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EDITORIAL

We are very delighted to introduce the fifth issue of the Aquinas Journal of
Multidisciplinary Research. The Journal attempts to investigate new perspectives
on the crosscurrents of diverse disciplines to create a discourse of learning. We
believe this fifth issue will be increasingly adequate to our well-wishers who probe
for new topics.

The fifth issue of Aquinas Journal of Multidisciplinary Research includes
the inventive and innovative thoughts of researchers that empowers the journal to
take its wings far and wide that covers the area of research in the present social and
cultural context. The Journal contains research papers and academic articles
covering a wide range and enveloping a wide canvas of contemporary issues. Our
central goal is to encourage and bring together the whole gamut of the fast changes
occurring in the field of research under the umbrella of this journal. The Journal
provides an outlet for innovative research, which advances understanding of the
core areas of study in all its varied aspects. We wish to provide a forum for
effective discussions on various issues related to society through this venture of
ours.

Through this journal we aim at publishing research papers on
multidisciplinary areas in different spheres of science, humanities, commerce,
sports and arts. Let me take this occasion to extend our heartfelt thanks to the
eminent contributors who enriched this journal by their research findings. We
would also express our sincere gratitude to the peer review committee for their
peer review work. We also extend our thanks to the Editorial Board who
contributed immensely for the success of our Journal. We are looking forward for
the constant support, cooperation and feedback of our beloved readers.

Editors:
Mrs. Bridgit Jeeji C. J., Principal
Dr. Joseph John, Associate Professor and Head
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Investigation on the conduction and polarization
mechanisms of BLSF- Bismuth Titanate and Multiferroic
Perovskite-Bismuth Ferrite

Nikhil Mathew”, Antony Tencil” and Sivaraj.K.S'*

'Department of Physics, Cochin University of Science and Technology, Cochin 682022,
India

* Department of Physics, Aquinas College, Edakochi,Kerala, 682010, India

ABSTRACT

BisTi3012 and BiFeOs samples were synthesized using soft chemistry
procedures. The phase purity was confirmed using X-ray Diffraction and surface
morphology was observed using Scanning electron microscopy. Conduction
mechanisms of the samples were studied by carrying out dielectric measurements
while the variations in polarization mechanisms were clearly observed in the
ferroelectric measurements.

Keywords: multiferroics, magnetoelectric, dielectric, ferroelectric

INTRODUCTION

Multiferroic materials which possess at least two ferroic orders (both
ferromagnetic and ferroelectric) evoke great interest among the scientific
community because of their fundamental importance in the study of magneto-
electric coupling. They are potential materials for applications as transducers,
sensors, actuators and in other electronic devices. In particular the focus is on the
multiferroic magnetoelectrics materials that are simultaneously ferromagnetic and
ferroelectric with or without ferroelasticity. Perovskites namely Bismuth Ferrite
and Bismuth Titanate are widely investigated now a days because of their
simultaneous coexistence of ferroelectric and anti-ferromagnetic order parameters
in perovskite structure, which are useful for applications in nonlinear optics, thin
film capacitors, photo electrochemical cells, nonvolatile memories etc. [1,2].

1



Aquinas Journal of Multidisciplinary Research

BiFeOs (BFO) is one of the few multiferroics that has Curie and Neel
temperature above room temperature. The ferroelectric properties appear in
BiFeOs below ferroelectric Curie temperature Tc =1100K whereas the
antiferromagnetic ordering together with weak ferromagnetic moment appear
below the Neel temperature Tn = 643K. It is the only material that is both
magnetic and a strong ferroelectric showing multiferroic property at room
temperature. Magnetoelectric coupling is realized at room temperature and such
coupling is strongly enhanced by proper doping [3,4]. Bulk bismuth ferrite can be
described as a rhombohedrally distorted ferroelectric perovskite with the space
group R3c. BFO magnetic structure showed that each Fe®** spin is surrounded by
six antiparallel spins on the nearest Fe neighbours that is, a G-type
antiferromagnet. As bulk BiFeOs is a room-temperature ferroelectric, it has a
spontaneous electric polarization directed along one of the [111] directions of the
perovskite structure [5,6].

BisTisO12 is a room temperature ferroelectric with Cure temperature
675°C with wide applications in non-volatile ferroelectric random access memory
devices (FRAM) and WiMAX/WLAN Antenna[7-8]. Bismuth Titanate belongs to
the layered perovskite compound (Bismuth Layered-Structure of Ferroelectrics-
BLSFs) which is the Aurivillius [9-11] family, used as alternative lead — free
ferroelectric and piezoelectric material with the general formula (Bi2O2) [Am-
1(B)mOsm+1], which consists of (Bi202)** sheets alternating with (Bi2TizO10)*
perovskite-like layers.

MATERIALS AND METHODS

All the reagents were of analytical grade and used without further
purification. Synthesis of BiFeOs was carried out by soft chemical route using
bismuth nitrate, ferric nitrate, nitric acid and carboxylic acid (tartaric acid) as
source materials. In a typical experimental procedure 0.1 M of Bi(NO3)3 . 5H.0
and 0.1 M of Fe(NO3z)s . 9H20 were prepared separately in 100 ml deionized
water. Nitric acid was added to both solutions until it became saturated. These
solutions were mixed together. 1 M of tartaric acid solution was added drop wise
until a yellow precipitate is formed. The reaction mixture was stirred using a
magnetic stirrer. Then the solution was heated at a temperature of about 100°C to
120°C for 3 hours till the residue was completely burned. A brownish red sol was
obtained.
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BisTi3012 ceramics were synthesized by the sol-gel method. The starting
materials Bismuth nitrate and Titanium isopropoxide were mixed in 4:3
proportions and dissolved in methoxy-ethanol under vigorous stirring for 4 h to
obtain a sol and stirring was stopped in a closed system. The samples were aged
for 12 h, after that an excess of water was added to hydrolyse the system
completely. The resulting gel was dried overnight. After that the samples were
again heated at 200 °C for 6h.

The structural phase formation is confirmed using Rigaku D-Max X-Ray
Diffractometer and morphology was analysed using scanning electron
microscopy. Dielectric measurements were performed to get an insight into the
conduction mechanism using a homemade dielectric cell and an LCR meter HP
4285A automated using virtual automation package LabVIEW. Ferroelectric
measurements were carried out using Precision LC tester Ferroelectric Loop
Tracer (Radiant Systems).

RESULTS AND DISCUSSIONS
Structural Characterization

The phase formation is confirmed from the X-Ray Diffraction pattern
obtained using Rigaku D-Max Cu Ko X-Ray Diffractometer. . The perovskite
structure is clearly visible from the peaks and the graphs obtained were compared
using the ICDD file. Synthesis using tartaric acid yielded phase pure BiFeO3
(BFO) while the BisTizO12 (BIT) samples prepared showed a little bit of impurity
phase of Bi>Oz and is compared with the standard ICDD file (JCPDS- No.35-
0795).
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Fig 1: XRD of a) BFO and b) BIT

Scanning Electron Microscopy images show signs of grain growth and clear cut
grain boundaries. The figure shows the SEM micrographs of BFO and BIT.

Fig 2: SEM images of (a) BFO and (b) BIT

Dielectric Studies

The dielectric studies carried out using a homemade dielectric cell coupled
with LCR meter provided information on the conduction mechanisms inherent in
the perovskite materials. The datas were obtained by interfacing the LCR meter
with desktop PC using LabView software from National Instruments.
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Fig3: Variation of (a) dielectric constant, (b) ac conductivity and (c) loss with
frequency for BFO and BIT

The dielectric constant remains constant at lower frequency while as the
frequency increase it starts decreasing in accordance with the Maxwell-Wagner
theory. The polarization finds it difficult to cope with the increasing frequency
and it lags behind leading to fall in the dielectric constant values. The grains form
a conducting layer mainly dominant at high frequency giving low dielectric
constant while the grain boundaries are poorly conducting mainly dominant at
low frequency and having high dielectric permittivity values [12].
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The BFO samples have lower dielectric constant than the BIT samples (Fig3a).
The ceramic BIT sample has higher ac conductivity compared to the BFO sample
even though it shows an anomaly at the high frequency side (Fig3b). The loss
graph of ferroelectric BFO sample is similar to usual perovskite dielectric phase
but that of BIT shows a peak at the low frequency side. The loss peaks are
signature of relaxation mechanism inherent in the material and the polarization
can have dependence on thermal or other sources of energy (Fig.3c).

Ferroelectric Measurements

nr

Voltage(V)

a b
Fig 4: P-E measurements of a) BFO and b) BIT

The ferroelectric measurements carried out on the sample revealed their
polarization mechanisms and inherent ferroelectric nature. BFO sample showed
higher polarization compared to BIT sample asserting the superior ferroelectric
nature of BiFeOs. The hysteresis loops are not saturated and there is a leakage in
the measurement setup evident from the loops. But the hysteresis loops have the
signature of ferroelectric phase making these perovskites efficient multiferroic
materials.
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CONCLUSION

Bismuth ferrite has captivated the interest of scientists all over the world
due to its multifunctional ability and multiferroic properties making it a potential
candidate for memory applications. In the current study one of the newly
emerging perovskite Bismuth Titanate which belong to BLSFs with a high curie
temperature was investigated and their dielectric and ferroelectric properties were
compared. We have conducted an elaborate literature survey regarding the
synthesis methods and we have tried to optimize the parameters needed for the
synthesis. We selected a low temperature soft chemical route which requires
minimal resources and gives better results. Dielectric studies confirmed the
conduction mechanism with a signature of relaxation processes visible in the
studies carried out on Bismuth Titanate and also the results were well in
agreement the processes described in literature. Ferroelectric measurements
accurately revealed their inherent ferroelectric nature and suitability for potential
applications in memory devices employing ferroelectric properties.
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Black Hole in Bulk viscous universe with varying
Cosmological Constant.
Sonia Jose!, Tharanath R?

!St. Thomas College(Autonomous)Thrissur, Kerala.
ZAquinas college Edacochi, Ernakulum, Kerala.

ABSTRACT

In this paper we consider Schwarzschild Black hole in bulk viscous dominated
universe with varying cosmological constant. We calculate the cosmological
parameters and found that such a model can be the best explanation for the recent
acceleration of the universe. We also investigated the effect of bulk viscosity and
varying cosmological constant on mass of the Black hole and found that it
decreases with the cosmic expansion. We have also analyzed the generalized
second law of thermodynamics (GSL) and extracted the condition for the validity
of GSL. It was found that GSL is valid only if Hubble’s parameter as a function of
time has a lower value compared to that of present Hubble's constant.

Keywords: Black hole, bulk viscosity, phantom energy, cosmological constant.

INTRODUCTION

Recent observations show that the current universe is accelerating in the
expansion [4,6]. The reason for this was ascribed to be an exotic component
called dark energy [1-3]. There are mainly two classes of dark energy, the
Quintessence model with ®>-1 and phantom energy model with @<-1. Phantom
energy can cause some peculiar phenomena such as the existence of worm hole
[8], Big Rip where the universe may undergo exponential expansion.
Observational data reveals a range for equation of state ® that is -1.38<w<-1 [7]
which clearly predict the existence of phantom energy.

Standard ACDM model is the most successful model of the universe,
which explain the recent acceleration of the universe. This model incorporates a
cosmological constant with m=-1. Even though cosmological constant could
explain the expansion of the universe and is very well fit with the observed data, it

9
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has two drawbacks namely cosmological constant problem and coincidence
problem [5]. In order to avoid these problems, we can use a varying cosmological
constant. Bertolami was the one who first proposed the idea of varying
cosmological constant of the form A~ t2. Choudhari and sil investigated the
evolution of the universe which have flat geometry with viscous fluid and
A(t)aH? and they found nonsingular solution for that. Here in the present work we
use A as varying and take the form,

P4 = Pgo + 3BH? (1.1)

It was proposed by several authors [10,11] that a bulk viscous fluid can
accelerate the expansion of the universe even in the absence of dark energy(A).
Still we do not know how it originated in the universe. Theoretically it was shown
that deviation from thermodynamical equilibrium can be the cause of origin of
bulk viscosity in the universe [28-30]. Due to the easiness in analyzing the
cosmological parameters we use Eckart theory or non-casual theory [9] to explain
bulk viscosity.

It was Hawking and Bekenstein who made a connection between black
holes and thermodynamics a decays ago [13]. Hawking discovery of thermal
radiation [12] shows that black hole can be consider as a thermodynamical object
with entropy and temperature. It was proposed that entropy of the black hole is
proportional to the area of the event horizon and temperature is inversely
proportional to the mass of the black hole. Hawking temperature, entropy along
with mass of the black hole obey the first law of thermodynamics Tds = dE +
pdV.

Babichev et al [15] showed the accretion of phantom energy as a perfect
fluid into the black hole and Ref [16] also examine the accretion of PE as an
imperfect fluid consist of bulk viscosity into the black hole. Here we try to get a
better picture in which we incorporate varying cosmological constant along with
bulk viscosity. In this work we follow the same path as in the paper [16].

The paper has the following sections; In first section we discuss about the
bulk viscous cosmology with varying cosmological constant. Section two deals
with the accretion of viscous fluid into the black hole and the decreasing nature of
mass of the black hole. Third section give the details about the generalized second

10
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law of thermodynamics, after that we conclude our topic with conclusion and
discussion.

Bulk viscous cosmology with varying cosmological constant.

We study the cosmological model with a bulk viscous fluid and varying
cosmological constant as an explanation for the recent acceleration of the
universe. Here we consider the pressure less fluid which characterize both baryon
and dark matter component.

The FRW metric for a homogeneous and isotropic flat universe is given by

dr?

(1—-kr?)

ds? = —c?dt? + a2(t)| +12(d6? + sin?0 + dp?)] (2.1)

Where a(t)is the scale factor and t is the cosmic time. We use 8nG=1 in the
following calculations.

The introduction of bulk viscosity [17] only redefines the effective pressure
P.rand it is given by,

P =p+11 =p—3H{ (2.2)
Where II is the bulk viscous pressure.

