL HISTORIOGRAPHY 71



marginalized movements. Their writings had
the issues of identity, significations about the
cultural and ideology politics to constitute
authentic Indian cultural historiography
that was drawn from social practices and
vast studies.

The motivation for subaltern Dalit,
women and the marginalized writings of
1980s and 90s was the impact the movement
received from the silent democratic Cultural
Revolution created by early subaltern
writers. The basic modes and the dialectics
of studying the high and low of cultural
politics were provided by early subalterns
like Jyothi Doss, Pule Ambedkar Swamy
Dharmathirtha . They were convinced that
the history of the people of India was in direct
conflict with the interests of the priestly class.
The accounts of cultural historiography of
these writers as connected to contemporary
social and intellectual movements must be
considered with two brief examples of C.
Iyothee Thass and Ambedkar.

C. Iyothee Thass (1845-1914) of
Nilgiris, later lived in Madras and was a
Siddha Doctor who had a good knowledge
of classical literary Tamil, and mastered
the English language. Paraiyars had social
opportunities in deffernt occupations in
colonial rule. Aloysius in his Nationalism
without A Nation in India comments:

“realizing the emancipatory potential
of Buddhist tradition and drawing on the
earlier Tamil Buddhist connection, this
scholar tried to interpret the history, religion

and literature of the Tamils from the point of
view of Buddhism which was once popular
and prevalent in the south, half a century
before Dr.Ambedkar” ( 1997 p.64) .

“In 1898 Iyothee Thass and large numbers
of those who shared his convictions converted
to Buddhism and founded the Sakya
Buddha Society This took place with the
influential mediation of Henry Steel Olcott
of the Theosophical Society, who set up the
necessary contacts with Sinhalese Buddhists
and subsequently greatly supported the
Tamil Dalit Buddhists. Iyothee Thass’s
justification of his conversion was that the
Pariayars had originally been Buddhists, and
had constituted the original population of
the country.” (p. 67 Begunder, PDF )

In ablog DR. Muthumohan in his aricle
‘Dalit Consciousness in South India’ notes
“Ayothee Dasa is correct in the sense that
the multitude of literary works he quotes
from ancient Tamil tradition do belong to
the Jaina and Buddhist traditions that were
chronologically well before the advent of
Vedic thought or emergence of Saivite and
Vaishnavite religions in Tamil soil.”

In an article entitled “Remembering the
precursor of Dravidian movement” The
Hindu remembers Thass. In 90s and 2000
after, a number of scholars have reflected
Iyothi Thass as the precursor of Dravidian
identity.

The recent scholarly trend of the subaltern
discourse formation is noticeable in such
books as Aloysius’ Nationalism without a
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Nation in India,(1997) V.Geetha and SV
Rajadorurai’s Towards A Non —Brahmin
Milleniam (1998) M.S.S Pandian’s Brabmin
& Non- Brahmin Bhagavan, Manu; Feldhaus,
Anne, eds., Claiming Power from Below:
Dalits and the Subaltern Question ...etc.

Ravikumar in his web Navayuga
comments “ Iyothee Thass is perhaps one
among the several Dalit icons whose names
have been blacked out by mainstream
history,” - but who has been acknowledged
in the spate of new subaltern writings of
cultural historiography and by a few western
scholarship.

Iyothee Thass  accounts of historiography
are the same as Ambedkar’s observations
about caste and Untouchability. Castes
were spread; whatsoever the conditions of
north and south, the difference of time and
distance.The elaborately complied detailes
over chapters best summerised in Bergunder:

Ambedkar presupposes that In the past
it was often the case in tribal conflicts that
the survivors of the defeated people were
uprooted and forced to serve the victors.
‘BrokenMen’, as Ambedkar called, were not
integrated into the village community and
remained marginalized. They became the
untouchables of brahmanical Hinduism
because they had become true followers
of Buddhism and, in contrast to most
others, were not prepared to give up their
religion again after the renewed victory of
brahmanical Hinduism:

The BrokenMen hated the Brahmins

CONTEMPORARY TRENDS

CULTURAL STUDIES IN INDI

because the Brabhmins were the enemies
of Buddhism and the Brahmins imposed
untouchability upon the BrokenMen because
they would not leave Buddbism. On this
reasoning it is possible to conclude that one of
the roots of untouchability lies in the hatred
and contempt which the Brahmins created
against those who were Buddhists. (Ambedkar
1989b: 317).” (p. 73 Begunder, PDF)

(Ambedkar p.120 & p.164, 1948)

Along these details Ambedkar establishes
the untouchability connected to Brahmins
giving up cow eating and their murdering
Brihadvrita Mourya.

Iyothi Doss and Ambedkar were serious
original pursuers of culture and conditions of
life that they were able to collect from diverse
ancient Sanskrit and Pali sources. These
two accounts of cultural historiography of
Indians accessible in their works are also the
same in the accounts of historians and their
official documents. Subalternism expressed
in various ways of art, literature and media,
and its cultural historiography of today; a
contemporary trend is an inheritance of the
past embroiled in the cultural politics.

Literature reveals the issues that are
manifestations with reference to social
practices. As evident in history, most often
the cultural politics maneuvers to hide the
issues of society and its practices. The portrait
of India is incomplete with smothered
facts. When Writers come out with serious
engagement with real social issues there are
breakthroughs and new trends. Dalit woman
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and marginalized minority writing had free
run in the colonial and democratic India.

The adhered trend of the subalterns
was commitment to writing realism. in all
experimentations possible Dalit or women
creative writers primarily to documented
the real conditions of life. Dalits writers
did strongly advocate their own writings,
and others, writing about them would be
second-hand experience. As to the Feminist
movement, following Dalit movement,
‘Karnataka Lekhakiyara Sangha’ a feminist
writers group in 1978, was very important
in espousal of feminist social values.
Devanuru Mahadeva of ‘Odalala’ and
‘Kusuma Bale’ fame does not tag himself
into the categorized Dalit. R. Kalyanamma,
ran womens ‘Saraswathi’a montly for 42
years, Govind Das’ Harijanadvidaya and
G.Venkataiah books had been written in
1930s and 40s respectively well in advent
of any movement.

Have women and Dalits not spoken?
Chennanna Valikar and Siddalingaiah B.T.
Lalitha Nayak, Aravinda Malagatti and
Geetha Nagabhushana Mogalli Ganesh
from Kannada regional Dalit writers are only
a few prominent names to mention with
remarkable writings of the Dalit subaltern,
some of which have been translated into
other regional languages and into English.
The development of Translation studies
along with Cultural studies is an increasing
trend that might be of some bearing with
greater realism of language.- Srinivasa

Iyenngar comments “Some of the best
studies of social life are naturally in regional
languages” (p.327)

Women had real issues to counter politics
of patriarchy. Nanjanagudu Tirumalamba
published Sazhi Hithaishini’and ‘Karnataka
Nandini’ Sarawathi Bai Rajawade writer of
Giri Bale,had a vision of modern education
for women, Kodagina Gouramma, Belagere
Janakamma, Shyamala Devi Belagaumkar
and many,were prminant writers of 80’s.
‘Phaniyamma’ by M.K. Indira, Trigeetike’
by Vijaya Dabbe, ‘Gandasuru’ by Veena
Shanteshwar, ‘Sahana’ by Sara Abubakar,
Seetha Rama Ravana’by H\V. Savitramma
are remarkable works. Namichandra
(Science and Fiction) and Vaidehi (Fiction).

Have Women and Dalits not spoken?
They did it yesterday and so on. For
Spivak’s Can a Subalten speak? It is yes in
the affirmative at the context of the second
phase of Dalit writing. A national upsurge of
subaltern writings is evident in abundance of
translations. Sangathi (and Karakku (1992
Tr. 2000) Bhama Viramma a recorded
biography (1998) Viramma, Jean luc Racine
Aosinane Racine; Jootham A Dalit’s Life
(2007) OmPrakash; Aaydan and weave of
my life (2008) urmila pawar; Scar (Vadu)
(2009) Gunashekaran; Poised Bread Arun
Dangle (2009); Prison We Broke (2009)
Pandit Maya; Untouchable Spring (2010)
Kalyan Rao G; Dalit Vision (2010)Gail
Omvedt ; Oxford Anthology of Tamil Dalit
Writing Ravikumar R Azagarasan(2012); No
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Alphabet in Sight : New Dalit Writing from
South India Dossiers of Tamil and Malayalam
(2012) Sathyanarayana Sussie Taru

Dr. Azagarasan, the co editor of Oxford
Anthology of Tamil Dalit Writing reflects “in
my ten years of working with Dalit literature,
I think, reading of Dalit literature must
change .The literature is now undergoing
it’s second Phase; any indifferent practice
towards Dalit literature is again an implicit
nature of the castist attitude or reading
them merely as accounts of victimization
would be lacking in totality; that must
change. Understanding Dalit literature in
terms of criticism of nation and culture is
indispensible, we see, contemporary post-
colonial Dalit situation is the paradox of
Indian modernity” (Interviewed. 2013)

Kancha Illaia’s Why I am not a Hindu
(1997 p. 99-109 ) is subaltern substantiation
for Dalit paradox; an effect of cultural
politics.Dr.Kishore Buddha the co-founder
of Subaltern Media and the founder-editor
of the peer-reviewed Open Access journal
Wide Screen comments on contemporary
dominat politics “When Dalit politics
continues to use religion as a basis of social
formation, mobility will be defined by
the superstructure of Hindutva (or neo-
Brahminical) ideology, which will not
permit the formation of a recognisable basis
ofaction” another contemporary response to
dominant politics is Thejaswini Niranjana’s
“Questions for Cultural Politics” where she
reflects on day today politics evidently

CONTEMPORARY TRENDS: CULTURAL STUDIES IN INDI

visible through campus events like the
resistance to theory at the crisis of English
studies or students anti and Pro-Mandal
protests. (1997 p.125-157) The subaltern
and cultural Studies, the two contemporary
developments, have parallels to engage
against the reactionary politics. Things of
literature never exist in vacuous writing, if so
literature is never devoid of politics, society
and social practices: the subaltern and the
cultural studies must engage to probe the
practices in the historical conditions in
which they are produced. As to literature
and its reading, Subaltern or any, what Terry
Eagleton has to say in his Lizerary Theory: an
Introduction needs to be emphasized:

It is most useful to see ‘literature’ as a
name which people give from time to time
to certain kinds of writing within a whole
field of what Michel Foucault has called
‘discursive practices, and that if anything is
to be an object of study it is this whole field
of practices (Italics mine) rather than just
those sometimes rather obscurely labeled
literature”. (1983, p 205)

To conclude, as the persecution of
subalterns is incessant, the problematic
throws challenge to the academic discourses
and to the idea of civilization. The trend that
starts as a way of expression of subaltern
literature and counter culture is a potent
cultural historiography. The presence
is stronger than ever. The concepts like
mainstream, subaltern and other irrational
categories are the constructions of the
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politics of reactionary ideological structures.
The dispatch strategies to decenter the
dominant ideology structure would be a
combined- interparadigmatic counter
strategy of Cultural Studies academia
involving public awareness. Subaltern
realism and his presence in history, in
art literature and counter- culture are no
stereotype; apparently the more enlightened
forces and writers would acknowledge

support to counter culture ways of art
History bears it out that the democracy is
born from movements and protests. Real
trends become activist. Mulk Raj Anand
wrote, Arundathi Roy has written and Adiga
is writing, activist solidarity in real issues
like the subaltern cause would further an
effective social formation to the rewriting
of history, culture, and politics.
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INTRODUCTION

Recently, scientific and research community have shown their interest on metal oxide
semiconductor structures due to their easy, safe, environmental friendly and cheap synthesis
procedure [1]. Technological applications of the metal oxide semiconductors in the
fabrication of devices for energy harvesting and storage [2,3], photonics [4], sensors [5],
as well as medical and biological applications are explored [6,7]. Zinc oxide (ZnO) is a
promising wide band gap metal oxide semiconductor. ZnO is an n-type, direct wide band
gap material having several applications in optoelectronics [8], transparent electronics [9],
spintronics [10], and sensor applications [11]. Zinc Oxide in its bulk polycrystalline form
has been commonly used in a wide range of applications such as sunscreen, ointments,
facial powders, catalyst, lubricant additives, paint pigments, piezoelectric transducers,
varistors, and as a transparent conducting electrodes. It has direct band gap energy, which
makes it transparent in the visible region and most of the activity in the ultra violet region
[1]. Controlled chemical precipitation is one of the simple, convenient and commonly
employed technique for the synthesis of small particles of metal oxides [12]. In the present
study, ZnO powder clusters were prepared by chemical route via chemical precipitation
method. The structural and optical properties of the prepared samples were studied in

detail [13].

2. EXPERIMENTAL

In the present study, ZnO particles were synthesized through chemical precipitation
method. Zinc sulfate (1.5 mol/l) and ammonium bicarbonate (2.5 mol/l) were prepared
in distilled water and 100 ml ZnSO, solution was added to 126 ml NH,;HCO; solution
while stirring and the reaction mixture was kept at 45°C. The slurry of basic zinc carbonate
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(BZC) in the form of a white precipitate was obtained. Finally, the precipitate was filtered.
It was then cleaned in distilled water and acetone using centrifuge and dried at 80°C for
45 minutes. Finally zinc oxide was prepared by calcining the precipitate at 500°C for 1
hour. In this process, the reaction of Zn ions and ammonium acid carbonate proceeded
according to the equation 1.

5ZnS0,+10NH HCO, = Zny(OH )4(CO, ),  +5(NH,), SO, +8C0, T+2H,0 0

The complex formed decomposed upon calcining to ZnO according to the equation 2.

Zns(OH ) (CO,), =52n0+2C0, T+3H,0T

The ZnO powder obtained is subjected to annealing at two different temperatures
300°C, and 600°C for 3hrs. The samples were characterized for exploring the properies
of the prepared samples. The as prepared and annealed Zn powders are studied using
different characterization techniques viz. XRD (X-ray diffraction), SEM (Scanning electron
microscope), UV-Visible Spectroscopy and Fourier Transform Infrared Spectroscopy (FTIR).

3. RESULTS AND DISCUSSION

Generally, at normal temperature and pressure ZnO exhibit wurtzite crystal structure.
Instead of wurtzite, it also crystallizes into zinc blende and rocksalt structures at different
experimental conditions [1]. In an ideal wurtzite crystal, with a hexagonal close-packed
lattice type, has lattice parameters, a = 3.2539 A’ and ¢ = 5.2096 A, in the ratio of c/a
= 1.6011 [14]. Lattice structure of zinc oxide #=K A/ Bcos6, is a combination of two
interconnected sub lattices of Zn?* and O?~ in such a manner that each of the zinc atom is
surrounded by four oxygen atoms at the tetrahedral corners and vice versa with a typical sp?
covalent bonding. ZnO is a wide direct band gap semiconductor [15]. Strong UV emission
around 370nm was always observed in the UV-VIS spectra of ZnO due to the near band
edge emission of wide band gap ZnO [16,17].

3.1. XRD ANALYSIS

Figurel shows the X-ray diffraction patterns of Zinc oxide particles annealed at various
temperatures. Study of standard data JCPDS 80-0075 confirmed that the synthesized
materials are hexagonal ZnO phase (wurtzite structure). However, the XRD patterns of the
particles are considerably broadened due to the very small size of these particles. The strong
and narrow diffraction peaks indicated that the product has good crystallinity. The pattern
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was indexed with hexagonal unit cell structure and the lattice parameters are calculated [18].
Crystallite size calculated using the Scherrer’s formula [19,20]

D=09A/PBcosO .rrererrren. (3)

and lattice constants ‘2’ and ‘c’of the hexagonal wurtzite sample calculated by plane-spacing

equation [21].

o A4 (P Hbk+R) P
sin GZZ 54—24'6—2 (4)

Itis evident that when the as-prepared sample is subjected to annealing, the diffraction
peaks slightly shifted towards lower scattering angle. The shift towards lower scattering
angle is the consequence of an increase in the lattice parameter due to the relaxation of
the compressive strain induced by grain boundaries along the crystal plane, probably due
to a slight grain growth, and lets the inter planar distance increase towards its stress free
value[15]. When the annealing temperature increases there is a rapid decrease in the density
of vacant lattice sites, vacancy clusters, and local lattice disorders and a rapid resumption
of lattice parameters and the volume of the unit cell towards normal values, and the
grains begin to grow. Hence particle size and lattice parameters increase with increasing

temperature (Table 1).
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Figure 1. XRD plot of ZnO powder for different annealing temperatures

ZnO Annealing . 2 ) N D .
(°C) Lattice Parameter Lattice Parameter Crystallite Size
(A°) (A% (nm)
Room Temp 3.2158 5.1945 12.9604
300 3.2249 5.2058 14.1316
600 3.2257 5.2072 26.1789

Table 1. Lattice parameters determined from the XRD spectra.

The principles of stress analysis by the X-ray diffraction is based on measuring angular
lattice strain distributions. The stress in the ZnO may have been introduced via two
mechanisms [22]. One is that the intrinsic stress is due to the crystallite deficiency during
growth, as well as the impurities and defects in the crystal. Another is that the growth
parameters, such as pressure, gas mixture, power and deposition temperature, have
caused the intrinsic stress. The as prepared sample revealed that the intrinsic stress of
the as prepared ZnO is compressive. By contrast, extrinsic stress can be generated during
pressing, sintering, and annealing processes [22]. The magnitude of the compressive stress
component during the growth process was increased until it was converted to the thermal
(tensile) stress component at a very high annealing temperature; therefore, an overall
compressive residual stress was observed in the as prepared ZnO (Table 1). The increasing
the annealing temperature increased the energy for the diffusion of oxygen in the ZnO
particle, which leads to tension in the lattice constant during the growth process. The
decrease in difference between d-spacings of annealed sample and standard one indicates
the relieving of compressive stress due to the action of tensile stress during annealing.

3.2. SEM/EDX ANALYSIS

The morphology of the ZnO clusters has been studied using scanning electron microscopy.
Figure 2 & 3 shows the typical scanning electron microscopic (SEM) images of ZnO
clusters. The SEM image shows random distribution of the ZnO having nearly spherical
morphology. The ZnO particles had small-grains sized structures with the morphology
changingaccording to the variation in the annealing temperatures. The SEM images show
that the grain boundaries were fewer and the grains grew much bigger with further increase
of annealing temperature. The high annealing temperature provides more activation energy
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to atoms to grow larger grains. The high temperature can stimulate the migration of grain
boundaries and cause the coalescence of more grains during the annealing processes[22].
This happens because of the availability of more energy for the atoms to acquire so that
they may diffuse and occupy the correct site in the crystal lattice and grains with lower
surface energy will grow larger at high temperature.

Figure 3. SEM images of ZnO powder annealed at 600°C

The EDX spectrum, of the ZnO particles in figure 4 reveals that our sample contains zinc,
oxygen and sulphur components. These are species from our reagents used for ZnO sample
preparation. No other contaminants from the ZnO particle preparation were observed.
The high-intensity peaks for zinc and oxygen justify that the sample contains mainly ZnO
and suggesting pure ZnO particle composition.
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3.3. FTIR ANALYSIS

In order to quickly establish the presence or absence of the various vibrational modes
present in ZnO particles and to probe the effect of annealing on particles, we performed
FTIR spectroscopy of ZnO particles. The presence of various chemical functional groups
and the formation of ZnO particles are supported by FTIR spectra as shown in Figure 5.
FTIR spectra were recorded by scanning the samples in the frequency range 400-4000 cm™.
The intense broad absorption band around 3300 cm™ appears typically due to stretching
mode of hydroxyl group (O-H) of H,O. A peak at 1625 cm™ of relatively small intensity
originates due to the bending mode of O-H [23]. The presence of these bands suggests
that annealing is required just before the characterization of the sample to evaporate
the entrapped water at the surface of the particles.The near infrared (NIR) region of the
spectrum is of our interest as the vibrational modes of the metal-oxygen are expected in
this region. The strong peak around 420 cm™ is assigned to the stretching mode of Zn-O
[24,25]. Therefore, FTIR spectroscopy, concomitant with the XRD results, confirms the
formation of pure ZnO particles. ZnO configuration is not affected due to annealing as
vibrations of Zn-O are still observed around 420 cm™. The intense peak at 1125 em™ can
be assigned to Zn-S vibrational mode [23]. This result is in agreement with the result
obtained by EDX spectrum analysis.

82 Government Arts and Science College Research Journal @ June 20714 Golden Jubilee Issue



Transmittance (%)

T

g - - y ’ - v v y -
4000 3500 3000 2500 2000 1500 1000 500 0

Lp L )

Wavenumbers (cm™)

Figure 5. FTIR spectrum of ZnO powder for different annealing temperatures

3.4 UV-VIS ANALYSIS

Figure 6 shows the UV-VIS absorption spectra of ZnO particles annealed at various
temperatures and the peak position reflects the band gap of the particles. Typical exciton
absorption at 365 nm is observed in the absorption spectrum at room temperature[15],
which is blue shifted with respect to the bulk absorption edge appearingat 380 nm at room
temperature. It is clear that the absorption edge systematically shifts to the lower wavelength
or higher energy with decreasingsize of the particle. This pronounced and systematic shift
in the absorption edge is due to the quantum size effect.

It is well known that the fundamental absorption can be used to determine the nature
and value of the optical band gap of the particles. The band gap of all the samples is

calculated using a simple wave—energy equation:

Egzhvzhc//’t

where h is the Planck’s constant, c is the light velocity and ) is the absorption wavelength
[24,26]. The prepared ZnO particles show peak absorbance at 365nm which corresponds to
band gap energy of 3.40¢V which in agreement with the reported values [16]. As annealing
temperature increases, the band gap slightly increases due to band edge tailoring.