M =-3H¢ (2.3)
And ¢ = %opm (2.4)

In this study we take v =0 and hence { will be { = {,,Assuming the dark
component obeys the state of equation,

p=U—-Dp (2.5)

But here we consider the pressure less fluid and hence y =1. Conservation
equation is given by,

p+3H(p+p+MI)=0 (2.6)
It can also be written as,
Pm + P4+ 3H(pm + D +ps+04) =0 (2.7)

11
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Using Eckart theory, field equation in the presence of bulk viscous stress is,

(2)2 :[—]2 :M (28)

a 3

Substituting the terms from (1.1) and (2.8) in (2.7) we get the following,

H =2 (BH2(2+ B — 1) + HHo(p) (2.9)

Ho{o
3

Where p,o = 2,403H% and {, =

On integrating and simplifying the above equation we get the expression for
Hubble’s parameter and is given by,

H(t)
Hol(-1+0%) (1+0(=6+ 66 + ) - <exp (=) (14 0) (—1 + o(—6 + 65 + ZO)))]

a

6(—1+ B)o[-1—a(—6+6f + ) + exp (L= (—1 + 0(=6 + 68 + )]

(2.10)

Here H, is the present value of the Hubble’s parameter and

o = —3 !
%" = 36(8 — Do

We know H= g Substituting this on (2.10) and solve for scale a(t) we get,

—4

(1 +o(-6+6B+{)+exp (—HO(t_tO)) (1 —o(—6+68+ %)))m

20

a =K —4
26(B—1)a

(2.11)

Ho(t—to)(—l"'aza))
6(B-1)0

Where k = exp (

12
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Accretion into Black hole

In this work we consider a gravitationally isolated Schwarzschild black
hole of mass M is specified by the metric,

-1
ds?2 =—(1-= M de? +(1 - M dr? + r?(d6? + sin’0d¢?)
472 4mr? ¢

3.1)

Here the back ground space time is filled by bulk viscous fluid along with
varying cosmological constant. Due to the spherical symmetry of Schwarzschild
black hole the fluid is assumed to be fall into the black hole in radial direction.
This fluid is specified by the stress energy tensor of viscous fluid [18,19].

TH = (p + pJuku? +pgh

Here we follow the path of [16]and gives the rate of change of black hole mass as
follows,

M _ A+ p) (3.2)

dt léem

Equation (3.2) shows that Black hole mass will decrease only if (p + p)<O0.

In order to satisfy the above condition, the energy must be a phantom energy and
it should obey the equation of state w<-1.

Equation of state is given as,

w=-1-21 (3.3)

3H?2

On substituting equation (2.9) into (3.3) we get Eos in our model as,

W= [y +f + 2] (3.4)
And for H = H,, the present value of ® is,

0o = [ + B+ (35)

13



Aquinas Journal of Multidisciplinary Research

Phantom energy should have w,less than-1, which gives the condition for {, as,
o> = 3240+ B) (3.6)
£, generally, varies between 0.6 to 0.8 and f is in between 0.1 and 0.4.

Substituting (2.2) and (2.8) in equation (3.2) gives,

W A HHy Gy + 3H2 (0 + B — 1)] (3.7)

dt 16m

From equation (2.9),
2H = [HHy(y + 3H?* (240 + 8 — 1)] (3.8)
Substituting and solving for M we get,

_ 8TEMO
M = 8m+MoA(H—Ho) (3.9)
Where H, is the present value of the Hubble’s constant. It was found that mass of
the black hole decrease with cosmic expansion.

Generalized second law of thermodynamics(GSL)

It was shown by several authors that bulk viscosity in FLRW universe can
produce entropy in the universe [20,21]. In cosmology, it has been proven that the
sum of entropy of the cosmological horizon and the matter in it should be greater
than or equal to zero during the evolution of the universe. This statement is
generally known as the GSL. The evolution of entropy and GSL in FLRW
universe with matter and cosmological vacuum was discussed in Ref [22]. The
validity of GSL in FLRW universe dominated by bulk viscous stiff fluid was
discussed in Ref [23]. Where the authors shown that GSL is valid in the flat
universe with the cosmological apparent horizon [14] as the boundary. In
cosmology GSL generally states,

Sq+S,=0 (4.1)

Where S, and S, are the entropy of the fluid in the horizon and that of the
cosmological apparent horizon.

14
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Here we also consider the entropy of the black hole hence, the form of GSL [27]
will be,

Se+S,+S5,=0 (4.2)

Where S, is the entropy of the black hole. The amount of bulk viscous
fluid inside the black hole is much lower than outside, so we consider only the
entropy of the black hole and avoid the entropy of the fluid inside the black hole.

In order to calculate the entropy of the fluid inside the apparent horizon we use
the Gibb’s relation [24] which relates the energy and pressure with the entropy as,

Tds=d(psV)+PdadVv (4.3)

Where V = % is the volume of the cosmological horizon with r = %and T is the
temperature given by,

H
T=2— (4.4)

It is taken as the hawking temperature of the horizon with the assumption that
fluid is in equilibrium with the horizon.

Using equation (2.2) and (2.8) we get the time evolution of the entropy of the
fluid as,
_ 8m?H

§ = H Gty (4.5)

H3 H

Entropy of the apparent horizon can be calculated using the Bekenstein-Hawking
formula [13,25,26].

S, = 2mA (4.6)

Where A = % is the area of the apparent horizon. Time evolution of the entropy
of the horizon from the above equation is,

S'. _ —16m2H
h — H3

4.7)

From equation (4.5) and (4.7),

15
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. . 8m?H . =~
S5+ S5 == (GoHo — 3H) (4.8)

In order to satisfy GSL in cosmology generally require a condition (4.1) and
gives,

8nlH 5
= (oHo — 3H) 2 0 (4.9)
H is a positive quantity, Hence the condition will be,
H({,Hy—3H) >0 (4.10)

Black hole event horizon possess temperature which is inversely proportional to
mass and have entropy related with the area of the event horizon given by,

S, =2 (4.11)

4

Where A, = 4R} is the area of the black hole event horizon, then equation(4.11)
becomes,

S, = mR? (4.12)

The relation between black hole radius and mass of the black hole can be
established using equation (3.1) as,

R,=2Z (4.13)

41
Therefore, the entropy of the black hole is,

M2

Sh= 1o (4.14)
Using equation (3.2) and (4.14) the rate of entropy change will be,

. —-AM3 -

Sh=—gz H (4.15)

On substituting equation (4.15), (4.8) on (4.2) leads to the GSL as per equation
(4.2) as,

—AM3
6412

. 8m?H .~
H+ % ({oHy —3H) =0 (4.16)
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In terms of Hubble’s parameter alone (4.16) becomes,

H[-A {8} 4 5 (Z,Hy — 3H)] > 0 (4.17)

(87T+M0A(H—H0))3
In the above case, GSL will be valid under two conditions, Case (1) H < 0
and 8w+ MyA(H — Hy) > 0, Case(2) H > 0 and 8w + My,A(H — H,) < 0.

When we consider the second case it Is clear that the value will be negative only
if Hubble’s parameter is lesser than present value of Hubble’s constant. For
phantom energy case (2) is the most suitable condition.

CONCLUSION

In this paper we study the expansion of FLRW universe with bulk viscous
fluid and varying cosmological constant. We extracted the expressions for
Hubble’s parameter and scale factor which show the recent acceleration of the
universe. We use this model for analyzing the black hole nature, when this fluid
falls into the black hole. We get the expression for black hole mass in terms of
Hubble’s parameter and realized that black hole mass will decrease exponentially
as cosmic expansion increases. This fluid shows phantom behavior rather than
quintessence under certain condition and that conditions are also extracted in this
paper. Black hole mass shows a decreasing nature even the fluid is a dark energy
different from that of [16]. On analyzing the GSL it was founded that for phantom
energy H > 0 Hence, for the validity of GSL, Hubble’s parameter as a function of
time should be less than that of the present value.

In this paper we discussed the GSL by considering the cosmological
apparent horizon instead of cosmological event horizon. We get a discrepancy
between the conditions for black hole mass and for GSL. We would like to
discuss GSL on considering the cosmological event horizon rather than apparent
horizon. Further we also have a plan to study the universe filled with bulk
viscosity which depends upon the velocity of expansion and its effect on black
hole mass.
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An emerging threat Fileless malware

Steffin Antony
System Admin L3 & Network security consultant, Phykon Solutions

ABSTRACT

With the evolution of cybersecurity countermeasures, the threat landscape has
also evolved, especially in malware from traditional file-based malware to
sophisticated and multifarious fileless malware. Fileless malware does not use
traditional executables to carry-out its activities. So, it does not use the file
system, thereby evading signature-based detection system. The fileless malware
attack is catastrophic for any enterprise because of its persistence, and power to
evade any anti-virus solutions. The malware leverages the power of operating
systems, trusted tools to accomplish its malicious intent. To analyze such
malware, security professionals use forensic tools to trace the attacker, whereas
the attacker might use anti-forensics tools to erase their traces. This survey makes
a comprehensive analysis of fileless malware and their detection techniques that
are available in the literature. We present a process model to handle fileless
malware attacks in the incident response process. In the end, the specific research
gaps present in the proposed process model are identified, and associated
challenges are highlighted.

Keywords: Fileless malware, Botnet, Incident response, Memory forensics,
Incident investigation, Memory resident malware, Rootkit.

INTRODUCTION

Throughout the history of the malicious programs, there is one thing
which had remained unchanged, the development of the malware program.
Someone had to develop the code in such a manner so that no existing anti-virus
(AV) software can detect its presence in the system. In 2002, the development of
the malware industry had changed the entire threat landscape. This malware has
the capability of residing in the system’s main memory undetected making least
changes in the file system. This strategy has become the non-malware or fileless
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malware. When a system is detected as the compromised by some malicious
program or malware, the very first thing a forensic expert will work to look for
some malicious programs or software that should not be there. However, in this
case, there is none because the fileless malware does not reside in the file system,
it is a running program in the .The attacker has been using malware for its
capabilities to control the compromised systems locally or remotely. Although,
the operating systems itself providing several capabilities to the attacker.

The attackers are mostly involved in exploring vulnerabilities in the
legitimate software that are already installed in the machine such as flash player,
web-browser, PDF viewer and Microsoft office to exploit and load a script
directly into the main memory without even touching the local file systems. In
Windows Operating Systems, two most powerful tools and .NET frameworks are
already installed which attacker can use to exploit the vulnerability, one is WMI
(Windows Management Instrumentation) and second is PowerShell. WMI came
into the limelight of the cyber security community when it was discovered that it
is used maliciously as a component in the suite of exploits by Stuxnet. Since then,
WMI has been gaining popularity amongst the attackers, because it can perform
system reconnaissance, AV/VM (Virtual Machine) detection, code execution,
lateral movement, persistence, and data theft. Similarly, in the case of PowerShell,
it is a highly flexible system shell and scripting platform for the attacker to
provide all the features in the different stages of an intrusion. Since, it can also be
used to bypass anti-virus detection, maintain persistence or infiltrate data. For
example: In 2016, a hacker group infiltrates into the DNC (Democratic National
Committee) with fileless malware. In this incident, the PowerShell and WMI were
used as the attack vectors.

In recent time, malware developers have adopted the high-level language
in the development of the malicious codes that have changed the malware
industry. After the release of Microsoft .Net framework, it became the center of
attraction for all the windows software developers and unintentionally
revolutionized the malware industry. It gives the malware writers a new and
powerful arsenal equipped with all the features to make a malware undetected and
stay ahead of the anti-virus software. With the use of this framework, malware
creator may easily interact with the operating system and exploit vulnerabilities
with the entire catalog of products with the help of the framework. The attacker
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uses a tool like PowerShell to coordinate attacks with the help of existing toolkits
such as meterpreter, SET (Social Engineering Toolkit) or the Metasploit
Framework including an extensive list of modules that are already built-in and
ready to use for the purpose of plotting additional attacks.

The fileless malware attacks in the organizations or targeted individuals
are trending to compromise a targeted system avoids downloading malicious
executable files usually to disk; instead, it uses the capability of web-exploits,
macros, scripts, or trusted admin tools. Fileless malware can plot any attacks to
the systems undetected like reconnaissance, execution, persistence, or data theft.
There are not any limitations on what type of attacks can be possible with fileless
malware. This survey includes infection mechanisms, legitimate system tools
used in the process, analysis of major fileless malware, research challenges while
handling such incidents in the process of incident and response. This type of study
was not done in the literature, which includes the different perspectives of fileless
malware. The main contributions of the paper are mentioned below.

e The background of the malware with evasion and propagation techniques
used to identify targets and stay undetected in the victim machines.

e We analyze the behavior of all the fileless malware and discuss their
persistent mechanisms in detail.

e We analyze many solutions given by researchers to detect such malware
by analyzing the malicious patterns in the process, registry, minor changes
in file systems, and event logs.

e We proposed a novel investigative model of incident handling and
response, especially in fileless malware. The model includes all the phases
with memory forensic, analysis and investigation of such incidents.

Background of Fileless Malware

Unlike traditional file-based malware attacks, instead of using real
malicious executables, it leverages trusted, legitimate processes i.e. LOLBIns
(Living off the Land Binaries) (Living Off The Land Binaries And Scripts -
(LOLBIns and LOLScripts), and built-in tools of operating systems to attack and
hide. The detailed comparisons between traditional file-based malware and
fileless malware are mentioned in the Table 1. In this section, the formal
definition of the fileless malware and execution techniques along with the system
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tools, is discussed. The section also elaborates on the infection technique used by
such malware with attack vectors, as shown in Fig. 1.

' [ Websites hasted exploit kit | | Spear Phishing |

. | Spam Campaign Malicious URLs

e ——

WMI Object with
VBScript/JScript — Execution Mechanism

Execute l

}

— Attack Vector

Executes the encrypied Scrpts

("Malicious Code Executes i Compromised host
Malicious Payload ]J within the legitimate PN meicious
o < | program in memory
s

L process memory

Fig: 1 Infection Flow of Fileless Malware

Techriques Traditlonal tile-based malware Foeless matware

Table: 1, Comparison between file-based malware & fileless malware
Definition

Fileless malware attacks do not download malicious files or write any
content to the disk in order to compromise the systems. The attacker exploits
merely the vulnerable application to inject malicious code directly into the main
memory. The attacker can also leverage the trusted and widely used applications,
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i.e., Microsoft office or administration tools native to Windows OS like
PowerShell and WMI to run scripts and load malicious code directly into volatile
memory. The procedures and attack vectors are mentioned in Fig. 1.