SYNTHESIS AND CHARACTERIZATION OF ZINC OXIDE SMALL CLUSTERS 83



————""1365 nm
1\
g .
£
[=]
wy
o= ]
[~}
“-.
3 R 600°C
300°C
~—
L] L] L] F Ll
200 300 400 500 600 700 800

wavelength (nm)

Figure 6. UV-VIS spectrum of ZnO powder for different annealing temperatures

4. CONCLUSION

Zinc oxide particles were synthesized through precipitation method by considering different
annealing temperatures. The structural and optical properties of the prepared ZnO particles
have been confirmed using XRD, SEM, FTIR and UV-VIS spectroscopy. The effects of
heat treatment at 300°C and 600°C on the crystallinity, chemical composition and optical
transmission of ZnO particles were analyzed.

The increase in diffraction intensity of XRD pattern was observed after annealing at
various temperatures. Also, the position of the diffraction peaks is shifted to lower 26 values,
which could be due to the release of intrinsic strain through annealing. The narrowing of
peaks or decrease in FWHM in XRD pattern demonstrate growth of ZnO particles due
to annealing and the average particle size and lattice parameters of ZnO particles increase
with increasing annealing temperature. According to Scherer’s formula, the average particle
size of the sample is 13 nm. SEM studies showed the formation of spherical shaped ZnO
particles and the crystallite growth by heat treatment. It can be concluded from XRD and
SEM analysis that the annealing temperature has a great influence on the crystal formation.
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FTIR and SEM/EDX studies confirmed the presence of sulphur contaminant in the
prepared ZnO particles. The high-intensity peaks for zinc and oxygen justify that the sample
contains mainly ZnO and suggesting pure ZnO particle composition. The formation of
small particles of ZnO is also confirmed by metal-oxygen vibration reflected in the FTIR
spectrum. ZnO configuration is not affected by annealing as vibrations of Zn-O were
observed around 420 cm-1 in all prepared samples.

——— A sharp absorption peak was detected at 365nm in the UV-VIS region that
corresponds to an optical band gap of the ZnO particle which was found to be 3.40.¢V. The
blue shifting of the absorption peak compared with bulk ZnO, which clearly indicate the
strong quantum confinement. The band gap slightly increased due to band gap edge tailoring
during heat treatment.The present results along with known physical properties of the
crystalline ZnO, offer a new dimension for further study and characterization of meterials.

REFERENCES

1. S CSingh, D P Singh, J Singh, P K Dubey, R S Tiwari and O N Srivastava, Pramana Journal of Physics
78 (2012) 759

2. A CDillon, A H Mahan, R Deshpande, P A Parilla, K M Jones, S-H Lee, Thin Solid Films, 516, 794
(2008)

3. M Gratzel, ] Photochem. Photobiol. C 4, 145 (2003).

4. B D Clymer, D Gillfillan, Appl. Opt., 30, 4390 (1990).

5. J F H Sierra, F Ruiz, D Corina, D C C Pena, F M Gutierrez, A E Martinez, A ] P Guillen, H T Perez,
G M Castanon, Nanomed. 4, 237 (2008).

6. H Chen, R C McDonald, S Li, N L Krett, S T Rosen and TV O’Halloran, ] Am. Chem. Soc.128,
13348 (2006).

7. SIStoeva,J S Lee, ] E Smith, C A Mirkin, ] Am. Chem. Soc. 128, 8378 (2006).

8. YL Wang, H S Kim, D P Norton, S ] Pearton and F Ren, Appl. Phys. Lett., 92, 112101 (2008).

9. BJ Norris, ] Anderson, ] F Wager and D A Keszler, ] Phys. D: Appl. Phys. 36, L105 (2003)

10. PV Radovanovic, N S Norberg, K E McNally, D R Gamelin, ] Am. Chem. Soc. 124,15192 (2002).

11. A P Chatterjee, P Mitra, A K Mukhopadhyay, ] Mater. Sci. 34, 4225 (1999).

12. V S Muralidharan and A Subrahmania, “Nanoscience and technology”, Ane Books Pvt. Led., 25

13. C N Banwell and E M Mc-cash, “Fundamentals of Molecular spectroscopy”, Tata McGraw-Hill
International Ltd., 55,127.

14. “JCPDS 80-0075” International Centre for Diffraction Data.

15. Soosen Samuel M, Lakshmi Bose and K C George, “Optical properties of ZnO nanoparticles”, SB
Academic Review, XV1 (2009). ISSN: 0973-7464.

16. DK Singh, D K Pandey, R.R Yadav and Devraj Singh, “A study of nanosized zinc oxide and its nanofluid,”
Pramana Journal of Physics 78 (2012) 759.

17. AKhorsand Zak, R Razali, W H Abd Majid and Majid Darroudi, International Journal of Nanomedicine
2011.

SYNTHESIS AND CHARACTERIZATION OF ZINC OXIDE SMALL CLUSTERS 85



18.
19.

20.
21.

22.
23.
24.
25.

26.

Charles Kittel, “Introduction to solid state physics’, John Wiley & Sons, Inc., 11.

T Jesper Jacobsson, “Synthesis and characterization of ZnO nanoparticles-an experimental investigation
of some of their size dependent quantum effects’, Materials Chemistry, Uppsala University.

B D Cullity, “Elements of X-ray diffraction”, Addison-Wesley Publishing Company, Inc., 99.

L C Nehru, M Umadevi and C Sanjeeviraja, International Journal of Materials Engineering, 10.5923/j.
ijme.20120201.03.

Rabab Khalid Sendi and Shahrom Mahmud, Journal of Physical Science, Vol. 24(1), 1-15, 2013.
Navendu Goswami and Dhirendra Kumar Sharma, Physica E 42 (2010) 1675-1682.

S Ummartyotin, N Bunnak, J Juntaro, M Sain, and H. Manuspiya, Solid State Sciences 14 (2012)
299¢304.

Ohiko Kammori, Nacharu Yamaguchi and Kamikita Sato, Japan Analyst, V. 16, No. 10, pp. 1050-1055,
1967.

R Viswanatha, T G Venkatesh, C C Vidyasagar, and Y Arthoba Nayaka, Scholars Research Library
2012, 4 (1):480-486.

86 Government Arts and Science College Research Journal @ June 20714 Golden Jubilee Issue



HETERO GENEITY OF STARCH GRAINS IN THE MATURE
JACKFRUIT (ARTOCARPUS HETEROPHYLLUS LAM) SEEDS

Sheela S, Swapna K S™, Nabeesa Salim™

*

*Associate Professor of Botany, Govt. Arts & Science College, Kozhikode
*Dept. of Botany, Govt. College Madappally, Vadakara
**Dept. of Botany, Physiology and Biochemistry Division, University of Calicut, Kerala.
PIN 673 635. (Email: nabeesasalim@gmail.com)

= A =

ABSTRACT

Jackfruit seeds are recalcitrant and starch rich. Histochemical and SEM studies
were carried out to study the starch grains in the mature seeds. Both studies have
revealed that starch grains consist of simple and compound ones. Different types
of compound grains small sized to large were present. The number of individual

grains ranges between 2-11 in compound grains.

1. INTRODUCTION

Jackfruit is the largest fruit with recalcitrant
and starch rich seeds. Starch grains
accumulate during the development of seeds
and they disappear during the germination
of seeds. Histochemical methods for the
localization of cell inclusions and insoluble
metabolites are used to pinpoint the origin
and site of their metabolic role. Specific
dyes enhance the differentiation and
resolution of starch grains and so their shape
and structure can casily be studied. Even
though the occurrence of starch content in
jackfruit seeds has already been reported!

IETERO GENEITY OF STARCH GRA

histochemical localization and electron
microscopic study are lacking in these seeds.

2. MATERIALS AND METHODS

Collection, seed extraction, sampling
and tissue preparation were conducted
as described in [S]. The sections were
deparaffinised, hydrated and stained in
PAS reagent®. They were washed thoroughly
and dehydrated in alcohol series, cleared in
xylene and mounted in DPX.

The stained sections were observed and
photomicrographs were taken using Nikon

Microscope (ECLIPSE E 400) and Nikon
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Camera (DXM 1200F) attached with
digital image analyser.

SCANNING ELECTRON
MICROSCOPY (SEM )

Starch grains were obtained from mature
seeds and were washed three times with
0.2M Phosphate buffer (pH-7.2). After
repeated washing with distilled water,
residue was dried in hot air oven at 40°C.
Wet starch powder smeared and covered
with 2 sided cellophane tape adhesive.
Aluminium stub with starch powder dried
slowly in hot air oven at 40°C. After drying,
gold ion sputtering was done and observed
in S-2400 SEM (Hitachi) available at Sree
Chithra Institute of Medical Science and
Technology, Trivandrum. Starch grains were
surface scanned and exposed at 2000X,
3000X, 4000X and 5000X magnification.

3. RESULTS

Heterogenous nature of the jack fruit is
reflected in the structure of starch grains
also. Starch grains ranges from simple
to complex. A wide variation in size and
cluster formation were observed among
starch grains. Simple and compound grains
consisting of various numbers were present
in the same cell. Simple grains of different
sizes also were present (Fig 1). The number
of grains in compound grains varied from
2-11 with variation in their orientation/
clustering of individual grains. Hilum was

visible in the centre of simple grains and
individual grains of compound grains. Their
shape also showed variation. It ranges from
spherical, linear to polygonal (Fig.1). Linear
of 2 and 3 grains were present. The clustering
of individual grains vary from 2 to 11 in
compound grains (Fig. 1,F).

Fig.1. Scanning electron micrographs of
starch grains in jack fruit seeds.

A-200X,B-5000X,C-3000X,D -
4000 X, E - 4000 X, F - Starch grains of
different shape, size, aggregation — selected
from different regions of cotyledon (40X)

SEM studies confirmed heterogeneity of
starch grains in jackfruit seeds. It revealed
simple and compound grain consisting of
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2,3,4and 5 individual grains in the sample
(Fig.1 A-E).

4. DISCUSSION

Starch grains are with a central region called
hilum which is the region where starch
deposit begins. Hilum was very clear in
histochemical studies . But it was not visible
in SEM as it is located in the centre (Fig2).

Starch is the main reserve food material
in jackfruit seeds. It contain 73% of starch
(4 &S5]. Simple grains were later converted
to compound grains in order to store more
reserve food material. The mobilization of
starch grains takes place during germination.
The heterogeneity of starch grain may be an

inherent character unique to jackfruit seeds.
Accumulation of metabolisable carbohydrate
starts along with the embryogenesis and
continues until the seed matures [3]. During
seed maturation, as a result of desiccation
soluble carbohydrate is converted to
insoluble starch and during prolonged period
multiple forms of starch grains are presumed
to occur in jackfruit seeds.

ACKNOWLEDGEMENT: The firstauthor
is grateful to the Head of the Dept. of Botany,
University of Calicut for providing necessary
facilities for providing necessary facilities and
the UGC for providing deputation for doing
Ph.D. research under FIP.

REFERENCES

1. Anonymous 2000. The Wealth of India-First
supplement series (Raw materials) Vol. I. 97-
98. CSIR, New Delhi

2. Berlyn, G.P. and Miksche, J.P. 1976. Botanical
Microtechnigue and Cytochemistry, The Towa
State University Press. Ames, lowa. Pp326

3. Chandel, K.P.S., Choudhary, R., Radhamani
and Malik, S.K. 1995. Desiccation and freezing
sensitivity in recalcitrant seeds of Tea, Cocoaand

Jackfruit. Ann. Bot.76: 443-450.

4. Sheels.S, 2007 Physiological and Biochemical
studies on jackfruit (Artocarpusheterophyllus
Lam) seeds during desiccation and germination.
Ph.D. thesis.

5. Sheelaand Nabeesa Salim 2013a. Histochemical
changes in the cotyledon and embryonic axis of
jackfruit (Artocarpus heterophyllus) seeds Int. J.
PS8 (2) 215-220.

{ETERO GENEITY OF STARCH GRAINS IN THE MATURE JACKFRUIT (ARTOCARPUS HETEROPHYLLUS LAM) SEEDS 89



ELECTROPHORETIC STUDY OF PROTEIN PROFILE
IN JACK FRUIT (ARTOCARPUS HETEROPHYLLUS LAM)
SEEDS DURING DESICCATION

Sheela S*, Nabeesa Salim™

* Dept. of Botany, Govt. Arts and Science College, Kozhikode
** Dept. of Botany, Physiology and Biochemistry Division, University of Calicut, Kerala.
PIN 673 635. Email: nabeesasalim@gmail.com

e a =
v

ABSTRACT

Jackfruit seeds are recalcitrant and desiccation sensitive. Total and soluble proteins
of control and desiccated seeds were analysed. Electrophoretic study of the protein
profile of control and desiccated seeds was carried out. Distribution of proteins is
correlated to the desiccation induced viability loss of seeds. SDS-PAGE studies
revealed the disappearance of high molecular weight protein bands. It appears
that high molecular weight protein bands are involved in the maintenance of

desiccation tolerance in jackfruit seeds.

1. INTRODUCTION

Jackfruit seeds are recalcitrant [2, 3, 1, 8, 6]
and starch rich. Jackfruit seeds are desiccation
sensitive and they lose their viability in 12
days during desiccation when their moisture
content reached below critical level (32%)
[7]. Carbohydrates play a vital role in the
maintenance of viability in jackfruit seeds
(Unpublished data). Even though desiccation
sensitivity has been studied in large number
of recalcitrant seeds, the distribution of
protein and their relevance in maintaining
desiccation tolerance in Artocarpus
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heterophyllus seeds remain to be studied.
So the present investigation was an attempt
to study the relation of protein profile on
retention of viability in jackfruit seeds.

2. MATERIALS AND METHODS

The collection and seed extraction was done
accordingto [7]. Pooled seeds (approximately
500) were kept for desiccation in open trays
at room temperature (30+2°C). Fresh seeds
served as control. The seeds were sampled for
protein estimation and electrophoretic study
on4,8, 12, 14and 16 days intervals. Viability
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study was carried out as described in [7].
Seeds were sampled randomly,
chopped and 200 mg tissue was taken for
protein analysis andlg tissue was taken
for electrophoretic study. Protein profile
was studied by SDS-PAGE procedure of
Laemelli (1970). The protein subunits were
separated electrophoretically using GENEI
electrophoresis unit in SDS-PAGE slabgel
having 10% seperating gel and 4% stacking
gel. After electrophoresis gel was stained by
Coomassie Brilliant Blue and bands were
compared with known BSA fraction V
powder procured from Merck Company.
The samples were electrophoresed using Tris

Glycine running buffer of pH 8.3.

3. RESULTS

Fresh jackfruit seeds contained 10% of total
and soluble proteins (Table-1). Maximum
total protein content was shown by seeds
desiccated for 12 days. There after 40%
reduction of protein content was observed.
The jackfruit seeds remained viable up to
12 day [7]. The soluble protein content
declined gradually up to 12 days followed

by significant reduction.

Days of | /. ¢ .1.
desic- Vla?/lhty Total Protein f)olub.l N
. b rotein
cation
0 100 | 104.92+3.78 | 101.03+2.18
4 100 | 121.30+4.73 | 95.16+5.14
8 100 88.0 +2.85 | 90.26+2.34
12 |7843.46|126.13+4.26 | 93.65%3.11
16 8+1.8 | 63.79 £3.68 | 84.49+2.85

Table 1. Viability and distribution of
protein content in jackfruit seeds during
desiccation

Protein profile of control seeds revealed
that there were 16 bands, S bands above
standard BSA (66 kDa) and 11 bands below.
The low molecular bands were prominent
(Fig.1). The seeds desiccated for 8 days showed
almost same bands as that of control but with
two prominent low molecular weight bands.
Some of the bands were disappeared in 12 day
desiccated seeds, 4 feeble bands were present
below, one of which was prominent. More
bands were found disappeared in the 14 days
desiccated seed sample. In this sample only
7 bands were present below standard and
three bands above. Disappearance of bands
continued in 16* day sample in which only
6 feeble bands were present below and 3
very feeble bands above standard. The high
molecular weight protein bands were found
to disappear more during desiccation.

A-BSA D - 12 days
B-Control E - 14 days
C-8days F- 16 days

Figure 1. SDS-PAGE protein profile of
jackfruit seeds during desiccation.
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4. DISCUSSION

During desiccation of jackfruit seeds, SDS-
PAGE studies revealed the disappearance
of few high molecular weight protein
bands (more than 66 kDa) at the initiation
of desiccation damage more bands are
found to disappear with advancement of
desiccation. It appears that high molecular
weight protein bands are involved in the
maintenance of desiccation tolerance
and thereby stability. More or less similar
observations were made in Shorea robusta
([5]. However those authors correlated
the disappearance of low molecular weight

proteins with desiccation intolerance in
Shorea robusta. On the contrary, in jackfruit
seeds, the disappearance of high molecular
weight proteins is correlated with desiccation
intolerance or loss of viability. This is in
conformity with the reduction in the total
and soluble proteins during viability loss.
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port occupies an important part of our

lives .A study of sports is crucial not only
to understand the evolving sports heritage
of a nation, but to appreciate seemingly
unrelated political processes such as
nationalism colonial culture, etc. The role of
sport in international relation and national
development dramatizes the political
meaning of sports to many societies. While
sport may integrative at higher political
level, it has not been so at inter-personal
levels of gender and race. Sport is a product
of social reality.

The present paper is an attempt to
analyze the role played by cricket in a highly
political caste ridden and religious Indian
society during colonial times. Presently
there are two approaches for analyzing
the particular history of a sport. The first
approach focuses sharply on its practice, the
background of its patrons and players, the
evolution of its association and tournaments.
The second approach focuses sport as an
illustrative example to point out themes of

wider interest and relevance. It views sport

asarational idiom, a sphere of activity which
expresses the values, prejudices divisions and
unifying symbols of society.

Eminent Indian-English writer Nirad. C
Choudhari once remarked ‘to the Englishman
abroad literature was his wife and sport as his
mistress. Books and games provided the twin
consolation to Englishman by which he came
to term with alien and potentially hostile-
culture and climate!.

Cricket was brought to India in the
middle of eighteenth century by British
soldiers and sailors they played the game
among themselves in their bunglows and
cantonments.

The first mention of cricket in India dates
to 1721 when British Sailors played a match
among themselves in the port of Cambay. It
appears that in the beginning in the British
had no intention of teaching the natives
to play cricket. The British cricket clubs
were setup in the cities and cantonments.
In 1875, the Europeans formed Bombay
Gymbkhana Club with governor of Bombay
as its patron and chief justice as it secretary.
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Later Calcutta Gymkhana Club was formed
in 1878 and Madras cricket club set up in
1864 with its lonely ground at Chepauk®

The racial exclusivity of the colonial clubs
was complete until the transfer of power
in August 1947. The English clubs never
admitted a non European to their clubs. The
carliest Indian to take to the game were the
Parsis of Bombay. In the 1830 Parsi boys
began to imitate white soldiers improvising
the implements of Cricket by using hats as
wickets and umbrellas as bats and old leather
stuffed with rags and sewn up as balls. The
parsi cricket club known Oriental cricket
club was formed in 1848 and later these
Parsi bourgeois supported cricket as a means
of strengthening their ties with the colonial
overlord?.

At the time when this English game firstly
introduced in India Englishmen thought
that the natives were unfit to bat or field. The
Indians played this game by wearing dhothies
and without shoes. There are a number of
accounts mentioning Indians playing the
game clad in dhoties one such instance
was that, in a match between Mohanbegan
club and Calcutta Cricket Club on January
3t 1931, the game had to be abandoned
because the Indians were insulted by the
British Governor R.B. Lagdan on account of
their clothing®. The dress code issue became
one of a major cause for the clashes between
Indians and the British.

The Hindus started playing cricket partly
in a spirit of competitive communalism. The

first Hindu club Bombay Union was formed
in 1866 by youths of Prabhu caste. Here after
Bombay Hindu Cricketers sorted themselves
on the link of caste and region of origin eg:
Gowda Saraswat, Cricket Club, Kshatriaya
Cricket Club, Gujarat Union Cricket
Club’. But this was not in the case of rest of
India. According to Boria Majumdar who
is an ‘Eminent cricket historian, Cricket in
Bombay was organized along communal lines
but cricket in Bangal was never organized on
the basis of caste or religious lines®.
Muslim cricket club in Bombay was
establisehd in 1883 by the Luxmani and
Tyebjee families. The small communities
also formed their own cricket entities
including Mangalorian Catholic Cricket-
Clubs, Bombay Jewish Cricket-Club, etc.
By the late 19 Century, the game had
acquired a genuine popular appeal in India.
Dozens of match played in each maidan
around the country in every weekend. Later
upon the Englishmen slowly approved the
playing talents of Indian in cricket and they
started playing matches with the Indians.
In 1877, the Parsis were invited to play a
match against the Bombay Gymkhana
club an association which represented the
European of the city. These non European
versus European matches became popular
and later it became an annual event from
1886 onwards the Hindus had also began
playing a yearly match with Europeans. This
event became a triangular tournament in
1907. Later Muslim joined in this contest
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and made it a four cornered contest’. This
tournament which ran until 1946 was
through its various guises to play a formation
role in the development of cricket in India.
The respective Gymkhanas recruited players
all over the country trained their teams
collectively framed the rules.

Performance in the Quadrangular quickly
became a index of communities strength and
weakness. The Parsi, Muslim and Hindu
teams each had a large following. By the early
1930 radio had arrived taking the news of
the cricket and the noise of the crowd into
streets and lanes and seaside banglows of
Bombay?®. These matches became a greater
carnival for the spectators. While analyzing
the racial aspects of the game. Some British
cricketers saw the sport as a way of feeling
less out of place in a hostile climate, others
more positively as a vehicle commenting
relationship between rulers and the ruled.
In the later category fell lord Harris who as
governor of Bombay between 1890 and 1895
helped the foundation of what later became
the quadrangular tournament. A Parsi
adminer believed that ‘the governor was a
sage statesman who at once saw the much of
the friction between the Europeans and the
natives of India. What India needs remarked
one colonial is a few more governors like
lord Harris in Bombay, Lord Wenlock in
Madras a cricketing Commander in chief
of the Indian Army’.