Execution of fileless malware

The malware authors have leveraged the advantage of two powerful
legitimate windows applications Windows Management Instrumentation and
PowerShell to execute their malicious binaries to make the attack undetected by
AV solutions. The life cycle of the fileless malware works in three phases.
First, attack vector, which has methods through which the attacker targets their
victims. Second, the execution mechanism in this the initial malicious code could
try to create a registry entry for its persistence or WMI object with
VBScript/JScript to invoke an instance of PowerShell. Third, PowerShell can
further able to execute the malicious program into the legitimate process memory
directly without dropping any files to the file system making its target
compromised by fileless malware; the infection life cycle is shown in Fig. 1.

Windows management instrumentation

With the emergence of new technologies, many changes have occurred in
the Windows Operating System over the period, but WMI remains powerful since
Windows NT 4.0, and Windows 95. It has an excellent reputation in the security
community to launch an attack across many phases of the attack life-cycle like
reconnaissance, AV/VM detection, code execution, lateral movement, covert data
storage, to persistence. Using these capabilities of WMI, an attacker can build a
pure backdoor without even dropping the single file to the file system. In addition
to this, it can be used to execute malicious JavaScript/\VBScript directly in the
memory to possibly evade the AV solutions.

PowerShell

PowerShell has a rich number of features to facilitate the attacker to even
bypasses the detection capability of AV solutions to maintain persistence or spy
on the system. Windows operating system has already whitelisted many modules
for PowerShell. For example, evasive techniques can be used to dynamically load
PowerShell scripts into the memory without even writing anything on the file
system.
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Analysis of Fileless Malware based on their persistent technique

There are major three categories of fileless malware, which are described
below by their persistence techniques and detailed classification of their attack
vectors in Table2. The fileless malware can hide their location to make
difficulties in the process of detection by traditional AV solutions and also for the
security analyst.

Functionality/ Attack Vector Memary Resident Malware Windows Registry Malware Hootkit Malware

SO4 Slaamer Codle Red Powebbs Lurk PowerWiare Kovter Phase Bot

Table: 2, Classification of attack vector for fileless malware detection
Memory-resident malware

The malware that wholly resides in the main memory without touching the file
systems. It uses only legitimate process or authentic windows files to execute and
stays there until it triggered. The malware having such capabilities are described
in this section:

Code Red : Code red infect Microsoft’s Internet Information Server
(11S) of version 4.0 and 5.0 having known buffer overflow
vulnerability. The system is infected when server
GET/default.ida request on TCP port 80 allowing the worm
to run code on the server.

SQL Slammer:  SQL Slammer is a computer worm. It has the power to
choke the bandwidth of the network resulting in a denial-
of-service condition. The worm has used the method to
propagate and infect by scanning the buffer-overflow
vulnerability over the internet.

Lurk Trojan: Lurk is a banking Trojan, infection could be possible either
using command “regsrv32” and “netsh add helper dll” or
via the Shelllcon Overlay Identifiers branch of the system
registry. The Trojan uses its specific features to gain access
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to the users’ sensitive data, and with the help of it, an
attacker can compromise their online banking services.

Poweliks is fileless malware that is further being developed
from file-based malware, known as Wowliks. The malware
installs itself into the registry as well as use it to persist in
the system, thus escape from AV solutions as it did not
leave any files written on the disk. Also, the malware
installs PowerShell in the background without alarming the
defensive system if the system does not have it already.
The system is penetrated by exploiting the Microsoft Office
vulnerabilities and used the PowerShell along with
JavaScript with shellcode to directly execute into legitimate
memory. The attack vectors are compared between
Wowliks and Poweliks in Table 3.

Persistence mechanism - Poweliks uses system registries to achieve
persistence, to stay undetected. It added two registries to the run key. First,
in the form of JavaScript program encoded data written under (Default)
value and other is the autorun entry that reads and decodes the encoded
JavaScript data.

Functionality/ Attack Vector Wowliks Poweliks
Infection method File-based In memory
Configuration data On-disk In memory

Injection data

DLL file on disk Registry

Persistence method DLL file on disk Registry

Table: 3, The evolution of poweliks

Windows registry malware

Registry is the database for storing low-level settings of the Windows

operating system and some critical apps. In there, the malware authors managed
to store complete malicious code into the registry in an encrypted manner, to
make it undetected. To obtain the persistence, it can exploit some operating
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systems thumbnail cache using registry. However, the file is set to self-destruct
once it carried out its malicious task.

Kovter: Kovter can conceal itself in the registry and maintain persistence
through the use of registry run key. The infection mechanism of
Kovter has the feature to leave very few file traces of artifacts. It
uses PowerShell for the execution of commands to achieve its
malicious venture. Once the execution is completed PowerShell
losses all the environment variables and it does not log the list of
executed commands due to this, it leaves little chance to recover
the script executed and the sample or information about the final
payload.

e Persistence mechanism - JavaScript code is added into the registry and is
executed by a legitimate Windows file, mshta.exe, via WMI instead of
mshtml.dll:

HKLM\path{\Software\Microsoft\Windows\Current Version\Run}.
Data: mshta javascript: {javascript code}.

Kovter decrypts the first stage JavaScript code, which resides in the
registry leading to the second stage JavaScript containing a PowerShell script,
which decodes the encoded shellcode and injects it to the legitimate windows
process (regsvr32.exe) to execute, using a technique called Process Hollowing.
The flow of injecting shell code is mentioned in Fig. 2.

) (o] )
JavaScript
Directed Inject to n
JavaScript D 1
sowershen | Decodes  Shel| allocated
it ——— Code mEmOTY l regsvr32.exe
region

Fig: 2, Shellcode injection flow

Power Ware: It is a fileless ransomware, which is mostly delivered via a macro-
enabled Microsoft Word document. The malware uses the core
utilities of windows operating the system such as PowerShell. By
leveraging the capabilities of it, the ransomware entirely avoids
writing any file on the disk and perform its malicious activities.
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Rootkits fileless malware

An attacker can install this kind of malware after getting the administrator
level privilege to hide the malicious code into the kernel of the Windows
operating system. While this is not a 100% fileless infection either, it fits here.

Phase Bot:

It is a type of bot, which can grab its’ victim information by
applying form-grabbing approach and stealing FTP data
connection with the ability to run without a file. Phase hides its re-
locatable code encrypted in the registry and uses PowerShell to
read and execute this independent position code into memory. Both
Phase Bot and Poweliks uses similar persistence mechanism.

Detection by monitoring the behaviour of the system

In order to detect fileless malware, the system needs to consider two things.
First, the processes which have elevated privileges after becoming live into the
memory and Second, monitor the security events for the program execution by
command-line console or PowerShell.

1. The attacker first aim is to gain the root access to its victim machine to take
the full privilege of the PowerShell. To identify fileless infections, the system
needs to monitor all the essential features that are accomplished by
PowerShell capabilities, such as:

a.
b.

Remote command execution by the PowerShell.

Change of standard user privilege to administrative privilege to
access WMI and .NET Framework base class library.
Programs, which are executing in the main memory, may be
malicious.

2. It is essential to identify the principal sources of information such as network
traffic, network connections, and suspicious modifications to particular
Windows registry keys. In addition, the Windows event log, being on guard
for clear indicators that may suggest the malicious activity has taken place.
Some of the indispensable events need to be adequately monitored, such as:

a.

Event ID 4688: The system needs to monitor all the newly created

processes whose parent process is PowerShell.
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b. Event ID 7040: If the service has been changing to auto-start from
disabled/demand start of the Windows Remote Management (WS-
Management).

c. Event ID 10148: This event is responsible for listening to the

specific IP and Port for WS-Management related requests.

Detection by rule-based

Majority of malicious programs spread across the internet via targeted by
the attacker or by the botnet to find the vulnerable victim is packed with
Microsoft Office applications such as winword.exe, excel.exe, and powerpnt.exe.
Furthermore, the detection of such programs, which trigger the cmd.exe or
powershell.exe, could be malicious. Hence, the detection mechanism may work
by the rule that can distinguish between benign process and malicious process.
These similar rules can be implemented in the browsers to block such malicious
apps from executing PowerShell and Command prompt. This should also help
with other types of malware leveraging other Microsoft Office applications as
mentioned in Fig. 3.

CASE-1: ProcessName: cmd.exe AND (parentName: winword.exe OR
parentName: excel.exe OR parentName: powerpnt.exe OR

parentName: outlook.exe) AND chilprocessName: powershell.exe

CASE-2: ProcessName: cmd.exe AND (parentName: winword.exe OR
parentName: excel.exe OR parentName: powerpntexe OR
parentName: outlook.exe)

CASE-3: ProcessName: powershell.exe AND parentName: winword.exe

CASE-4.: ProcessName: powershell.exe AND filemodCount: [1000 to *]
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Process Name is winword.exe
Process Name is powerpnt.exe
Process Name is excel.exe
Process Name is ocutlcock.exe
=+ AND

=]- OR

Process Name is cmd.exe

-+ AND
Process Name is powerszhell exe

=~ OR

Process Name is cmd.exe

Fig: 3, Malicious process flow

Detection by learning behavior of attack

A framework can be developed in the paradigm of client-server, wherein
all the endpoints have a client deployed, and a server in the cloud. The framework
is divided into three stages, like capturing events, tagging events, and learning
from the events. In this system, the client can capture all the generated events by
the host machine as mentioned in the Fig. 4, to monitor the full stream of activity.
In addition, the client also assigns a tag to each event appropriately to uncover the
attacker’s progress. At last, in the server, many analysis engines working on the
tagged-events supplied by the client to detect the malicious activity in the host
machine. The tagged-events will be the raw data for learning algorithms and
analyzing the behavior of the patterns to prevent or detect malicious activity
through the co-relation amongst the event streams.

Inbound and outbound network events actve

3 Transter clnt
* Operating systems events : tes
* Flash player events Machine learning/ Deep learning
* User activities L | inject code ) :‘:: Behavioral analysis
« Application and services AN > Event stream processing
* Request to run applications | stner Modties | Apply prevention policies to events
+ Changes to every credentials T Bt
* Monitoring each individual events - Tun il |
Capture all possible events Tog events Analyze detect and prevent

Fig: 4, A framework to detect & prevent fileless malware attack
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Proposed process model for incident response

The proposed model is especially for malware related incidents both in
real-time attacks and after attack scenarios. The process flow diagram and block
diagram are thoroughly explained in Fig.5and Fig. 6. The first five-phase
(including incident response) is for the identification and investigation of the
incident. Each organization should have an incident response team to handle
cyber security incidents. The team can follow this process model and process flow
to investigation the root cause of such attacks.

Preparation
Detection ’ Incident Response
Collection
Examination
Analysis/Investigntion

Representation

Fig: 5, A process model for memory forensic
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v Collecy and preserve adl (he evideacy in o foremscally sovnd messner for (e further
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Investigation:
+ Dl
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The analysis of evidence and artifacts are starts from the examination
stage, where forensic examiner concludes whether the malware sample needs to
investigate further. In this scenario, the attack pattern can be identified with the
help of many techniques. Which are useful in detecting anomalies between the
benign and malicious behavior of the system.

Preparation

The primary motive of this phase is continuous capability enhancement of
the handling incident based on risk assessment and experiences of the incident
handling team. In this context, regular training of the individual incident handler
needs to be arranged to keep them ready for new security threats and related
security tools for more sophisticated malicious programs like fileless malware,
botnet, APT (Advanced Persistent Threat) and DDoS. An incident handler needs
to gather all available information about the incident. To facilitate the incident
handler, forensic software and most advanced malware analysis tools are required.
In case of occurrence of such incidents, an organization must have a policy in
place containing reporting, information sharing, especially with outside
organizations such as law enforcement.

Detection

In the organization, security tools (anti-malware agents, intrusion
detection /prevention systems, network sandboxes, and firewalls, etc.) must
installed in their infrastructure to prevent and detect it from the security breaches
and policy violations. If any alert are unauthorized events or anomalies triggers,
then it requires a security analyst to examine logs and analyze the root cause of
the unauthorized event. The malicious events could lead to the existence of
malware, which could be determined by the various parameters, and quick
validation can be done to confirm the attack. The validation is required to
determine whether to investigate the suspected attack or ignore it. This phase can
generate two branches — incident response and collection.
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Incident response

The reactive and proactive response will be generated for intrusion
detection according to the organization’s policy and guidelines. The damage
already caused due to a cyberattack could be mitigated, and future action plans
can be determined for such attacks. In addition, a similar response with more
information obtained from the investigation can be initiated.

Collection

The evidence of the incident can be acquired from the sensors, which are
in place in the network or from the compromised machines. The sensors can be
honeypot / honeynet to collect malicious samples or to capture the network
behavior. All the collected evidence are preserved for further analysis and
investigation purpose, as mentioned in Fig. 6. All the analysis and investigation
must be done on a copy of the original data, and the original evidence file is
untouched to facilitate legal requirements.

Examination

The traces obtained from various security sensors are integrated and fused
to form one extensive data set on which analysis can be performed. The data set
may contain redundant information, which needs to be removed and rectified
efficiently. In this process, the crucial data should be intact. The indicators of
cybercrime can be searched from the extensive data set of evidence like malicious
network traffic. The finding may be shared with the development team of security
tools for improvement purposes.

Analysis & Investigation

While analysis of such incidents, an expert should consider the behavior of
the systems such as registry entries, network communication, operating system
fingerprinting, memory analysis, and process analysis to match for any malicious
activities. Thorough investigations must be performed from a victim network or
system through any intermediate nodes and communication pathway to pinpoint
from where the attack originated. The attacker can remove their footprints from
the crime scene, such as securely delete the log files, payloads, registry entries,
and cookies. IP spoofing and stepping stone attack strategies can also be used by
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the attacker to hide their IP address. The investigation phase provides data for
incident response and prosecution of the attacker.

Representation

All the findings from the different phases, such as examination and
analysis/investigations, are collected and presented in a proper, understandable
language for legal purposes with evidence. The detailed documentation can be
presented in the form of a report with visualization so that they could be easily
grasped.