One of the British historian who visited
during the time of British rule made a

statement about the role played by cricket
in society. According to him “The British
Came to India first as hunters, missionary
and the merchants next as solider and the
politician and then the cricketer that is the
history of British colonization.

“The hunter may exterminate deserving
species, the missionary may cause quarrels,
the solider may hecter, the politician blunder
but cricket unites as in India!® the rulers and
the ruled. In colonial India however cricket
served as often to divide and unite the rulers
and ruled.

The cricketers satisfied the ambition of
the colonial subjects to win match against
their masters. Cricket being appropriated
for purpose of resistance against the colonial
state. In February 1906 the Hindu played
against the Europeans in a representative
match for the first time drew players from
the presidency as a whole. Against all odds
the Hindu Cricket Club won the match.
The match was played in Bombay and
the news of epic victory travelled slowly
by train and telegraph through out India.
One newspaper in Punjab namely Tribune
compare this victory as a victory of Asia
over Europe. It was believed that a display
of talent in English game like cricket would
infuse them a sense of pride and purpose,
helping in articulating the desperation in
Indian soul!!.

Following the Round table conference
in 1931 the colonial government had
decided to award separate electorate for
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the untouchable caste in India. This was
welcomed by Dr. B.R. Ambdedkar but was
opposed by Gandhi. This kept an ideological
conflict between these two leaders. To settle
this issue related with this communal award
Gandhi started feasting in Poona Yaravada
Jail 2. The fast extended for several weeks
and finally Gandhian life was saved only by a
compromising pact signed between him and
three representatives of the untouchables.
These spokemen of untouchables were
Ambedkar himself, M.C. Rajah, and P. Baloo.
The first two personalities were known to
many of the historians. M.C. Rajah was a
Dalit Politician and a social activist from
Tamil Nadu. Baloo was neither a politician
nor social worker. Baloo was infact a famous
cricketer, untouchable left arm spinner. Who
made his name by bowling the Hindus to
victory against Parsis and Europeans'®. He
was the role model of B.R. Ambedkar. In
western India Palwarkar Baloo was the first
public figure to emerge from the ranks of
untouchables commanding enormous
respect inside and outside of the community.
Ambedkar himself had looked at the solid
fame of untouchables bowler with pride.
Baloo was a chamar, a member of
leather-working caste which ranks closer to
the bottom of the Hindu Social hierarchy.
He lived in Poona. His father found work
cleaning guns and catridges in a government
depot Baloo’s skills with cricket ball were first
discovered by the British member of Poona
Gymkhana club namely J.G. Greig. Baloo was

a servant in Poona cricket club. His duties
were included rolling and marking the pitch,
erecting nets and when required, marking
the tennis court as well. The Englishman
Greig commanded baloo to bowl to him
by that Baloo improved his bowling. Greig
paid Baloo eight annas for every time when
he got him out. At this rate, if the bowler
was successful once a week he would have
doubled his salary every month!4.

The Brahmins of Deccan Gymkhana
Club wished desperately to beat the British
for that Poona Gymkhana recruited in their
side. The Brahmins played with Baloo on the
cricket field but do not dine with him off it.
In fact during the games ritual tea interval
he was made to stand outside the pavilion
at a distance from his tea-mates and served
tea in a disposable cup’>. What higher caste
did respect was his bowling prowess. Later
Baloo joined in the Hindu Gymkhana club
of Bombay following him later his brothers
Shivram and Vithal were also joined in the
same club.

The admission of Baloo and his brothers
into the high caste dominated Hindu Cricket
Club was hailed by the social reformers of
India at that time. But there was on prejudice
still to be trampled upon that was the caste
Hindus could play cricket with untouchables
but not yet under their leadership. Baloo was
a greatest Hindu cricketer quite possibly too
the most intelligent one. He was never made
the Captain of the team. The appointment
of an untouchable as the captain on the field
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of play of an all caste cricket team would
symbolically represent the upturning the
caste hierarchy.

Between 1910 and 1920 there was every
year campaign to make Baloo as captain of
the Hindus for the annual tournament!®.
This was a movement in which the press and
some of the cricketers joined. As a result of
this movement Baloo appointed finally as
the vice captain of Hindu cricket club.

The war of caste might have been won on
the cricket field but the Hindus were again a
formidable hurdle still. This concerned their
relationship with Muslims. The cricket field
in Mumbai increasingly became the battle
ground for the resolution of Indian politics.
The issues of communalism reflected in the
Indian politics also reflected in the Indian
cricket. After 1930 most of these newspapers
in India especially Bombay Chronicle viewed
with suspicious anything that marked Hindus
and Muslims as separate and distinct!’.

The turn in Hindu —Muslim relations
on and off the field was signaled by the civil
disobedience movement of 1930-4, when
Gandhi and congress failed to generate the
inter-community co-operation it reflected
in the cricket matches too. During this time
Quadrangular tournament became a part of
wider religious and political conflict. The
competition became more fierce; the results
accepted with less grace. The fans became
more partisan, if one were to visit the stands
during the tournament at which the Hindus
and Muslims facing each other one could

see the worst language used by viewers like
“Down with the Mussalmans” or “Down
with the Hindus”!3

In November 1935 the Bombay chronicle
remarked: communal tournaments were
perhaps necessary at a certain stage in the
history of Indian cricket it was time they were
given a decent burial. While acknowledging
the popular support for quadrangular the
scholars criticized the method of arousing
enthusiasm for sport through communal
rivalry. Scholars opined that the cricket
club based on communal lines would create
communal feelings in colonial India. So they
argued that cricket clubs based on communal
lines should be dissolved.

In December 1940 the president and
Secretary of Hindu Gymkhana went to seek
Gandhies advice regarding the issues related
to the club cricket in Bombay. Gandhi
replied that sporting public of Bombay to
revise their sporting code and to erase from
its communal matches. He remarked “I can
understand matches between colleges and
institutions but I have never understand the
reasons for having Hindu, Parsi, Muslim and
other communal elevens'’.

In 1941 a citizen’s Anti-Quadrangular
committee was formed in Bombay which
urged the public to boycott the cricket.
Through he 1940’s the quadrangular
tournament had to contend with opposition
from nationalist politicians intellectuals
and businessmen from powerful patrons
and from the press but the tournament
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CASTE, POLITICS AND CRICKET



continued upto 1946.

By the study of cricket in its colonial
and historical context in India shows that
colonial Indian cricket field was both
a theatre of imperial power and Indian
Resistance. Native rulers and religious

community used cricket as a channel to
connect with their colonial masters. The
British men thought in a different way that
cricket can be used as a tool for smooth
administration dissemination of English
culture in India.
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ABSTRACT

Chromolaena odorata propagules were treated with various heavy metal salt
solutions like FeCls, HgCl,, K,Cr,0,and NiCl,at concentrations which imparted
50% growth retardation. Stem sections of the control as well as treated plants upon
staining with Toluidine Blue O (TBO) developed distinct colourations different
from one another. It is inferred that specific heavy metal can impart charvacteristic

colour upon staning with TBO and therefore TBO can be used as a characteristic

stain for locating some specific heavy metals accumulated in the plant tissues.

1. INTRODUCTION

Section staining is the most fascinating
and inevitable part in the preparation of
specimens for microscopy. Stains enhance
and improve the visibility and clarity of
internal structure of specimens. In addition,
different stains show different affinities for
histochemical localization of cell organelles
and macromolecules which permit detection
of cell constituents and their metabolic roles.
So careful sectioning and utilization of stains
can also suggest the chemical nature of the
substances within the cell [6]. Toluidine blue
is a blue cationic (basic) dye with molecular
formula C;sH,(N,SCI* and molecular mass

A SIMPLE STAINING TECH

305.84 used in histology. Frequently, basic dyes
like methylene blue, Toluidine blue etc will
react metachromatically with a specific tissue
component and impart a colour different
from that of the dye itself and it is used to
differentially stain primary and secondary cell
walls. Toluidine blue stains pinkish purple
and blue or blue green for primary and
secondary wall, respectively [4]. According
to [5] TBO is used also as a chemical reagent
in the histochemical localization of DNA.
The present study attempts to elucidate the
potential of TBO to react differentially with
various tissues accumulated with metals like
iron, mercury, chromium and nickel.
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2. MATERIAL AND METHODS

10-12cm long Chromolaena odorata twigs
with four pairs of unfolded leaves were
collected from Calicut university campus.
The cuttings were washed thoroughly with
tap water followed by distilled water. Then
cuttings were treated with SOuM solution of
IBA for overnight and kept for two weeks
to induce rooting. After two weeks each
rooted cuttings were transferred to 120 ml
half strength modified Hoagland solution
[2] taken in glass bottles (8.5x 5.5cm).
The containers were kept in polyhouse at
27+3°C and RH 78+3. After five days of
acclimatization, each propagule was treated
with known concentration of heavy metal
solution and untreated samples served as
control. The concentration of the metal salt
which imparted approximately 50% of growth
retardation was selected as the treatment
concentration. For the treatments with metals
such as Fe, Hg, Cr and N, these elements
were supplied as salts such as FeCl,;, HgCl,,
K,Cr,0, and NiCl, at the concentrations
700uM, 15uM, 60uM, 200uM respectively.
Samples for histochemical localization were
collected on 35% day after planting.

For anatomical studies, uniformly cut
pieces of stem of control and treatments were
collected. Very thin hand sections were made
and stained with aqueous solutions of TBO,
prepared by dissolving 0.1g of toluidine blue
O in 100ml of 0.1M benzoate buffer, pH
4.4. After washing, sections were observed
and photographed using Nikon Microscope

(Model, ECLIPSE E 400) fitted with Nikon
Digital Camera and Digital image analyser.

3. RESULTS AND DISCUSSION

Stained stem sections developed strikingly
different colours in the control and
treatments. Differences in imparting the
colours by the metals may be due to the roles
of metal ions in the dye binding reactions.
Metals are known to act as mordants which
are substances that cause certain staining
reactions to take place by forming a link
between the tissue and the stain thus play an
important role in imparting unique colour
by a particular stain [4, 1, 3].

Chromolaena odorata (L) is characterized
by very high accumulation potential
towards heavy metals like mercury [7].
The accumulated heavy metals result in
the formation of localized stained masses
inside the cells and also along the cell walls.
In addition to the localized masses, cell wall
thickening and resultant dense staining
along the cell walls also is an important
observation in the treatment compared
to the control. Lignification of cell wall is
a characteristic of plant tissues due to the
toxicity of heavy metals. Toluidine blue
is known as a very good stain for lignin
component of plant cell walls [6].

In C.odorata the differential staining of
the cell walls due to accumulation of heavy
metals also could be due to the extraordinary
lignification of cell walls and the resultant
staining in cell wall.
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Figre 1: Transverse sections of Chromolaena
odorata stem treated with various metal salt
solutions exhibiting different colours when

stained with Toluidine blue
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—a

ovel as a genre has a great deal to do

with the history of India as a nation.
Indian English fiction is a concoction of
fiction and the history of Indian days under
colonial period and the post colonial era of
identity crisis, hybridity and rootlessness.
Indian English fiction has shown a steady,
qualitative progress over the last two
decades owing to the contributions of some
remarkable works of fiction from writers like
Salman Rushdie, Vikram Seth, Arundathi
Roy etc. Manjula Padmanabhan’s novel
Escape (2008) has been selected for this
study where the researcher ventures to make
a gendered reading of the text. Manjula
Padmanabhan is a cartoonist, playwright
and novelist born in Delhi. Some of her
major works are Double Talk, Hot Death,
Cold Soup, This is Suki!, Kleptomania and
Getting There. Her plays include Harvest and
Hidden Fires. Escape is her debut novel for
adults written in the form of a science fiction.
The merit of Escape lies in the fact that it is
a science fiction depicting a future vision,
yet a true representation of an imaginary

"EXPLORING

society which is anti- women, patriarchal
and phallocentric.

Odurs is a land where people worship the
concept of Ardha Nareeshwara and believe
in the Power of Shakthi and Shiva as one,
single entity. Hindu mythology has a number
of goddesses who are epitomes of power,
wealth, knowledge and destruction. But
India as a patriarchal nation has always seen
the oppression of women and the girl child
both in family and the public sphere. Even in
this era of great technical advancement and
scientific progress, gender based violence,
oppression and killing of women continues
to occur on an everyday basis. Though the
manner of oppression changes depending
upon the nation, culture, race, caste, religion
etc the basic nature of subordination and
exploitation women’s physical and mental
space is more or less the same.

In 2005, the International Herald
Tribune reported that 50 million women
were missing from India’s population.
This brings to us the severity of female
homicide in India. Female foetal abortion,
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female infanticide, honour killing, rape and
subsequent death, dowry deaths or suicides,
maternal mortality and mortality of girls
under the age of five are some major reasons
for the marginal decrease in the number of
women folk in our country.!As a nation
where misogyny is operating so powerfully,
the objectification of women has deep
running cultural and historical roots. It is
in this context that Manjula Padmanabhan’s
Escape needs to be scrutinized. Depicting a
future world, the novel presents before its
readers a land that is barren, unproductive
and devoid of women.

Escape is a novel set in an unnamed place
in future. The place is ruled and controlled
by a group of innumerable clones called as
Generals. These generals are cyborgs with
“many bodies and one self” (Escape, 92). This
regime is synonymous of a civilisational self-
destruct and is removed from the record of
the civilized world. All the menial jobs are
preformed by sub ~human beings termed
as “drones” who are the slaves of humans.
In this strange place where women have
been completely exterminated by the ruling
generals, one girl is secretly brought up in the
underground basement of an estate. Meiji
the sixteen year old girl was taken care of by
her three uncles who protect her from the
Generals. Meiji, the only surviving woman

1 Banerji Rita. “Female Genocide in India and the
50 Million Campaign” Intersections: Gender and
Sexuality in Asia and the Pacific Issue 22: October
2009.
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in the land, is given hormone suppressants
to retard her growth so as to conceal her
real identity. The novel progresses along
with Meiji’s escape from the No Woman’s
land to the real world. It also probes into the
dilemma of ayounggirl who is unaware of her
biological body and her existence as a female.

Novel is Meiji’s search of her real self and her

confrontations with the trauma of being the

owner of the female gender. This paper is an
attempt to probe into certain burning issues
in the contemporary society like :

1. Difference between the biological
gender and the socially constructed
gender

2. Role of society in the construction of
gender roles

had

Female body as a boon or bane
4. Identity and Existence of women in a
male dominant world
5. Need for sexuality education
Anke Ehrhardt and John Money, the
famous sexologists propagated the idea that
gender and sex are two separate categories.
According to them, sex refers to physical
attributes and is determined anatomically
and physiologically and gender refers to
the psychological transformation of the
self as male or female, expressing a given
gender identity.” According to Joan Rollins,
“Female sexuality emerges slowly and can
reach full expression only when intimate

2 Anne Fausto- Sterling. Sexing The Body: Gender
Politics and The Construction of Sexuality. New
York: Basic Books( 2003): 3
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interaction is guided by symmetrical
interpersonal relations” (Women’s Minds
Women’s Bodies: The psychology of Women
in a Biosocial Context).Meiji who had never
seen another woman in her life was unaware
of her biological identity. At a point, Meiji
was made to wear a prosthetic device, a penis
to hide her womanhood. She is trained by
her uncle Middle to urinate with this Pee-
pee thing, as she is asked to call it. This
prosthetic penis itself is the symbol of
patriarchal invasion and subordination of
the female body. Though she knew that her
body was different from that of her uncles,
Meiji was denied any information on her
sexual identity and her body which is made
stagnant by the action of hormones. Her
mind kept brewing with the bewilderment
over the unanswered question as to “What
is going to happen to my body” (103).
Meiji’s journey from the estate to the
boundless world outside is also a journey
of physical growth from a girl to a woman
and a psychological journey from ignorant
innocent childhood to a terrible, grave
passivity of maturity.

Angela King in her article Prisoner of
Gender: Foucault and the Disciplining of the
Female Body states that “Woman’s crime
of being other- of embodying all that man
fear and despises yet desires- find fitting
‘punishment’ in clothing that draws erotic
attention to the body by simultaneously
constraining and correcting it”. Here in
the case of the generals and his clones, it

"EXPLORING

is this fear of the other, the strength of
women and their reproductive capacity
that might overpower their existence as the
possessors and dictators of their terrain that
forced them in to killing women. . One of
the characters in the novel recollects the
memory of a vagina as a great scarlet gorge,
ringed with writhing black serpents, as a
terrifying and fearsome organ. The general
refers to women as vermin tribe and feels that
the soul purpose of them is to reproduce. He
proclaims in an interview:

“Females are driven by biological
imperatives that lead them to compete
for breeding rights. Where as collectives
breed cooperatively. In order to control
breeding technology and to establish
the collective ethic, we had to eliminate
females” (271).

This underlines the patriarchal and colonial
attitude of these cyborg generals. Sylvia
Walby in “Theorising Patriarchy” defines
patriarchy as “a system of social structures and
practices in which men dominate, oppress
and exploit women”. In the novel patriarchy
has gone to the extent of beheading every
single woman, putting an end to natural
reproduction and motherhood.

Dealing with the term cyborgs, it is a shot
form for cybernetic organism, a hybrid of
body and technology. Rosemarie Buikema
and Iris van der Tuin in Doing Gender in
Media, Art and Culture (2007) observes
that the cyborg is a figuration containing
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both promises and threats with respect to
the future of our bodies and our sense of self.
It symbolizes the destructive as well as the
reproductive powers of modern science. The
cyborgvision has led to a radical redefinition
of bodies, identities and the scientific
discourse of biology in general. Feminists
have highly opposed such changes and the
concept of the cyborg represents a gamut of
possibilities in academic feminist writing.
The biological explanations for the social
position of women have been rejected by the
feminists right from the beginning. They see
the scientific authority as a powerful weapon
for consolidating social norms rather than
the ostentatious biological facts. They
advanced the notion of gender as a social
construction in order to counter the blatant
biological determinism that held sway.?
Youngest, the third uncle who
accompanies Meiji on the journey is found
struggling to place himself somewhere
between her Protector and her Admirer/
Lover. The naked body of Meiji disturbs,
fascinates and arouses desire in him
simultaneously. But he too couldn’t escape
being a patriarchal figure when he makes
the girl obey his commands like a puppet,
without introducing her to her own self and
body. When he kills a pregnant animal and
its two foetuses, Manjula Padmanabhan
is unfolding the terrible truth of female

3 Buikema, Rosemarie and Iris Van Der Tuin eds.
Doing Gender in Media, Art and Culture. New
York: Routledge, 2007.

foetal abortions and female killing in India.
References to things like chai, Paratha,
Brinjal etc help us to imagine the location
to be India or a neighbouring country.

In a place where women and any reference
to them are banned for about twenty
years, the remaining humans find sexual
gratification through homosexuality. These
middle aged men have seen women in their
carlier years and sense something different
in Meiji, in her disguised appearance as a
boy too. There are three instances in the
novel where Meiji is subjected to the male
gaze. Male gaze is a term introduced by the
famous feminist film theorist Laura Mulvey
in her essay “Visual Pleasure and Narrative
Cinema’ In the novel, male gaze can be
seen as an assertion of the unequal power
relationship of the two sexes which led to the
extermination of women from the land. The
wind seeker who joined Meiji and her Uncle
in between their expediton had recognized
her as a female from her delicate appearance
and the aroma of her body. The wind secker
is seen sniffing Meiji’s toe and enjoying the
smell as if it was a fragrant flower. Here we
come across a man who was longing for
female company and it is his voyeuristic
desire for the sexual counterpart’s body that
pulls him towards Meiji. But this desire is
later found hazardous when the Dronery
owner attempts to sexually abuse Meiji.
Her body is pinched, probed, squeezed and
seized by the man. The muscle relaxants
had made the girl inert, unable to resist the
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abuse. Only death could stop the Dronery
owner from the irresistible desire created
by the vision of a female body. Manjula
Padmanbhan brings our attention towards
the heard and unheard stories of sexual abuse
and rape of girl child in India and elsewhere.

It is through such dreadful encounters
with the outside world and people that Meiji
builds up hatred towards her own being: a
woman, a monster. The conflict between the
inherent and the assumed identity bemuses
her. A pornographic magazine given to her
by one of the drones further increases her
bewilderment. As she reaches puberty, she is
not terrified by her blood- bathed prosthetic
penis and accepts it as yet another shameful
event in her journey towards womanhood.
Her attempts to disentangle the mysteries
of her body make her an inert, stoic and
passive being. Manjula Padmanabhan also
addresses the need for sexuality education
in India in the novel. A National Study
on “Youth in India in 2006-2007 conducted
by the Population Council found that only
15% of young people in our country have
access to sexuality education. 28% of Indian
women will have become mother by the
age of eighteen. Among the HIV infected
patients, 50% of all new infections take place
amongst young people between 15-24 years
ofage. Itis the lack of awareness of one’s own
body and sexuality that often misleads the
young population.

"EXPLORING

To every event in the dystopian world
of the generals, we can find a contemporary
parallel situation. Though there is no caste
or religion operating in this country, we can
see the politics of hierarchy operating within
their society. The drones who are deaf and
mute are sub human slaves who toil for the
people and the generals. The mention of an
uprising of the drones hints to a revolution
reminding us of the Colonial rule and the
consequent post colonialism. The Waste, a
radio active zone is a premonition of a future
India where nothing but e-waste and nuclear
waste would be found. The extermination of
women and the barrenness of the land show a
metaphoric link between nature and women.