Research Challenges

Fileless malware already presents a significant problem, and it is gaining
further popularity among attackers because it is undetectable by traditional file-
based prevention and detection systems. Since, there are no files written on the
disk, when the malware is persisting exclusively through process memory
and registry files. The malicious process is not accessible without doing in-
memory analysis because the source code of the process is not available. The
fileless attacks can evade these AV tools without triggering alarms as deduce
from the eq. 1.

No Code OR Files=No Detection eq.1

In the process of prevention, detection, and collection of the malicious
files or attack vectors in the infrastructure poses the various research challenges in
incident handling and response, which are discussed in the following subsections.
In Table 4, the specific and common challenges are compared for both file-based
and fileless malware.

Challenges  File-based mabware Fileless malware

migat

Table:4, Comparison of challenges between file-based and fileless malware
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Detection and collection

The first step to detect the fileless malware attacks is to identify the malicious
pattern of the system and the malicious scripts, which are running in the memory.
The malicious scripts are interpreted files such as JavaScript, Visual Basic, and
PowerShell, which also need to consider as a parameter of detection engine.
However, some points raise even more significant questions for the researcher:

e Are we want to scan all text files, scripts, and XML files?

e Are we to build a parser/interpreter for each type of interpreted files?

e Are we to block any suspicious string, even if it is just a comment in the
scripts?

Researchers are facing these questions when trying to balance false positive in
early detection systems. The detection system must consider different attack
vectors and source of evidence to block fileless attacks at the pre-execution stage.
It must leverage the machine-learning algorithm to analyze command lines,
scrutinize internet connections, monitor process behavior and protect the memory
space of the running process to detect such attacks. The system should collect all
the relevant data from different sources to feed on the machine learning algorithm
and get the best out of it. The data from the different sources may be quite large,
so to handle the data, the system can use big data technologies with a machine
learning algorithm for more efficient results.

Examination

The system is compromised with fileless malware having less possible to
find traces of malicious activity. Although the evidence must be collected from
different sources. Data fusion of all the evidence and logs collected from various
security tools deployed in each host on the entire network is major challenges
faced by the security researchers. The traces from the logs, attack vectors from
various tools and reconnaissance of attributes from different hosts validate an
attack. Characterization of anomalous network events, the malicious behavior of
the system, and distinguishing attack traffic from legitimate traffic by searching
for patterns of anomalies is a significant.

35



Aquinas Journal of Multidisciplinary Research

Analysis & Investigation

The large volume of data can be used to scrutinize to understand the
relationship of attack and attacker intention, to do so the classification and
clustering techniques can be used on the suspected data events to separate the
benign events and malicious events. Pattern recognition can be used to find
anomalies in the malicious events. A malicious cluster can help to categorize the
attack patterns and attack reconstruction to uncover the motivation and intention
of the attacker can be a challenge. All the collected evidence needs a thorough
investigation to find the source IP of the attacker. Security researchers are facing
problems to trace back the attacker IP address due to the advanced techniques of
IP spoofing. Identifying a mechanism to find the IP location mapping with
attacker geolocation is itself a significant challenge.

Incident response

In the whole process, the incident response is the phase where the result is
reflected. The response should be quick and accurate so that the malicious activity
should be mitigated and attacker unable to damage any further.

CONCLUSION

Security defenders should have a significant focus on detecting and
preventing fileless malware attacks. The attackers use the legitimate application to
fulfill their malicious motives. Since, the PowerShell and WMI can also be used
to bypass signature-based detection systems, maintain persistence or ex-filtrate
data makes it difficult to detect malicious activities. In this paper, we categorized
most of the existing detection methods and types of fileless malware, which are
targeting the real world. The proliferation of non-malware attacks has only
accentuated this issue. Major global hacks against SWIFT (Society for Worldwide
Interbank Financial Telecommunication) and the Ukraine power grid, among
others, have served as clarion calls that critical infrastructure and worldwide
financial systems will continue to be targeted by this type of sophisticated attacks.
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ABSTRACT

The twenty first century bears witness to an unprecedented transformation in
human lives owing to changes in technology and related activities. The velocity
of such a change inevitably reflects in lifestyles and choices of people. ‘Update
or remain outdated!’ the new tune played by Pied Pipers of technology has a
widespread loyal following. This paper will make an earnest attempt to document
the phenomena of popular culture, albeit, at the risk of conveying outmoded
information by the time this is read; as every new dawn brings with it an
announcement of an innovation ready for mass consumption simply because of
the clamour for anything new or different on the block. Here is one feature that
spreads itself uniformly, cutting across lines of caste, class, race, ethnicity,
gender or any such categorization.

It would be stating the obvious to mention that the advent of computers and its
gradual inevitable insertion in various forms, into human life, is the single most
consequential catalytic advancement of the century. So radical are the changes
that a total assessment of human conditions and if those changes were for the
better or for the worse, is still a difficult task fraught with ambiguity of means and
choices. The term ‘zeitgeist’ is rapidly headed for redundancy regardless of race,
class, ethnicity, regionalism and other parameters. If previously, human choices
and preferences created popular culture and literature; of late, it is memes and
likes that anoint what popular culture and literature is, which hold sway, albeit,
for a limited duration, by which time a new meme takes over. This paper engages
in assessing the ever-changing scenario of what constitutes ‘IN’ with a telescopic
view of how fast the ‘IN’ becomes an ‘OUT".

Keywords: Technology, zeitgeist, innovation, popular culture, categorization.
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Zeroing in on what is popular is an exercise in futility. Even when done in all
earnestness the end of the exercise would only be the realization that the content
would be passe. It calls for a steely incorrigible to continue such documentation
to repeatedly come to the same inference. It is in human nature to be on an eternal
vigil for a different beat and to tap to it at the first available opportunity, this
being the case in all his choices. When ‘update, or remain outdated’ is the chant
of the times, those not in tune risk isolation to dangerously undesirable extents. It
would be stating the obvious to mention that the advent of computers and its
gradual inevitable insertion in various forms, into human life, is the single most
consequential catalytic advancement of the century. So radical are the changes
that a total assessment of human conditions and if those changes were for the
better or for the worse, is still a difficult task fraught with ambiguity of means and
choices.

From a sociological point of view, the existing beliefs and trends in a society
form the essence of temperaments and tendencies for that particular period of
history. This defining set of features can be grouped under the term ‘zeitgeist’.
Zeitgeist finds a prominent mention in early nineteenth century German
philosophy where it is defined as the ‘spirit of the age’. Theo Jung describes
zeitgeist as a key element in the new “temporalized discourses” of cultural
rumination emerging during this time (Jung). The concept of zeitgeist drew
strength from the theorizations of philosophers Herder, Goethe, Voltaire and most
notably Hegel. Hegelian philosophy equates this ‘spirit’ to the culture of the
population and is constantly evolving to suit the developments arising in the
immediate environments, simultaneously causing changes through what he called
“cunning of reason” (Nisbet). Thus, according to him, ‘art’ in a region was a clear
reflection of the culture of the time in which it was created (Magee). The term
‘zeitgeist’ is however rapidly headed for redundancy regardless of race, class,
ethnicity, regionalism and other parameters. If previously, human choices and
preferences created popular culture and literature; of late, it is memes and likes
that signal popular culture and literature which hold sway, albeit, for a limited
duration, by which time a new meme takes over. The greater the use or
dependence on technology, the shorter is the span of loyalty to a reigning choice
or trend.

The human mind is bombarded with quick moving images of facts,
factoids and trivia, forming a virtual cornucopia of visual and auditory pleasures
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to select, emulate or imbibe. With greater induction of people from rural confines
and remote topography onto the information highway; connectivity and
percolation of information in the form of trends and waves have only increased.
Quite often, resistance to technology brought about by conservatism, lack of skill
and simply, fear of the modern have kept influences to the minimum in such
pockets of humanity. But the inevitable march of technology and liberal
availability of it has brought down even the surviving few dissuaders. A
remarkable feature that has to be acknowledged is the speed with which
technology spreads, considering that the gap between Johannes Gutenberg’s
invention of the printing press in mid fifteenth century, circa 1439, and the spurt
in development of computer related inventions in the 1950s, is more than five
hundred years. The dissemination of knowledge through now easily available
books played a role in its democratization, inducing greater participation of minds
from all strata of society in inventions and discoveries. Sciences, philosophies
and literature was now dabbling ground of not just an elite few with means and
access, but close to five centuries later, progression of computers from analog to
digital, closed network to Internet, invention of applications like email and World
wide web, and now; Facebook, Twitter, WhatsApp and the like, all within a span
of a mere fifty years has brought fantastic transformations in human lives.
Fantastic, both from the enormity as well as implausibility of the proportion of
changes that have occurred. Human lives are yet to brace for greater development
in this field where the slow but sure dominance of Artificial Intelligence (Al) is
cheered and feared for in equal measure (Isaacson 104).

In such a rapidly transforming scenario, processing the popular is akin to
keeping track of sastrugi on an increasingly warm day. Till recently taste and
choices were influenced by a staid set of factors, most of it being gradual to
permeate into society. Coco Chanel, the high priestess of fashion and lifestyle,
remarked prophetically, “In order to be irreplaceable one must always be
different”, and her words strangely qualified all things and activities in the human
domain (Horton 103). Any action or thought that differed from what previously
existed created a stir, especially if it emanated from a prominent member of that
society. The change, even if it was welcomed by a very few inevitably caught on
to transform the old guard. Fashion in attire, food, art and architecture were some
of the areas where trends were immediate, as it was a visible feature. More often
than not, royalty and members of their court were generally the fountainheads of
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all changing trends. It was the privilege and right of these entitled few, direct
access to anything new in the land. Acceptance by royalty or the elite guaranteed
assured patronization and profits. In clothing, excessive use of fabric, of varying
finesse, worn over corsets, hoop shirts or bustles, later giving way to reduction in
fabric content with an emphasis on comfort, were all in keeping with changing
royal choices. Men were no different when it came to emulating blue bloods and
aristocrats in attire, hairstyles and weaponry. Prominent persons in society later
went on to include artistes of all nature; singers, writers, silver screen idols,
business elite and sports personalities. What was earlier an inner circle of
credible-by-birth coterie, started to accept those who excelled in one thing or the
other. All around the world depending on their acceptance and acknowledgement
on a regional, national or international level, this chosen few successfully dictated
trends in art, literature, clothing and fashion. In mid 1920s entrepreneur Aristotle
Onassis’ idea to get idolized opera singer Claudia Muzio to smoke his brand of
stylishly designed feminine cigarettes in public, led him to monopolize the sale of
women’s cigarettes even while the idea of women smoking was nascent. The
concept of ‘Brand consciousness’, ‘Brand promotion’, ‘Brand ambassador’ was in
embryonic stages when he managed this coup and as such this singular instance
can be deciphered as a change in choice for women, lifestyles or one from an
economic point of view.

The radical change in dissemination of information leading to choices is
evident today where a century later Claudio Muzio, an accomplished singer’s
decision to espouse a particular brand with a particular intent then is done
unabashedly now by very ordinary unaccomplished people on Instagram and
other applications with a titular profession called ‘Influencer’. Such influencers
rank in excellence based on the number of followers they have and not on quality
of work, art or craft produced by them. These influencers operate not only in the
field of lifestyle choices and fashion but in matters of social concern, politics,
financial issues and every other topic that piques interest. Apropos then to the
crux of this paper, society and its constituent elements were always subject to
changing trends and issues with the addendum that sources of such opinions
continue to change. Theoretically, opinion sways and choices have been
scrutinized in the scholarly book ‘Diffusion of Innovations’ by Everett Rogers.
Of the four main parameters of extant of influence an idea evokes, namely, the
innovation itself, communication channels, time and a social system;
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communication channel is of prime relevance. The oft repeated observation that
the world is shrinking is primarily due to proliferation of communication
channels. Quite surprisingly, education or the lack of it including illiteracy does
not seem to affect the use of these channels. A herd grazing Sherpa in the
mountains can be included in the loop as much as a fisherman in the remote
islands of a vast ocean. The only difference being they may fall in the varying
categories of late majority as compared to early adopters, early majority and even
laggards in taking to use of technology. Here too, the early adopters are a trend
introducing group but its longevity depends on its adoption by the late majority
and the laggards.

The singularly decisive player in today’s times, invisible yet omnipotent, is the
algorithm (Campbell-Kelly). To a lay person an algorithm is a helpful aid but in
reality, is a string held by a puppeteer with the lay person gently nudged and
guided into making choices. As long as a consumer is capable of making choices,
the algorithm is in play in the background, carefully monitoring these choices and
digitally converting it into data. People today are plugged into their phones in a
manner reminiscent of a helpless human depending on a life supporting ventilator
and switching off the machine equivalent to cutting off that person from rest of
the world. This dependence is justified due to the various services and
applications in these gadgets that respond round the clock without them being
aware, in it are algorithms surreptitiously keeping track and intruding into
lifestyle, food, clothing, banking, reading and even entertainment choices.
Consequently, consumers are divided into demographics and each demographic is
catered to accordingly. Adolescents and young adults being the largest category;
applications facilitating fun, frolic, creative self —expression without restrictions
like TikTok, Twitch, the now slowing YouTube and others rule the bandwidth.
Gone are the days when a child would display its talent in singing or dancing in
the limited confines of its home with a finite crowd watching earnestly. The same
child can now project itself to the world and garner appreciation from voices
located in different latitudes and longitudes of the globe. For instance, people in
icy corners of Europe watching a grandma cooking in a remote forest in India, a
dancing dog in China, a skiing child in Russia or a band jamming in South Africa
is tapping into popular cultures and trends bereft of boundaries. Trends,
occasionally border on whimsically ditzy prompting viewers to imitate on screen
activities like the #Birdbox Challenge where people attempt doing everyday tasks
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blindfolded even at peril to themselves. The #10Year Challenge where
participants post picture of themselves today and that of what they looked like ten
years back is according to Kate O’Neill, author of the book Tech Humanist: How
You Can Make Technology Better for Business and Better for Humans, “A data
mining trap to train facial recognition algorithms on age progression and age
recognition” masquerading as a fun task (Fortin 20). A recently developed app
called Click to Pray, informs users what the Pope is praying for, like world peace
or people hit by a natural disaster, so they can join him which in turn will have a
hidden algorithm assessing and quantifying the world’s desires.