Meiji’s long journey to ‘safety’ brings to
light the horror of a future world without
women. On another level, Meiji’s escape can
also be viewed asa movement towardsa fiercer
world where there is women everywhere,
and their exploitation everywhere, every
day. She’s shifting from a secluded life with
her uncles in a no- woman zone to an open
world, where there are myriads of rules and
laws to safeguard women and women’s rights,
often proved inadequate and ineffective in an
all powerful male dominant world. Manjula
Padmanabhan’s Escape belongs to that
category of fiction which addresses issues of
gender, woman, her body and its behavior,
its exploitation in a family and social setting.
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ABSTRACT

Assessment is a vital component in any kind of educational training programme.
Life skills education also demands good measurement tools for various reasons.
Construction and standardisation of test tools for measuring life skills components
is an integral part of life skills education.

A range of assessment tools are available for measuring knowledge, attitudes,
skills and behaviour formation in relation to life skills. But most of these tools
are constructed under conventional classical test theory methods. Though the
conceptual foundation, assumption, and extensions of basic premises of classical
test theory helps to develop psychometrically sound scales, it has many limitations.
One of the limitations is the item analysis techniques within the classical test theory
approach is generally crude in nature. It does not assume any parent population
assumption, and no efficiency type measures are used to develop test tools.

Item Response Theory (IRT) models, on the other hand, provides probabilistic
approach to overcome some of the limitations of classical methods. IRT is a
statistical technique involving models expressing the probability of a particular
response to a scale item as a function of the ability of the subject. There is sufficient
number of studies which shows that IRT methods are better than classical in
many ways.

This paper explains the procedure adopted for construction and standardisation
of a life skills assessment test under Item Response Theory framework. The item
analysis was carried out using a two-parameter logistic model.
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1. INTRODUCTION

All types of training programmes use measurement tools in some form or other. Needless to
say, measurement and assessment are very important for the effective conduct of any kind
of educational training programme. Life skills education also demands good measurement
tools for various reasons and naturally construction and standardisation of test tools for
measuring life skills components is an integral part of life skills education process.

A range of assessment tools are available for measuring knowledge, attitudes, skills
and behaviour formation in relation to life skills. One example is Ansell-Casey Life Skills
Assessment (ACLSA), which is a free-on-line tool. It provides an indication of skill level
and readiness for living on one’s own. ACLSA is designed to use in conjunction with goal
setting, action planning, instruction, learning, and application. It was developed to be
developmentally appropriate, culturally sensitive, gender appropriate, useful for setting case
goals, and appropriate for younger adults (Kimberly et al., 2002).

Many other life skills inventories are available in literature; but most of them are
constructed under conventional classical test theory methods. Though the conceptual
foundation, assumption, and extensions of basic premises of classical test theory helps for
the development of psychometrically sound scales, it has many limitations (see Hambleton
and Jones, 1993; Crocker and Algina, 1986). One of the limitations is that item analysis
techniques within the classical test theory approach are generally crude in nature. It does
not assume any parent population assumption, and no efliciency type measures are used
to develop test tools.

On the other hand, Item Response Theory (IRT) is an area of test theory which provides
probabilistic approach to overcome some of the limitations of classical methods. IRT is a
statistical technique involving models expressing the probability of a particular response
to ascale item as a function of the ability, more precisely trait, of the subject. IRT methods
seek to model the way in which latent psychological constructs manifest themselves in terms
of observable item responses; this information is useful when developing and evaluating
tests, as well as when estimating examinees’ scores on the latent characteristics in question.
IRT models are widely used in the preparation and standardisation of test items. For more
basic discussion on IRT see Baker (2001).

This paper aims at development and standardisation of a life skills assessment test
under IRT framework. A life skills inventory consisting 87 items was prepared for item
analysis from three life skills domains viz. thinking skill, communication skill, and coping
with stress. In the test tool, 24 items were from the domain thinking skills, 32 were from
communication skills and 31 were from coping with stress domain. The test tool was
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administered on a sample of 324 undergraduate college students. Both classical and IRT
analysis were carried out to select powerful items. It is found that IRT analysis provides
more reliable test tool than classical one.

2. CLASSICAL APPROACH IN ITEM ANALYSIS

Different facets of test development are involved in the process of test construction. One
must go through a series of steps in order to create a test that suits best for assessing the trait
to be measured. These steps include test conceptualization, test construction, test try-out,
analysis and revision. All these come under the process of item analysis. French (2001)
considers item analysis as a statistical procedure to analyse test items that combines methods
used to evaluate the important characteristics of test items. Within the item analysis all the
possible test items are subjected to a stringent series of evaluation procedures, individually
and within the context of the whole test.

In Classical Test Theory (CTT) framework, using the sample, some indices like item
difficulty, item discrimination are calculated for each item. The quality of item will be
decided on the basis of these values.

The item difficulty index is the proportion of number of examinees who get an item
correct to total number of examinees (Anastasi and Urbina, 2004). It means item difficulty
is a measure of the proportion of examinees that answered the item correctly. The item
difficulty index, symbolized as for an item 7, can be computed simply by dividing the
number of test takers who answered the item correctly by the total number of students
who answered the item.

Usually an item with difficulty index nearer to 0.5 is treated as a good item, as 0.5 is the
value for item difficulty where 50% of subjects responded correctly. But there is no strict
rule in deciding the admissible variation from 0.5. Kaplan and Saccuzzo (2001) states that,
for most tests, items in the difficulty range of 0.30 to 0.70 tend to maximize information
about the difference among individuals. Chung (1985) states that a good item usually has
a difficulty that lies between 40% and 70%. All these are only some thumb rules.

Item discrimination, refers to the degree to which an item differentiates correctly among
test takers in the behaviour that the test is designed to measure (Anastasi and Urbina, 2004).
It is an index that measures how well an item is able to distinguish between examinees who
are knowledgeable and those who are not, or between masters and non-masters. Cohen and
Swerdlik (2005) define it as a statistic designed to indicate how adequately a test item separates
or discriminates between high and low scorers.

There are many indices to determine the property of item discrimination. Some of these
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assume normal distribution of the underlying trait. Despite of different procedures, most of
the item discrimination indices provide closely similar results (Anastasi and Urbina, 2004). A
common practice in computing item discrimination is to compare the proportion of cases that
passan item in contrasting criterion groups. This method compares people who have done very
well with those who have done very poorly on a test (Kaplan and Saccuzzo, 2001). Another
way to find the discrimination index of items is to find the point bi-serial correlation between
performance on the item and performance on the total test (Crocker and Algina, 1986). This
statistic looks at the relationship between examinees performance on the given item and the
examinees score on the overall test. For an item that is highly discriminating, in general the
examinees who responded to the item correctly also did well on the test, while in general the
examinees who responded to the item incorrectly also tended to do poorly on the overall test.

Item discrimination indices must always be interpreted in the context of the type of
test, which is being analyzed. Items with low discrimination indices are often ambiguously
worded and should be examined. Items with negative indices should be examined to
determine why a negative value was obtained. Tests with high internal consistency
consist of items with mostly positive relationships with total test score. Values of D, may
range from —1 to +1. For discrimination indices Crocker and Aligna (1986) prescribe
a guideline as follows: (i). If D, 2 0.40, the item is functioning quite satisfactorily.
(i) If 0.30 < D, < 0.39, little or no revision is required. (iii). If 0.20 < D, < 0.29, the item is
marginal and needs revision. (iv) If D; < 0.19, the item should be eliminated or completely
revised. Chung (1985) states that a good item usually will have a discriminating index higher
than 0.40.

3.IRT APPROACH IN ITEM ANALYSIS

Inspite of its easiness and other advantages of using classical test theory method, it has many
limitations (see Crocker and Algina, 1986). The nature of the classical methodology has
no room for test developer to apply any kind of probabilistic model to the item responding
behaviour of the examinee. As the method will not allow finding any sort of efficiency factor
different statistics may give different decisions or interpretations.

Item Response Theory (IRT) models, on the other hand, provides probabilistic approach
to overcome some of the limitations of classical methods. IRT is a statistical technique
involving models expressing the probability of a particular response to a scale item as a
function of the ability of the subject. There is sufficient number of studies which shows
IRT methods are better than classical in many ways

In IRT framework the item characteristics are decided based on values taken by the
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parameters of the model chosen for the item response. The parameters are estimated from
the sample chosen for item analysis. Based on the values taken by the parameter for each
item, the quality of the item will be decided.

4. BASICS OF IRT

IRT is a statistical theory consisting of mathematical models expressing the probability of
a particular response to a scale item as a function of quantitative attribute (latent trait) of
the person and of certain characteristics (parameters) of items (Lord, 1980). While classical
test theory was derived from the assumption that a person’s score on an assessment is merely
the empirical sum of its parts, proponents of IRT believe that assessments measure an
underlying trait. Using IRT, conclusions can be drawn about the nature of this underlying
trait and how well the items measure this trait. In other words, each set of items is only
a sample of all possible items in the universe that could be used to assess the underlying
trait that the test developer seek to measure. With IRT the test developer assumes that
the responses to the items on a test can be accounted for by latent traits. Indeed most
applications of the theory assume that a single latent trait account for the response to items
on a test (Crocker and Algina, 1986). Generally trait is a single entity or a multiple entity.
But in practical situations it is considered as a single trait and is measured through a test. A
latent trait refers to a statistical construct; there is no implication that it is a Psychological
or Physiological entity with an independent existence. In cognitive tests, the latent trait is
generally called the ability measured by the test (Anastasi and Urbina, 2004).

Let 8 denote the latent trait to be measured based on a test which consists of a finite
number of items. People at higher levels of 8 have a higher probability of responding
correctly to an item. Obviously, as 8 is a latent construct, it cannot be directly observed
or measured, and thus tests do not measure it in an absolute sense, like a ruler measures
length. Instead, what can be determined is relative position of individual test takers on
the 6 continuum.

Suppose we have a test tool that consists of J items to measure the latent trait of
individuals in the population. Let Yj be the response to the j item of a randomly selected
examinee, which is an observable random variable, that is supposed to be containing the
information about his inherent trait ©. If the jth item has Lj possible answers, coded as 0,
1,..., LJ_I, then the random variable take values O, 1, ..., LJ_I. Under the assumption
that the examinee gets the answer mainly due to his inherent trait, the distribution of Y; is

PYi=k/O=8]=(k; 8), . (1)
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k=0,1,...L, ,i=12,....]

where p; (k; 6) 2 0 and X p; (k; 6) =1

In the case of dichotomous, we take p; (0; 8) = p, (8) and take p; (1; 6) = g, () such
that p;(6) + g,(8)=1. Since items of life skills assessment test used in this study are scored
either YES or NO, we will consider dichotomous case.

Item Characteristics Curve (ICC)

In item response theory approach, for each item on test there will be a curve which
characterises the nature of responding to an item, which is known as Item Characteristic
Curve (ICC). It describes the probability of getting each particular item right given the
ability level of each test taker. Baker (2001) treats the ICC as the basic building block of
IRT; all the other constructs of the theory depend upon this curve (Baker, 2001). Croker
and Algina (1986) consider ICC as the central concept of IRT.