An outstanding feature of the twenty-first century is the addition of robots as
members in a society, though the numbers are too miniscule for the time being for
it to make a discernible difference. But Humanoids and bots being developed and
tested to replace teachers, waiters and even specialist surgeons, becoming
increasingly anthropomorphic is a sign that popular culture may be decided not
just by human component in a society. With this probability increasingly visible
on the horizon, racial divisions of Aryan, Dravidian, Caucasian; class division of
rich, poor, owners, workers; gender division of male, female, transgenders and
any such categorization may run obsolete. Thus, the continuously evolving
changes have gradually brought about the decline of a definitive ‘spirit’ of the
times. Life is fast paced and fleeting preferences do not contribute to any defining
essence of the society. Philosophers and sociologists will have to formulate
terminology to address this ever metamorphosing zeitgeist.
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ABSTRACT

The article analysis the backgrounds of narratological aspects in interactive
videogames. It also attempts to show how narrativity is intrinsic to the videogame
medium, in what ways it appears and what its use in gaming terms. It suggests
that role playing games are considered as interactive narratives, instead of simply
as ‘games’, as the essential qualities of the genre make role playing games lend
themselves to be considered more as a type of storytelling or narrative device
than what is traditionally considered as a game. And also, how this new form of
interactive narrative offers possible pedagogical implications.

Keywords: Digtal narrative, Cyberdrama, Interactive fiction, Video games,
Ludology, Role Playing Video Games, Traditional narratives.

In the postmodern world, our everyday experience has become game like.
The ordinary categories of experience, such as parent, child, lover, employer or
friend have come to be described as “roles” and are deconstructed into their
culturally invented components. Therefore, the union of game and story is a
vibrant space, open to exploration by high and low culture, and sustained in
incidental engagements. The human brain, the map of the earth, the protocols of
human relationships are all elements in an improvised collective story-game, an
aggregation of overlapping, conflicting, constantly morphing structures that make
up the rules by which we act and interpret our experiences.

In search of a new medium to express the story and to practice it, we
found that the digital medium is more appropriate because it could easily enact
and explore the contests and puzzles in the postmodern inner life. This new kind
of storytelling emerged to match the need for expressing our life in the twenty-
first century. The interrelations of computer technologies and literature has put
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forward a new concept called cyberliterature, which was characterized by various
computer specific qualities such as multilinearity, lexias (blocks of text connected
with various hypertext links), linking a written text with multi-media, interactivity
etc.

If we look into the history of videogames, they have been seen as nothing
more than a means of entertainment at best. Some have claimed that games were
“satanic tools that enslave children” (Davis). It’s only in the late twentieth century
that videogames have begun to be taken seriously by the academic community
and scholars, who started to look at games as an instructional tool, work of art and
as a means of self-expression and representation. But the ludologic rush to study
games simply as games, an approach closely resembling deconstructionism- an
almost outdated approach to literature which looks at texts simply as text- the
academic study of game aspects others than ‘rules’ and ‘addiction’. There were
several terms, such as ‘simulations’, ‘interactive representations’ and ‘interactive
narratives’, which have been awarded to video games. However, not all games are
not simulations or representations and all games cannot be considered as
narrative. Mainly racing games, fighting games, sports games and MMORPGS
should not be seen as narratives, as the narrative element in these games are
almost absent because their narratives are just an excuse to have an interaction
between gamer and the game. At the same time some ludologist also accept the
fact that all role-playing games, many adventure games and tactics and strategy
games are narratives too.

Role playing games are story driven interactive adventure narratives,
where the player took the control of a character and start the mission on some
quest to save the world from the destruction. Normally after such an explanation
about the story line, because of the several misconceptions, many visualizes the
role-playing video games are just, a cartoon character running from the left side of
the screen to the right, destroying anything in the way with a sword or laser gun.
This is not what role-playing games are. A role-playing games can be described as
an interactive novel. It usually takes place in a lavishly detailed world, where
towns inhabited by characters with an in-game life. Some characters milk cows,
some farm vegetables, some forge weapons, some build cities and fort, maintain
and develop army, some are thieves, others sit around and govern. The players are
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able to interact with all these different personas at any given time in the game, for
example: Farmville, Clash of Clans etc.

If we examine the present contributions of the video game industry, we
will find out that the virtual gaming and interactive storytelling have finally
achieved some sort of harmonious balance. Games like Max Payne positions
themselves both in the logic of actions of stories and in the tradition of games. But
an in-depth examination of the link uniting game and narrative is still an
ambiguity. In most games, narrative information is transmitted to the player by
way of non-interactive cinematic ‘cut scenes’, a practice that does not seem fit to
call ‘interactive narrative’. The complex stories found in games can often be
summed up in a few lines as if their only use was to establish an appealing context
for the game itself. Gerstmann tells us that gamers like well-weaved stories, but
that they are playing video games first and foremost to play games and later tell
stories.

Before going into further details of Cyberdrama, we should briefly define
two important terms, narrative and game. The narrative theorist Marie-Laure
Ryan defines, “narrative as a coherent and significant telling or retelling of a
fictional or non-fictional event or events”. It is rational because it orders the
events in a pattern that can be easily followed, whether it is chronological or
based upon interpreting connections between non-chronologically presented
events. It is significant to know whether these events presented are to entertain,
educate or evoke an emotional reaction from the audience. Ryan also suggests a
definition for game. Games are “freely played and played for their own sake and
have ironclad rules”. It can also define as a structured framework for spontaneous
play. By structured framework means goals, obstacles, resources, reward penalties
and information. Furthermore, games and stories have two common important
structures: contest and puzzle. The contest is a structure of human experience i.e.
as a cognitive structure evolved in survival mechanism. The second structure is
the puzzle, which can be seen as a contest between the reader/player and the
author/game designer. In a puzzle story, the challenge is to the mind, and the
pacing is often an open-ended rearrangement rather than turn-based on moves.
Most stories and games whether it’s electronic or otherwise, include some contest
elements and some puzzle elements. So, now the question arises, is there a story-
game? And which comes first, the story or the game?
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Video games thus seem to be riding on the horses of game and narrative.
This vivid opposition is represented in video game studies by the clear splitting of
two schools of thought. The first, the narratologists, who saw video games as a
new way of express and respond to the ‘desire of fiction’ that inhabits humanity.
Like the case of films in the late 19" century, video games have started to be seen
as a new expressive form whose narrative potential has yet to be developed.
Consequently, the theories of narratology developed in literary and film studies
serve as basic analytical tools to study this new medium: to play a video game is
essentially to play the part of the main character in a story and to experience an
“interactive narrative”. The second is the ludological approach, which is based on
the observation that games are not narratives, since games like Pong and Tetris
(Pazhitnov) do not share many of the traits of narratives. For the ludologists, the
study of video games necessitates the development of new analytical concepts
that are made for games in general and video games in particular (Frasca).
According to them, game and narratives are two concepts which are either
incompatible or outright opposites, since the theories developed for other
mediums cannot account for their specificity.

The quote, “In life, unlike chess, the game continues after
checkmate...”by Issac Asimov is the appropriate explanation to prove that
Cyberdrama are not just game stories but, something that sticks on to your mind
even after you finishes it. In simple terms, Cyberdrama can be defined as the
recreation of storytelling itself for the new digital medium. The game story means
the video game stories which are highly enriched with stories in digital formats,
like the hero driven video game, the first-person shooter, the genre focused role-
playing game etc. And why it is so important to discuss the storytelling going on
in electronic games is because, it is the digital medium which is well suited for
gaming and the reason is that it is technical(generating behavior based on rules)
and participatory (allowing the players as well as creator to move things around).
And also, it includes still images, moving images, text, audio, three-dimensional
etc., in storytelling than any single medium has ever offered us.

Cyberdrama, the term was coined by Jannet H. Murray, in her book
Hamlet on the Holodeck: The Future Narrative in Cyberspace. She used the term
to discuss, a new type of storytelling which emerged when the computer becomes
an expressive medium. Cyberdrama appears to tell the story of our lives now,
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much as the novel emerged to tell the story of a previous culture and time. The
term emphasizes on the enactment of the story in the particular fictional space of
the computer. Murray’s Hamlet followed Brenda Laurel’s Computers as Theatre,
and the central topic of discussion was the dramatic experience in the new media
community. Her book was focused on the forms of interactive, first person,
computer enabled story telling. In her work, Laurel offered Aristotelian dramatic
experience as the model toward in which the designers of interactive computer
experiences should aspire.

The narratologists like Murray, Henry Jenkins and Mark S. Meadows view
video games as a narrative driven. Murray believed that video games and other
similar forms are slowly developing to the primitive form of Cyberdrama. The
model Murray has in mind is that of an interactive theater (Murray, 1997). She
views authorship in videogames as “procedural”; a video game’s developer
creates the rules and choreograph the game’s performance for the “interactor,”
who plays or performs the game with limited effect on the narrative. Jenkins
claims that narrative is embedded in the structures of games and realized by
playing a game (King and Krzywinska, 2000). And Meadows defined “interactive
narrative” as a time-based representation of character and action in which a reader
can affect, choose or change the plot. The first, second, or third person characters
may actually be the reader. “Opinion and perspective are inherent. Image is not
necessary, but likely” (Meadows, 2003). Interactive narrative resembles a flow
chart, with the complexity of the branching paths dependent on the text type and
authorial intent.

There are two distinct kinds of Cyberdrama: Standard Cyberdrama and
Applied Cyberdrama. A standard cyberdrama is a video game that is primarily
driven by its story and an applied cyberdrama is a video game that is driven by
game play, eg: Mass Effect: Andromeda, the Resident Evil 7: Biohazard and
Battlefield Series. While applied cyberdramas may have stories attached to them,
but it may not have an traditional narrative "attached" and it only have a story
applied into them later, through official updates or through fanworks, eg: Clash of
Clans, Grand Theft Auto Series and Assassin’s Creed. According to Murray, there
are three aspects of Cyberdrama: immersion, agency and transformation. The
most important aspect is the transformation and the other two are depend on it.
Transformation is the way in which the reader/player of a Cyberdrama becomes
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another character in other words it is the process by which they become an avatar.
Then through immersion and agency, the avatar gets into the story and does
something in its own world. And this is what Murray meant by saying, a player
becomes something else by having “the opportunity to enact stories” (1997).

Steven Johnson in his book, Everything Bad is Good For You states that
“the interactive nature of games means that they will inevitably require more
decision making than passive like television or film”. He also argues that video
games are indeed partially interactive. He says that at the beginning of the game
the player has very little control over the narrative, but when the game develops,
he tells the reader that “you are more in control of the narrative now, but your
supply of information about the narrative is only partial and so playing these
games is all about filling the information gap”.

James Paul Gee, one of the pioneering video game scholars has stated in
his book What Video Games Have to Teach Us About Learning and Literacy that,
“Video games are an immensely entertaining and attractive technology built
around identities”. He also states that:

Narratives in video games with rich stories function quite differently that
they work in books or movies. A book or movie can tell its story from first
episode to last or it can begin in the middle of the action and only later get
to the initial events in the story. In either case the reader or viewer knows
someone else (the reader) has determined the order in which events in the
story will be encountered. This author (which can be any number of
people) also determines the sources through which the reader or viewer
gains a crucial information. For example, a crucial piece of information
may be in a conversation between two lovers rather than in a hidden diary.
In a video game, on the other hand, some players will get such information
one way and others in another way”.

The characters in an interactive drama should be rich enough, that the
player can assume a consistent model of the characters’ thoughts. If the
characters’ thoughts can be understood (e.g., goals, motivations, desires), then
these thoughts become a material resource for player action. By reasoning about
the other characters’ thoughts, the player can take actions to influence these
characters, either to change their thoughts, or actively help or hinder them in their
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goals and plans. The dialogue or the language spoken by the characters and the
chance for the player to engage in dialogue are other material resources for action.
Dialogue is a powerful means to influence character behavior. If the experience
makes dialogue presented to the player, it becomes a powerful resource for
expressing player intention. The objects available in the experience are yet
another resource for player action. The limitations are not directly perceived by
the player, just as in non-interactive drama, understanding the formal chain of
causation allows the audience to appreciate how all the action of the play
necessitates the plot and theme. In interactive narrative, the understanding of the
formal connection from the level of plot to character additionally helps the player
to have an understanding of what to do, means why they should take action within
the story world at all. Just as the material constraints can be considered as
affording action from the levels of spectacle through thought, the formal
constraints afford motivation from the level of plot. This motivation is conveyed
as dramatic probability. By understanding what actions are dramatically probable,
the player understands what actions are worth considering.

Although some video game scholars argue that video games are interactive
simulations of real life, Crawford stated in his paper entitled, Interactive
Storytelling that, video games are not interactive simulations of reality but linear
stories. Non-interactive stories, according to Crawford are games that have a
linear plot and have an interface. This applies to many role-playing games, but not
to all. For e.g.: Magna Carta: Tears of Blood. Crawford suggests that videogames
are not interactive narratives or simulations, but instead they are non-interactive
stories. However, this is something that can be argued against. Interactivity
commonly involves new media art technologies and user interfaces. All video
games have graphical user interfaces (GUIs) and by engaging in the use of these
GUIs, the player interacts with the game. In Kingdom Hearts, a video game with
an adventure game with a story, where the player controls all the other characters.
The player then embarks on a quest to find the Kingdom Keys and defeat the
Heartless, who are polluting the worlds of the Disney Kingdom. If we go by
definition, definitely this is an adventure role playing game, but it also has several
elements of a traditional role-playing game as well as branching story-trees. Once
the game starts, it completely depends on the player’s choices, whether or not to
engage in a number of events, which have the potential to alter the final outcome
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of the game. If the player decides to not to interact with the artificial intelligence
characters within the game, the story will not progress.

CONCLUSION

This paper does not attempt to glorify role playing games or did not try to
state that all video games are interactive narratives or to suggest that all games
can be used in an educational context or social context. On the contrary we can
look role playing video games as an interactive narrative and as a cultural device
which allow for the exploration of myriad of topics. Janet Murray had envisioned
the coming of a “cyberbard”, a true “mega narrator” wielding the literary world
with a velvet glove and the computer code with an iron fist, putting the
computer’s power at the service of imagination and grand stories rich in emotions.
The educational possibilities of interactive narratives are almost endless.

Video games are narratives because the algorithm, analogous to the game
master in a role-playing game not only serves as refereeing authority who only
upholds the rules, but also as a narrative authority responsible for ordering and
informing the player about what becomes of the fictional world and the actions he
undertakes. Just as stories in print have been used in language classrooms the
world over, video games can be used in the same manner. Open world role-
playing games, such as Morrowind can be used to teach about morals and right or
wrong. Personality simulators such as The Sims, can be used to teach about
human behavior while Strategy games can be used to teach macro and micro
management skills. The major benefit of doing so is that, these games can be
discussed in language classroom in the same manner as traditional narratives have
discussed so far.

BIBLIOGRAPHY

Abbott, H. Porter. “Narrativity.” The Living Handbook of Narratology, Aug 2011,
http://www.lhn.uni-hamburg.de/article/narrativity. Accessed 02 Feb 2017.

Barthes, Roland. S/Z: An Essay. Trans by. Richard Miller. Hill and Wand, 1975.

---. “The Death of the Author.” In Image Music-Text. Hill &Wand, 1977.142-49.

52



Aquinas Journal of Multidisciplinary Research

Brian, Alexander. The New Digital Storytelling: Creating Narratives with New
Media- Revise and Updated Edition, 2" Edition. ABC-CL10, 2017.

Carr, Diana, et.al.,, Computer Games: Text, Narrative and Play. John Wiley and
Sons, 2014.

Crawford, Chris. “Interactive Storytelling”, The Video Game Theory Reader (ed.
by Mark J. P. Wolf & Bernard Perron). Routledge, NY, 2003.

Davis, Mathew. Christians Purge Video Game Demons. BBC NEWS. Retrieved
April 6th, 2006 http://news.bbc.co.uk/2/hi/americas/4534835.stm

Fisher, Walter. Narrative Paradigm as a Worship Planning. Bethel UP, 2015.

Flintoff, K. Stepping into the Virtual- Is Virtuality a Contemporary Alternative to
Drama?

H. Heikkinen (Ed.), IDEA Speciallnterest Fields of Drama, Theatre and
Education. Brisbane: IDEA Publications. (2003).

Frasca, Gonzalo. “Ludology Meets Narratology: Similitude and differences
between (video)games and narrative.”
http://www.ludology.org/articles/ludology.html. Accessed 27 March 2017.

..., Simulation versus Narrative: Introduction to Ludology. The Video Game
Theory Reader (ed. by Mark J. P. Wolf & Bernad Perron), Routledge, NY,
2003.

Freyermuth, Gundolf S., et.al., Games- Game Design- Game Studies: An
Introduction. Transcript Verlag, 2015.

Gee, James Paul. What Video Games have to Teach Us About Learning and
Literacy. Palgrave Macmillan, N Y, 2003.

Gertsmann, Jeff. 1998. “Metal Gear Solid Review”, Gamespot.com,
http://www.gamespot.com/ps/adventure/metalgearsolid/review.html?g=me
tal%20gea r%20solid. Accessed February 24th, 2018.

Holtzman, S. Digital Mosaics: The Aesthetics of Cyberspace. New York, 1997.

J. Aarseth, Espen. A Narrative Theory of Games. Coehagen UP, 2012.

53



Aquinas Journal of Multidisciplinary Research

---. Cybertext: Perspecctives on Ergodic Literature. John Hopkins UP, 1997.

Jenkins, Henry. “Game Design as Narrative Architecture”. In The Game Design
Reader: A Rules of Play Anthology, Ed. Katie Salen and Eric Zimmerman.
MIT P, 2006.

---. “Transmedia Storytelling: Moving Characters From Books to Films to
Videogames Can Make Them Stronger and More Compelling”.
Technology Review, Jan, 2003. http://www.technologyreview.com/
news/401760/transmedia-storytelling. Accessed 14 March 2019.

Johnson, Steven. Everything Bad is Good for You: How Today's Popular
Culture Is Actually Making Us Smarter. Riverhead Books, N Y,
2006.

Juul, Jesper. A Casual Revolution: Reinventing Video Games and their
Players. MIT P, 2012.

..., Half-Real: Video Games between Real Rules and Fictional Worlds, MIT
Press, 2005.

..., “A Clash between Game and Narrative. A thesis on Computer Games and
Interactive fFiction”, unpublished thesis (Torben Fledelius Knap,
advisor), Institute of Nordic Language and Literature, University of
Copenhagen, 1999. http://www.jesperjuul.net/thesis/.  accessed
February 24th, 2007.

Kapel, Matthew Wilhem, editor. The Play Verses Story Divide in Game
Studies: Critical Essays. McFarland, 2015.

King, Geoff and Krwinska, Tanya. Science Fiction Cinema: From
Outerspace to Cyberspace. Wallflower Press, 2000.

Kress, Gunther. Multimodality: A Social Semiotic Approach to Contemporary
Communication. Routledge, 2009.

Koenitz, Hartmut, et.al, editors. Interactive Digital Narrative: History, Theory
and Practice. Routledge, 2015.

54



Aquinas Journal of Multidisciplinary Research

Lambert, Joe. Digital Storytelling: Capturing Lives, Creating Community.
Routledge, 2013.

Lauriel, Brenda. Computers as Theatre. 2" ed. Addison- Wesley Professional.
2013.

Meadows, Mark Stephen. Pause and Effect: The Art of Interactive Narrative.
Indianapolis: New Riders, 2003.

Murray, Janet Horowitz. Hamlet on the Holodeck: The Future of Narrative in
Cyberspace. Simon and Schuster, 1997.

Pearce, Celia. Communities of Play: Emergent cultures in Multiplayer Games and
Virtual Worlds. MIT P, 2011.

Perron, Bernard, editor. The Video Game Theory Reader 2. NY, 2008.

Ryan, Marie-Laure. Narrative as Virtual Reality: Immersion and Interactivity in
Literature and Electronic Media (Parallax: Revisions of Culture and
Society). John Hopkins UP. 2003.

Ryan, Marie-Laure. “Computer Games as Narrative”, Avatars of Story, Minnesota
UP, 2006.

Schafer, Stephen Brock, editor. Exploring the Collective Unconscious in
the Age of Digital Media. IGI Global, 2016.

Simons, Jan. ‘“Narrative Games and Theory.” Game Studies, 2001.
www.gamestudies.org/0101/ryan/ Accessed 15 Nov 2016.

Ward, Jeffrey A. 2004. “Interactive Narrative. Theory and Practice”, unpublished
thesis, Faculty of the Undergraduate College of Computer Science, James
Madison University, Harrisonburg. Gamasutra.com.
http://www.gamasutra.com/education/theses/ 20040615/INThesis-JW.doc
Accessed February 24th, 2007.

Williams, J. Patrick and Jonas Heide Smith, editors. The Players’ Realm: Studies
on the Culture of Video Games and Gaming. McFarland, 2007.

55



Aquinas Journal of Multidisciplinary Research

Videogames:

The Sims (Will Wright/ Maxis, 2000).

Tetris (Alexey Pajitnov/1984)

Pong (Nolan Bushnell/Atari, 1972)

Maz Payne (Remedy Entertainment/ Gathering Developers, 2007)
Farmville (Zynga, 2009)

Clash of Clans (Supercell, 2012)

Mass effect: Andromeda (lan Frazier,2017)
Resident Evil 7 (Capcom, 2017)

Battlefield Series (DICE, 2016)

Grandtheft Auto: Vicecity (Rockstart North, 2003)
Assassins Creed Series (Gamesoft, Ubisoft, 2007)
Magna Carta: Tears of Blood (ESA, 2004)
Kingdom Hearts (Nintendo, 2002)

Morrowind (Bathesda Softworks, 2002)

56



Aquinas Journal of Multidisciplinary Research

Significance of the ICT in English Education

Mr. John Sinoj
Department of English
St. Albert’s College

“ICT in education is the key to unlocking the skills and knowledge of our future
generations of young people. It is the tool for learning for the 2 1st century.”
(Kate McKenzie)

INTRODUCTION

Information Communication Technology refers to technological
equipments used for communicating and managing information. Literacy in
Information and Communication Technologies are the fundamental to life in our
21% century society, a society that is dominated by technology. The International
Foundation for Information Technology provides three definitions for Information
Technology:

A. The technology used for the study, understanding, planning, design,
construction, testing, distribution, support and operation of software.
Computers and computer related systems that exist for the purpose of
Data, Information and knowledge processing.

B. The industry that has evolved to include the study, science, and solution
sets for all aspects of Data, Information and Knowledge management
and/or processing.

C. The organization is an enterprise or business that is held responsible and
accountable for the technology used for planning, design, construction,
testing, distribution, support and operation of software, computers and
computer related systems that exist for the purpose of Data, Information
and Knowledge management and/or processing.

ICT has been used in all spheres of life including education. It could be
with this notion in mind that the central government of India has put ICT as one
of the curriculum in education. This notion laying emphasis on the need and
importance of ICT in our present society has led many notions to set up centres
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that would provide training in the utilization of ICT in the field of education to the
maximum level. It is with this view to providing training in ICT that Techno Park,
the largest IT Park in India situated at Trivandrum, the capital of Kerala is
opening the world’s largest ICT training centre in Techno City.

Role of ICT in English Language Classroom

The utilization of ICT in education has recently started to appeal the
potential and significant progress in language learning. It has now become a focus
of attention in the field of education and has been used from Pre-school up to
university to facilitate students and teacher in teaching and learning process. ICT
has proved to be a medium that facilitate people in learning language although the
effectiveness of learning depends totally on the users. In this regard English
language learning could be made more effective by the application of ICT in the
teaching - learning process.

English language is an inevitable part for most people in today’s world. As
English is one of the difficult lessons, teacher must create interactive teaching and
learning to make the students more active and interested. ICT ranging from
printed books and telecommunication to media, voice record on tape, video,
television, CD and internet enable the students to grasp even the complex aspects
related to English language learning more easily. More over the term ICT
includes technologies like the Computer Assisted Language learning (CALL), the
internet and variety of generic computer applications such as Electric Books, E-
learning etc. The use of ICT in the English classroom extends beyond its
motivational value to address key outcomes of the syllabus, and allow students to
become competent user as well as consumers of English.

The development of ICT has enabled as a better way of teaching and
learning English language compared to the exiting methods. Through the internet
or any other multi-media resource, teachers or learners can obtain as many
sources as possible such as text, songs, stories etc. Those sources can contribute
as models of English language used in the real context and in proper manner.
Applications of ICT eventually change the nature of the texts, the process of
reading and responding to and also the ways in which student access materials for
better learning. ICTs offer a number of advantages to both students and educators
when it successfully integrated into a learning environment.
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The application and utilization of ICT in English classroom helps to:

e Improve teaching and learning process.

e Develop speaking and listening skills.

e Improve writing and reading skills.

e Give clarity, precision and accuracy.

e Support collaboration, creativity, independent learning and reflection.
e Help easy understanding.

e Provide recreation.

e Create interest

e Improve quality of language

e Provide concrete experience

Role of a Teacher in ICT classrooms.

“Technology is just a tool. In terms of getting the kids working together and
motivating them, the teacher is the most important.” (Bill Gates)

Teacher plays a vital role in ICT classroom. A teacher should create a
warm and good environment for learning process that enables the learners to
achieve the learning objectives accurately. One of the qualities of a good teacher
is to ensure student’s participation in the learning process and it is at this point,
the resource of the ICT make their way in by providing a lively atmosphere for
learning. ICT based teaching opens the doors into a new learning atmosphere
which the students find so thrilling and innovative. It provides both the teacher
and learner with new ideas and information. A teaching involving the various
resources of ICT such as T.V, newspapers, radio, Internet will undoubtedly make
far more impact on the students as the students themselves directly experience it
through these activities that involve reading, listening, watching and surfing
internet and students gradually develop their skills of using English language in
the natural way Students find it easier and interesting to learn English by living in
the world of English than to remain a practitioner of conventional mode of
learning.

Here as teachers it is necessary for us to realize how far the media play
their role in the society as well as in the teaching learning process. It is up to the
teacher to what extent he/she can utilize the resources of ICT and thereby bring
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about a rapid change in the foreign language acquisition of the students. “This is a
challenging time for all teachers and especially for English teachers because we
are living in the time of general uncertainty here the rapid changes in professional
practice are commonplace. Now many changes in professional practice are
emerging as the result of the implementation of Information Communication
Technology.”

The basic objective of the second language teaching is making the learners
proficient or communicatively competent. This proficiency is best achieved when
equal attention is paid to develop all the four skills such as listening speaking,
reading and writing in an integrated manner. So as an English teacher we must
integrate all the four skills with equal importance.

Now a days we follow activity-oriented or student centered learning
process in our class. One of the major advantages of this method is that it ensures
the active participation of the learner and also creates good learning atmosphere.
As far as English language is concerned there are many activities such as reading
newspaper, articles, magazines watching movies, listening audio lesson etc. which
could be provided to the learners in order to create a lively learning environment.
As it involves fun and entertainment the student remain active and curious all
through the learning process and all these could be made possible only through
the application of ICT in our classroom.

ICT to Improve Listening Skills
“The art of conversation is the art of hearing as well as of being heard.”

The two integral parts of oral communication is listening and speaking.
Listening is very important in language learning process, because speaking skill is
directly related to listening skills; it helps the learners to pick up the habit of
speaking more meticulously. It also helps the learner to develop their vocabulary
and refine their understanding of grammar. Through ICT we can create the
software that can motivate active listening in English. The ICT materials for
listening may contain the following four types of listening tasks.

The Listening for Information Task: The listening for information or informative
listening is very important for the development of knowledge in a student. So we
must give prime importance to this task.
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A General Listening Task: Here the learners listen to a talk or to interview and
answers specific questions based on the context.

Listening and Note making Task: Note making is an important part of the life of
every student, and taking notes helps the learners to make sense of the context.
Through this task the writer records the essence of the information, freeing their
mind from having to recall everything.

Listening and Responding: In this context the learners take the part of one of the
speakers and respond by the choosing most suitable options.