Let 6 be the latent trait and p,(6) be the probability that an examinee with trait 6 will
give a correct answer to the item i, then p;(8) can be plotted as a function of 6 and the
resulting s-shaped curve will give Item Characteristic Curve (ICC). A typical ICC is given
in figure-1. Here 0 is represented on X- axis and p, (8) is represented on Y-axis.

1 4
0.9 A

=pi(6)

Fig. 1: Item Characteristic Curve

Since p; () increases with 8 and has values ranging from 0 to 1, p,(6) can be assumed to
have the nature of cumulative distribution function with asymptotic, in the sense that p,(6)
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never touches its lower and upper ends; i.e., no person has either no ability or complete
ability to bring to bear on a given item (Henson,1999). Baker (2001) points out that the
two technical properties of an ICC that are used to describe it are item difficulty and item
discrimination.

Two- parameter Logistic (2PL) Model:

The two-parameter logistic model (2PL) is used in situations where item responses are
dichotomous. It involves the item difficulty parameter as well as slope or discrimination
parameter. The two-parameter logistic model trace line for the probability of a positive
response to item j for a person with latent trait level f1is:

1

—a;(0-b;) 0

P

i

(0)=P(¥,=1/0=0)=
1+e

In the present study as the responses are dichotomous, i.e., yes or no type, we used 2PL
model for the investigation of item properties.

In all IRT models it involves certain number of parameters. These parameters have
its own physical importance for making decision on items. In IRT the difficulty of an
item describes where the item functions along the ability scale. For example an easy item
functions among the low ability examinees and a hard item functions among the high ability
examinees. This means that difficulty can be considered as a location index. It analogous
with the item difficulty index defined in classical approach, that indicates the proportion
of number of examinees who get an item correct to the total number of examinees. Usually
the item difliculty parameter is denoted as bj for fh item. In an ICC, parameter bj defines
the location of the curve’s inflection point along the x-axis. Ifa 2PL model is considered as
in equation (2) the parameter bj stands for item difficulty index of an item j. Lower value
of bj will shift the curve left and higher value of bj will shift the curve right. The bj does not
affect the shape of the curve. When bj = 0, the probability of correct response to an item
is 0.5 for those individuals having their trait as 0. If bj is greater than zero it indicates that
the item is more easy and if ;s less than zero it indicates that the item is more hard. One
has to choose items with a desirable level of item difficulty. Generally one can choose an
item with difficulty index lying between -0.5 and 0.5.

The item discrimination indicates the extent to which success on an item corresponds to
success on the whole test. It describes how well an item can differentiate between examinees
having the trait below the item location and those having the trait above the item location.
In ICC the item discrimination property essentially reflects the steepness of the curve in
its middle section. The steeper the curve the better the item can discriminate. In the case
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of two parameter logistic model as considered in equation (2) the parameter a; stands for
item discrimination index for an itemj. From ICC one can see that the change in the values
of a; changes the shape of the item response function and does not change its location.
Also it is noted that higher values of 4; will give more information on item j. Normally the
value of ; will be positive. If 4; is negative it results in a monotonically decreasing item
response function (Rudner, 1998). Theoretically item with higher values of a;is thought to
be better item. But very high value of a;as Masters (1988) pointed out, can be a symptom
of a special kind of measurement disturbance introduced by that item. Generally an item

with the value of ;> 0. 60 can be accepted.

5. ITEM ANALYSIS OF LIFE SKILLS ASSESSMENT TEST

In the present study, an inventory consisting 87 items was prepared from three life skills
domains viz. thinking skill, communication skill, and coping with stress. The tool consists
24 items from thinkingskills, 32 from communication skills and 31 from coping with stress.

The test tool was administered amonga group of 324 college students. Item difhculty and
item discrimination indices were computed using both classical and IRT principles. Under
classical procedure, items with difliculty level between 0.3 and 0.7 and discrimination index
greater than 0.30 are selected to final test tool

Under IRT procedure, item parameters bj and a;are calculated using a two-parameter
logistic model and items with —O.SSbjSO.S and 3> 0.6 are selected to final test tool.

Table 1 gives the item difficulty indices and item discrimination indices of thinking
skill domain of life skills assessment test, when the analysis was carried out under classical
framework as well as IRT framework.
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Table 1: Item Difficulty and Item Discrimination of Thinking Skill
domain of Life Skills Assessment Test

Classical Analysis IRT Analysis Classical Analysis IRT Analysis
frem | Irem Dilstc?inmi- leem DiIstcCrIinmi— frem | Irem DiIstcerIirrlni— lrem DiIstcziTmi—

Difficulty nation Difficulty nation Difficulty nation Difficulty nation

1@ 0.70 0.17 -0.36 1.87 13 0.77 0.03 1.87 2.00
2 0.92 -0.33 5.00 0.00 14* 0.62 0.56 0.00 2.00
3@ 0.69 0.32 0.24 1.34 15* 0.62 0.31 1.34 0.04
4 0.85 -0.23 5.00 0.00 16* 0.46 0.43 0.00 2.00
5*@ 0.54 0.37 0.48 2.00 17 0.79 0.55 2.00 2.00
6 0.92 0.48 -2.20 2.00 18*@| 0.54 0.37 2.00 2.00
7@ 0.70 0.70 -0.45 1.36 19 0.92 0.48 1.36 2.00
8* 0.31 0.33 1.69 2.00 20 0.54 -0.07 2.00 0.00
9 0.85 0.28 0.57 2.00 21@ 0.87 0.46 2.00 2.00
10 0.77 -0.04 5.00 0.00 22*@| 054 0.37 0.00 1.75
11*@|  0.69 0.65 -0.39 0.66 23*@| 046 0.44 0.66 0.75
12 0.46 -0.18 5.00 0.01 24 0.46 -0.31 0.01 0.00

*: items selected through Classical Analysis
@ : items selected through IRT Analysis

Table 2 gives the item difficulty indices and item discrimination indices of coping

with stress domain of life skills assessment test under classical framework as well as IRT

framework.
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Table 2: Item Difficulty and Item Discrimination of Coping with
Stress domain of Life Skills Assessment Test

Classical Analysis | IRT Analysis Classical Analysis IRT Analysis
Item | Item Item Item Item Item | ltem Item Item Item
Diffi- | Discrim- | Diffi- | Discrim- Diffi- | Discrimi- | difficul- | Discrimi-
culty | ination | culty | ination culty | nation ty nation

1 0.77 0.53 -0.88 2.00 17* 0.69 0.40 -0.74 1.04

2@ 0.72 0.60 -0.45 2.00 18 @ | 0.54 0.47 -0.19 0.76

3@ 0.54 0.40 -0.16 0.64 19* 0.69 0.64 -0.67 2.00

4 0.62 0.05 -0.33 0.39 200@ | 0.54 0.43 -0.18 0.72

S*@ 0.46 0.32 0.50 2.00 21 0.85 0.03 -1.44 0.78

6 0.08 0.14 5.00 2.00 22@ | 0.54 0.43 -0.21 1.08

7 0.92 -0.21 -1.79 0.89 23 0.46 0.28 0.16 0.65

8 0.62 0.05 -0.47 0.58 24@ 0.74 0.86 -0.45 2.00

9 0.62 0.05 -0.36 0.42 25'@ | 0.46 0.54 0.14 0.69

10 0.69 0.09 -0.81 0.59 26@ 0.46 0.28 0.14 0.69

11 0.77 0.53 -1.05 0.96 27'@ | 0.62 0.30 -0.49 0.68

12 0.77 0.58 -0.97 1.27 28 0.77 0.28 -1.06 0.93

13*@ | 0.46 0.32 0.50 2.00 29 0.92 -0.21 -1.77 0.96

14*@ | 0.54 0.51 -0.21 1.42 30 0.85 0.08 -1.44 0.78

15 0.69 0.05 -0.81 0.57 31 0.92 -0.21 -1.79 0.89
16 0.77 0.28 -1.00 1.12

*: items selected through Classical Analysis
@: items selected through IRT Analysis

Table 3 gives the item difhiculty indices and item discrimination indices of communication
domain of life skills assessment test under classical framework as well as IRT framework.
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Table 3: Item Difficulty and Item Discrimination of Communication
Skills domain of Life Skills Assessment Test

Classical Analysis IRT Analysis Classical Analysis IRT Analysis
Item | ltem Item Item Item Item | ltem Item Item Item

Difh- | Discrim- | diffi- | Discrim- Difh- | Discrimi- | diffi- | Discrim-

culty | ination | culty | ination culty | nation | culty | ination

1@ | 0.69 0.55 -0.04 2.00 17@ | 0.77 0.27 0.05 2.00
2 1.00 0.05 0.96 2.00 18* 0.69 0.36 1.04 2.00
3* 0.54 0.44 0.85 2.00 19 0.77 0.07 -3.81 0.15
4 0.54 0.34 2.33 2.00 20" 0.69 0.47 -0.74 0.72
5 0.92 0.32 5.00 0.00 21 0.46 0.44 0.70 0.26
@ 0.62 0.70 -0.48 0.60 22 0.77 -0.05 1.59 2.00
7 1.00 -0.37 5.00 0.00 23 0.92 0.07 1.26 2.00
8 1.00 0.53 -2.18 2.00 24 0.69 0.21 -5.00 0.02
9* 0.77 0.40 -2.31 0.25 25* 0.54 0.40 0.00 0.22
10'@ | 0.62 0.41 0.48 2.00 26@ | 0.85 0.26 0.50 2.00
11"@ | 0.54 0.44 0.49 2.00 27 0.62 -0.13 5.00 0.00
12~ 0.62 0.34 -0.52 0.40 28@ | 0.77 0.63 -0.44 2.00
13*@ | 0.62 0.48 0.28 2.00 29" | 056 0.31 -2.13 0.28
14 1.00 0.53 -2.18 2.00 30 0.69 0.21 1.49 2.00
15@ 0.85 0.05 0.42 2.00 31 0.85 0.35 -0.79 2.00
16*@ | 0.69 0.62 -0.05 2.00 32 0.85 -0.26 5.00 0.00

*: items selected through Classical Analysis
@: items selected through IRT Analysis

6. CRONBACH’S ALPHA AND RELIABILITY OF TEST TOOL

The internal consistency or reliability of the test tool was examined by computing Cronbach’s
alpha (see Crocker and Algina, 1986). For thinking skills domain of life skills assessment
test Cronbach’s alpha for items selected under classical method is obtained as 0.63 and that
of items selected with IRT procedure is obtained as 0.71.

For the domain coping with stress, items selected under classical method gives Cronbach’s
alpha 0.62 and that of items selected in IRT procedure gives 0.72.
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For the domain communication skill,
classical item analysis gives Cronbach’s alpha
as 0.79 and that of items selected with IRT
procedure is obtained as 0.83.

In all the three components of life skills
assessment tests, reliability coefficient is

higher for the items selected through IRT

process. This indicates that IRT item analysis
results in more reliable and consistent test
tool than classical method. Hence IRT
item analysis procedure is advisable in test
construction for the development of life
skills assessment tests.
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