ICT to improve Speaking Skills
“Speaking on any language is all about imitating others people.”

Communication is the main purpose of a language, because through
communications we satisfy our needs and express our thoughts, feeling, emotions
and our ideas with others. For the proper communication speech is essential. So
the importance of speaking skill is very tremendous. Speaking is a skill which
requires a great deal of practice and there are softwares which help the learner to
develop their speaking skills properly.

ICT to Improve Reading Skills
“The best advice I ever got was that knowledge is power and to keep reading.”

There are many opportunities to gather information; books are not only the
materials for this. The IC infrastructure is very convenient in integrating the skill
of English language by learning through a variety of activities in the classroom.
An English teacher having the knowledge of using ICT tools can help the learner
to acquire the reading skills by giving them meaningful practice in reading. Most
of the reading text can be explained and enhanced through using ICT applications.
Digitalized language laboratory functions as a self-directed language learning
system.
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ICT to Improve Writing Skills
“Writing is an exploration, you start from nothing and learn as you go.”

As dictionary says, writing is the activity or skill of making coherent
words on paper and composing text. Writing is considered as an important ways
of expressing our thoughts and communicating ideas and views to others. Writing
good English requires more effort in terms of care and in terms of thought than
speaking English. Many software programmes have been carved out to help the
learner in English writing and composition.

Conclusion

“Rapid advances in Information and Communication Technology have created
unprecedented opportunities in the field of education and have had a profound
influence on the way teachers teach and the way learners learn. Mastering ICT
skills and utilizing ICT towards creating an improved teaching and learning
environment is of utmost importance to teachers in creating a new learning
culture” (Molly Lee)

ICT is an integral part of modern life; the knowledge of Information
Technology is becoming essential in the present era in which people mainly
depend on Information Technology. It plays an important role in teaching-
learning process. The success of a class depends upon the effectiveness of
teaching strategies that we impart in our classroom. English is a foreign language
which plays a pivotal role globally. India is one of the several countries which
regard English as necessary in the communication. Teaching English traditionally
emphasized on memorizing and training, but language teaching using ICT has
been proved to be more effective in recent years than the traditional methods and
approaches. ELT has gained great momentum under the powerful influence of
ICT. It is clear that the number of teachers using the computer laboratory for
teaching lesson and preparation of English language teaching materials has
increased and most of them have found their productivity improved by ICT
facility. So everyone should make sure the knowledge of ICT for providing a
better education.
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| fhewr & RIRT $© Farel & A @ HEATTH AAAHAT FI §H gl
Fehd & | 318 T 3 STErarel & ardre g-
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€ | 38 TR o 3T [agieT 3reaTaeh QAfeieh ST & fIT Ueh AT 1% |

2. e 37T o &9 A folehel T fdeTeeeg]

alet ot 3 3R 3reaTashi & & & e vd faerareeee Sit &
T fomar o § | et &t dhder AT &t & S1eT 3ok HYUT e e
faehrer # eleit o3t 1 T oY | f¥cher &Y Y gger el @ 1 ATl §37
SUTA T dhollth JTET oTal § edReh & | SUTT I BTaliFaar 97
STASRT fHeld & ag 3eich ATAT-TUdT & el HfelT SI1dr g | 398 STddrd
el & fAerfler & Ape 1 ATerh el a8 cueFd off FIAT § "SI §.....|
dTeX Teh SEH iU gfardr sl § | 38 gfaar & il &l 319e 39y exi &
N 3R [T 39 § | &) R Y 3readr AR A@Ifgu | 3l SolfeRR,
HAlAoTHeC | ST hH Ser2d of TeT & | 95.5%, 95.6%, 95.7% STH el dl el
& ST § | & ? 3N SR Gl | §Y sel AU G g § | 3T
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2. eI STaTUT # AT fART (Standard education)d el fagamdt & st
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& YR W STIEAT IR & ST R |
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HAAT Hiferar AR Arafased f Ferfaal & sfdeaera
forer gATaT
oy 5,
Research Scholar, D.B.H.P.S ERNAKULAM

et AT H AT 3R st bt ennfdfen TS & FATT ured Y| 7 |a
3=t It =T AR AR &1 HEAT hXd § Al T I8N & JET 3eiehi
TATAT @S Isci § | 33 SieeTd F &) fo@Ts usar g | 589 ¥0g A
AT T I & AET ISAT AT| AFHT T STodl H ol Hcg oIeh d AT
TRIRR ITecT &, S G 1 81 8, Toho] Srellec’ H AT & d 3R
ST T IR AT &N HATST T AT oo S3T| 38 AR qaT o T
STl IR 37e¥eh I SoTY HF3Tad : ST HRUT I ToI9T THATTAT HT &k
TREH G3T 1 37T HY fteak Sy ¢

foiaT =T & HEAIAT &1 THE HROT Yrdiel AT A dchlfelad
TEHT 3R ATl ol TR &1 $eT KTl TREIRI3T &l §ART HATST 31ToT o
drs. #ET arm g1 3eT o FATS A, IRaR # @ AgeaqoT o o @
3R FHaer 7o 1 8 ¢

gAY AT TIaTdT & dgd & gwal $r WRaker & R g
it Agerma & AT & & &1 T & T 31T Tl gAR TATST & dlifdish
ITORTY &Y ST & &1 Hafieh STHATAAT Pl T &1 ot 3 3T SA=iarell §X15 oTer
| 31T H SHH HEY §AR GaTSCHIVT IR WRARA T ¢

HACT 1T 3R ATeriaehedT el T3t o 9= Heriaai 7 54
A% 9T IforehT TelTg | HHAT i & G ATHE Hglell H AT AT T 39
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B SfTeh AT &l @ v afd 3R A & FHe fhdet SequT grdar gs+ dr
ST HTAT § | Teh T gled & AT, Ieodl @led & T 98 YRAR & 3 Gl et
ohT JTTATC T 3L AT &1 Tl o 3TE ISl § - ATl H fohefall IR JFeRT
TR [Aerel el, 38 AT @ FHATS foam &% 271 | agl 8 erife g9 T 31e
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AfAHedl 1 wglfadl # gFdcd Shael & R W ar AR
ST ot FET TSI AACTSN T FgTiardl | TgT ATRAT 3=l AT A7
SHTaeT 2T 3ot gl & A Y& Rid el &1 ST sRoT § o afd AR 9fce &
ST STTST 36 SAcll 8 | "ToTHTeTeT wATHb Hhglel 7 Areifaped T Teh AT denT T
0T fhar &1 A1Rshr 319a afd @ IR fAes hfaw 3us O &g T gerd!
ST § | ATcHTIHAHATT &1 37 BISH 38 BT IR X I@H TR Hferw AT g
qd EROT3T & A1G feerer T HIfRver St g1 dAfehe el SRRt &
HROT T8 318 STl el I, 3Hh Y $S TAY [dlel I HIRAL 7 e B
eIy Siidel H Tsh J&Y ol hdol Teh ATAhTelle] TEITT Fellal hT STHT Fehe o
HLAT Ig AT i T §HRAT TR AT ET 1 3TTAT a8 TS I S g
IS & - Toleged, JH FAT HSH ARTS A &, H o F1 3R1Y 57| 57 TRE
ST Shael H FAJeT TU TS el Hidl g AT Hl 3T Al
ATEHIHT T Tl 7 ST Fohell ¢

Isfehal Y sradeT & RIGTOT T T oY Teh sR7 TAALN AT ST & Ffh Toh
f&eT 38T ATdr g1eft 31X 38 far & & Al SIS gav B ST1=IT use|

AT St hr fSfer wA1ee Hgrel H FYRHAT I AET IRARATl A 7 fohar| @
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a9 fedt & Fg fGar - 98 oet Fr gefedl & a1g AYRAT geat w7EY S|
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ToARY FTaeR wrgTelt 7 1S 3R ey AT T ST HfeT 3T § S ER &
ST &1 AR ARl & Totg @ AT A 3eholl Bl AT| g ATEIIET efSehT o
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Tl S Y| S 81 3T 3eTeh I 36 e o7 gl 39 34T €1 95T |
ag ST AT ST ST A 3TEY Fhgl “37e 319 AT¢| AY B H T TS §F & 916
AT Shelel SYITE UeTel I &1 31T Tehdl & | FHEN" @I ATTAhT T IGRET T HTd=TT
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SRR 37%hell ol & PRUT P 39 TR W 3TAT 38 JHeG, of Fcl g Th Tlelg
ATel oIShT 3Heh UTeld] Fd aTA AT B 3T I AT qod THT SR
ERTCH § | HeT 81 FeT SeTohl SoTohY hcll & | elfehal Hg TIoTeh sIcilel & 7&TH Blcil
¢l I8 O 9Tosh & THA T el hfolT AT Fledl & fAd o1 &
SEYR forgr « # EreR T T 3T37... F7 T THe, o161 82 ek HSh 38
e 3R &R fEellell | 38eh 311G 1Y @ 3 T6T AT| Ig I8 HIolg Fel T S
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I e | 38 T 3iRA TSI FARRIHIUT hielT HTYUT Fel & HROT
qellHaTell o 38 Siehed # ST fean| agl 38 A1y & AR o | a8 gt
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3TEHTT ! GHST hd g
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T o €Us AT 358 SATET UG & | AT H ATRAT, 3R 91 &
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gretiehl gAY eTfAe faar 3iRd T &dl &I Ta¥9 Al 81 oifdhed &6 38 T
ST o &7 H Tglelel ¥ €1 HeAl T & 81 §H &l I Yol hld &, I TRl
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ABSTRACT

Various evaluation studies about self-employment schemes for the rural poor
shows that due to lack of necessary skills for undertaking particular enterprises it
is difficult for the BPL youth to take up any trade for self-employment. Even if
they are already engaged in some trade they need some hand holding in the form
of periodic doses of skill up-gradation training for making their initiative viable
and sustainable in an increasingly competitive environment. This, among other
factors, paved the way for the establishment of Banks-led Rural Self Employment
Training Institute (RSETI) in 2009, in various districts of our country, with active
cooperation from the state governments and lead banks, with a view to train
unemployed rural youth of Below Poverty Line to become successful
entrepreneurs. RSETIs are district level training institutes established and run by
respective Lead Banks with financial support from MoRD, which impart skill
development training to rural youth particularly from BPL families. The paper
covers the genesis, its replications from 1980s as RUDSETI-type institutions, as a
robust tool for endorsing rural entrepreneurship. It also includes an overview and
analysis of data regarding the functioning of RSETI from 2009 to 2019.

Key Words: Entrepreneurial Development Programmes (EDP), Rural Self
Employment Training Institute (RSETI), Rural Entrepreneurship.
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INTRODUCTION

Mahatma Gandhi has rightly quoted, ‘The real solution to the problems of
this country is production by its masses and not mass level production’.
Unemployment has been the biggest challenge faced by India since ages. Even
then, in the earlier Five Year Plans, the need for self-employment was not
recognized. Scarcity of physical capital and not less developed human resources,
in the form of entrepreneurs, was considered as the reason for unemployment.
Consequently, maximum emphasis was given to the development of physical
capital. In the late sixties, the need and significance of developing entrepreneurs
was recognized. Inspite of its fast development in various fields, India remains to
be slow in the development of its rural areas. One of the major reasons for rural
poverty is unemployment, which is rising at an alarming rate. Rural
unemployment and resulting rural poverty are among the core problems of Indian
economy, as a majority of the Indian population lives in villages. Government,
from time to time, launches various development programmes, especially
entrepreneurial schemes for rural areas.

Literature Review

Rural entrepreneurship is (Wortman, 1990), “the creation of a new
organization that introduces a new product, serves or creates a new product, or
utilizes a new technology in a rural environment”. A report published by
Collaborative Economics (2005) defines an entrepreneur as “an individual
engaged in the process of starting and growing one’s own business or idea”. To
ensure the growth of rural entrepreneurship, despite all the inadequacies, the
youth in rural areas should assess their strengths and build on them to make rural
areas places of opportunities (Patel et al. 2013). Kumar (2016) also identifies that
there is a need to promote self-employment for the unemployed rural youth,
particularly those below the poverty line, and periodic talent upgradation to keep
them well-informed of latest technologies. Once skilled appropriately, the youth
would take-off cost-effective micro-enterprises, enriching their own standards of
living and thereby adding to the overall national economy.
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Entrepreneurship Development Programmes

The Entrepreneurship Development Programmes (EDPs) identifies
persons with entrepreneurship abilities and trains them systematically to
strengthen their self-confidence, seize a business opportunity and initiate an
enterprise. At the heart of this programme is Mc Clelland’s ‘achievement need
theory’ stating that entrepreneurial behaviour in individuals is associated with a
high need to achieve. The basic approach of EDP is based on the theory that
entrepreneurs are not only born but can also be trained and developed. Some
individuals, irrespective of their socio-economic class, possess entrepreneurial
traits like; the need to achieve, positive self-concept and self-confidence, initiative
and independence, risk taking ability, leadership and creativity and problem
solving traits with optimism about the future. The EDP strategy believes that such
persons can be identified through psychological and behavioural tests, and can be
trained to become full-fledged entrepreneurs. The main function of the EDP
package is to strengthen the confidence of trainees in their own abilities to start a
new business, impart skills and knowledge about finances, technology and
managerial aspect of business; provide information and assistance for identifying
a project area for formulating and implementing the project and for securing the
required financial and technical assistance; and to help them in overcoming the
problems of operating a new enterprise. Thus EDP is a result oriented programme
in the sense that the budding entrepreneur is expected to set up a unit after the
training.

The structure of a typical EDP involves three stages, namely, pre-training,
training and follow-up. The pre-training phase is divided into two phases of
promotional activities and selection of trainees. Promotional activities primarily
aim at getting maximum cooperation from local support systems and maximum
response from potential entrepreneurs. These activities involve understanding the
local economy and society, establishing rapport with local population, leaders and
organizations and establishing credibility of the organizations undertaking EDP
training. After this phase, applications are invited from potential entrepreneurs,
and some are selected for training after a written test and personal interview. The
training consists of initial opportunity inputs (during which the trainees are
helped, through interactions and discussions in selecting product) as well as three
training modules, namely, achievement motivation, business opportunity guidance
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and technical training, and management inputs. The post training stage consists of
follow-up activity to help the trainees to set up their own units. During this phase,
specific attention is paid to the individual problems of the trainees and efforts are
made to resolve them. Follow-up is a crucial part of EDP as it aims at getting
higher start-up rates.

The potential of EDP for rural areas is emphasized in various studies and
the validity of rural EDPs for promoting rural entrepreneurs has been well
established. Careful implementation of EDPs in rural areas including backward
and tribal areas can yield highly positive results. There is a need to consider
certain specific characteristics of the rural economy and of the rural poor while
designing EDPs for rural areas. The government established RSETI in 2009 with
the objective to identify, orient and motivate rural youth to take up self
employment venture and to impart skill development training and assist the youth
to go for micro enterprise as an alternative career.

RSETI

Quoting M.K.Gandhi again, ‘The soul of India lives in its villages’. There
is dire need to strengthen the villages through generation of effective livelihood.
Due to lack of necessary skills for undertaking particular enterprises and not
having capacity to access the formal vocational training institutions as they are
short of basic entry qualifications, it is difficult for the rural BPL youth to take up
any trade for self employment. Those who are already engaged in some trade or
business also have a requisite of some hand holding in the form of periodic doses
of skill up-gradation training for making their initiative viable and sustainable in
an increasingly competitive environment. Linked to SGSY, an institute that gives
basic orientation programmes in entrepreneurship was developed in 2009.

Rural Self Employment Training Institute(RSETI) are district level
training institutes established and run by respective Lead Banks with financial
support from MoRD, which impart skill development training to rural youth
particularly from BPL families. Establishment of Banks-led RSET]Is in each of the
lead bank districts of our country, with active cooperation from the state
governments is an innovative and ambitious project of the Ministry of Rural
Development, Government of India, with a view to train unemployed rural youth
of Below Poverty Line to become successful entrepreneurs.
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Genesis of RSETI

In the year 1982, Sri Dharmasthala Manjunatheswara Educational Trust
(SDMET), Syndicate Bank and Canara Bank jointly took a unique initiative to
start Rural Development and Self Employment Training Institute (RUDSETIS)
under the visionary leadership by Dr. D. Veerendra Hegde to mitigate the problem
of unemployment amongst rural youths by imparting skill development training.
Encouraged by its successful value addition, MoRD viewed the RUDSETI as a
replicable model, and proposed the establishment of similar type of institutions,
thus decided to set up a RSETI in each district. RSETIs’ vision is the
transformation of youth into productive assets by short duration intervention. Its
mission is to channelize the youth power into wealth through entrepreneurship
and empower youth to share economic progress equitably. The philosophy of
RSETI is that the entrepreneurship development can take place by short duration
intervention, if appropriately premeditated. The EDPs do not start from "zero"
level, as the aspiring trainees would have gained some experience in their real
life and this serve as a launching pad for accelerated learning.

Key Position of Lead District Banks

For setting up of RSETIs, state government, in consultation with the banks
in SLBC, assign districts to the respective lead banks to set up RSETIs. There is
single bank’s sponsorship of the RSETI in a district to avoid any overlapping in
management. This helps in branding of the RSETIs in future. Land for setting up
the RSETIs is allotted to the concerned banks, free of cost, by the state
government. The construction of the training centre building for the RSETISs is
undertaken by the concerned bank. MoRD, Government of India provides one-
time grant assistance to the RSETIs, up to a maximum of Rs. 1.00 crore, for
meeting the expenditure on construction of building & furniture. This assistance is
provided if bank already has land and wish to start a RSETI there. Till the time a
suitable land is identified and the building is constructed, the RSETIs operate
from hired premises. It provide support towards cost of training for rural BPL
candidates to the sponsor banks depending on the duration. Additional recurring
expenditures for the RSETIs, like that of the teaching expenses, trainers’
remuneration, logistics, etc., are borne by the sponsoring banks or through other
sponsoring organisations like SIDBI or NABARD.
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RSETIs are headed by a director on deputation from sponsor bank with
rural banking exposures, who preferably has the flair for training with aptitude for
rural development activities. Supporting faculties and staff are hired either on
deputation from the sponsoring bank or on contract basis. The banks appoint fresh
rural development management graduates from organizations like NIRD and
IRMA, etc. to assist the director in operationalising the training programmes,
though the pay structure has not been found to be market-competitive. The
rationale behind assigning the RSETI movement to banks is that banks are already
into rural development and can professionally manage the institutes with
transparency in accounting procedures.

Types of EDPs undertaken by RSETI

There is common curriculum for all RSETIs with well structured course
modules. Interface/experience sharing with successful entrepreneurs and
extensive use of audio visual aids are also proposed. Confidence Building in the
participants is done through a psychological approach. The services provided
includes creating awareness on entrepreneurship, motivating youth to go for self-
employment, developing positive attitude in youths, training to acquire hard/soft
skill, linkage with Banks for financial help and handholding for establishment and
successful running of enterprise. The EDPs undertaken are short term courses,
which could be broadly classified as follows:

General EDPs — They comprise aspects like motivation, entrepreneurship,
business selection, marketing, management skills and launching formalities.

Agricultural EDPs - They comprise agriculture based EDPs like
agricultural and allied activities, horticulture, floriculture, aromatic and medicinal
plants, dairying, sericulture, poultry, animal husbandry, nursery management,
vermi composting etc.

Process EDPs - Process EDP modules comprise courses, which require
lower investments - radio and television repair; pump set repair and motor
winding, photography and videography, screen printing and lamination,
aluminum fabrication, domestic electrical appliances repairs, mobile repairs,
computer hardware, computer DTP etc.
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Product EDPs - They comprise courses like dress designing, multi products
manufacturing, woolen knitting, bag making, hand embroidery and fabric painting
etc.

Right candidates - Targets and Methods

RSET]Is offer 30-40 skill development programmes in a financial year in
various streams ranging from one to six weeks. It shall train a minimum of 750
candidates in a year. Minimum of 70% candidates should be from rural BPL
families. It is expected that at least 70% candidates are settled in self employment.
The sponsor Bank other Banks’ Branches, other financial institutions, Govt.
Departments and NGOs have close liaison with the RSETI in the district for
generating applications for different training programmes. The calendar of
training programme for the year shall be sent to all the concerned, well in
advance. Past trainees of RSETIs serve as carriers of message by way of ‘word of
mouth’. Proper media coverage is given through the announcement of training
calendar in the newspaper, radio & television. Entrepreneurship Awareness
Camps are also conducted as a mass motivation method of creating awareness
about the business opportunities.

The Performance

The performance of RSETIs functioning throughout India has been
evaluated yearly by the government. Table 1 show the highlighting factors which
brings to light the significance of the scheme. The various features like number of
programmes conducted, number of trainees, genderwise classification, the number
of trainees who are got self-employed/wage-employed are depicted in the table.
The significant elements are further detailed in graphs later in this paper.
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Table 1 - Year-wise Performance of RSETI (All India)

00-10 | 10-11 | 1112 | 12-13 | 13-14 | 14-15 | 15-16 | 16-17 | 17-18 | 18-19
pm';gn?rfnes 551 | 3743 | 7750 | 10828 | 12062 | 14156 | 15011 | 16246 | 16280 | 14623
Tl:l;ﬁg:,s 14352 | 105743| 222454 | 320637| 335904 392206 | 436385 445143| 423343| 403672
Male 6166 | 36650 | 66469 | 94052 | 124857| 165162 | 180205| 180535| 166015| 129445
Female | 8186 | 69093 | 155985 | 226585 211047| 227044 | 256180| 264608| 257328| 274227
BPL 9246 | 71438 | 151979 | 215499| 196286| 209345 | 232252| 236808| 224620 244267
Setled | 9434 | 79425 | 168748 | 243012| 242383| 273870 | 314428| 321991| 282764| 209190
emifg‘;e 4 | 7877 | 70861 | 148426 | 214455| 210602| 242773 | 286116| 291481| 263800| 194048
A"ail'ggnba”k 1011 | 19593 | 47011 | 63512 | 52938 | 66969 | 94499 | 99502 | 108039| 74580

Source: the office of RSETI

The Table 1 shows a steady increase in all the factors, undoubtedly
showing that the RSETI is playing an obvious role in providing EDPs to the rural
youth. The RSETIs’ unique training model consists of short-term skill
development classes for market-linked entrepreneurship development followed by
unceasing hand-holding sustenance with bank linkages. By promoting self-
employment for the rural youth, RSETIs discourage pressure-immigration to the
towns for alternative source of revenue. Figure 2 shows that most of the trainees
are settled, in all the years in the past decade. However, as Figure 2 portrays, not
all the settled trainees are entrepreneurs, a few are settled with wage employment
also. Nevertheless, the aim of promoting rural entrepreneurs is not compromised,
as a big majority has proved to have received enough skill and confidence to
move to self-employment itself, which could be comprehended from the area of
section-bars in Figure 2.
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Figure 1 — Number of trainees and settled
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Figure 2 — Number of trainees and settled
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RSETIs are also conducting women-tailored programmes so as to promote
women to come to the economic mainstream, and Figure 3 unambiguously points
out the success of the same. From 2010-11 onwards, the female trainees
outnumber the male counterparts. This is a sign of women-empowerment
achieved through RSETIs, which indicates that such government support
programmes are conducive to form and nurture women entrepreneurs.

Figure 3 -Genderwise and yearwise data of trainees

Genderwise and yearwise data of
trainees
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Source: analysis from compiled data in Table 1
Data Analyses — Findings and Discussions

Data Analyses was done using SPSS and thus checked whether any of the
variables like number of Programmes, number of Trainees, or number of Trainees
below poverty level would significantly predict the success of the programme,
namely, the number of trainees who settled well due to the program.

The number of programmes and the number of trainees (r=.997), the
number of trainees and the number of trainees who were below poverty level
(r=.977), as well as the number of programs and the number of trainees who were
below poverty level (r=.963) were highly correlated, as illustrated in Figure 3
below. Thus, it is sufficient to use any one of the three variables as a predictor for
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the outcomes. In order to be unbiased in our selection of the predictor, we will run
the backward elimination process to find the predictor/predictors that optimally
predicts the outcome variable.

Figure 3: The correlation between the predictor variables
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Source: analysis from compiled data in Table 1

The backward elimination regression strategy was employed using SPSS.
The most significant predictor for the number of trainees who were successfully
settled trainees was the number of trainees enrolled in the programme each year
(F(1,8)=116.9, p< .001). (Refer Table 2 for details). Interestingly, the number of
trainees enrolled in the programme is also an effective predictor of the variable,
the number of trainees who became self-employed after the training programme
(F(1,8)=147.8, p<.001). (Refer Table 3 for details). In addition, the number of
trainees was able to statistically significantly predict the number of wage-
employed trainees too (F(1,8)=12.4, p=.008). However, the number of
programmes was the statistically significant predictor for the number of trainees
who availed bank loans (F(1,8)=98.31, p<.001). The details are displayed in the
Tables 4, 5, and 6.
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Table 2: Coefficients® from the regression analyses for the number of

successfully settled trainees

e ot _S0eC1oro oo Sy
B SE Beta Bg\ljvneé Bgﬁﬁé of(;gr Partial Part Tolerance VIF
(Constant) 16342.36  23154.64 .71 507 -40315.00 72999.72
1 NoProgrammes  -46.29 32.24 -2.51 -1.44 201 -125.19 32.61 9 -51 -13  .003 389.68
NoTrainees 2.90 152 4.24 190 .106 -.83 6.63 97 .61 A7 .002 632.26
NoBPL -1.02 .80 -.79 -1.27 251 -2.97 .94 94 -46 -11  .020 48.80
(Constant) 5140.50  22324.75 23 824 -47649.14 57930.14
2 NoProgrammes  -16.28 22.87 -.88 -71 500 -70.35 37.80 9 -26 -07  .006 180.25
NoTrainees 1.26 .85 1.85 149 .180 - 74 3.27 .97 49 14 .006 180.25
3 (Constant) 9319.55  20863.89 45 667 -38792.66 57431.77
NoTrainees .66 .06 .97 10.81 .000 .52 .80 97 97 .97 1.000 1.00
a. Dependent Variable: number of trainees who are self-Employed
Table 3: Coefficients? from the regression analyses for the number of self-
employed
Unstan(;a.rdized Standa}r(_iized 95.0% Confidence Correlations Collir_1ea_1rity
Model Coefficients Coefficients ¢ Sig. - Interval foLrJ B = Statistics
B Std. Error Beta Bg\lj\':(; Bgfﬁé o?drgr Partial Part Tolerance VIF
(Constant) 12051.07 19726.93 .61 .564 -36218.99 60321.13
1 NoProgrammes  -29.79 27.47 -1.77 -1.08 .320 -97.00 37.43 97 -40  -.09 .003 389.68
NoTrainees 212 1.30 341 164 .153 -1.05 5.30 97 .56 14 .002 632.26
NoBPL -.80 .68 -.68 -1.17 285  -2.47 .87 94  -43  -10  .020 48.80
(Constant) 9614.060 19842.92 49 643 -37307.00 56535.12
2 NoTrainees 740 .25 1.19 298 .020 15 1.33 97 75 .25 .044 2257
NoBPL -.257 47 -.22 -55 600  -1.37 852 942 -203 -05  .044 22,571
3 (Constant) 4821.15  17020.13 28 784 -34427.34 44069.63
NoTrainees .61 .05 .97 12.16 .000 49 72 97 97 97 1.00 1.000
a. Dependent Variable: number of trainees who are self-Employed
Table 4: Coefficients? from the regression analyses for the number of wage-
employed- Trial 1
B Std. Error Beta Egnv:c; ggﬁsé ifc;gr Partial Part Tolerance VIF
(Constant) 4291.29  4644.27 .92 391 -7072.84 15655.41
1 NoProgrammes  -16.50 6.47 -8.72 -2.55 .043 -32.33 -.68 .75 -72  -44 .003 389.684
NoTrainees .78 31 11.07 254 044 .03 153 .78 72 44 002  632.264
NoBPL -.22 .16 -1.63 -1.35 226 -61 18 79  -48 -23 020 48.797
(Constant) 1903.49  4538.77 42 .688 -8828.99 12635.98
2 NoProgrammes  -10.11 4.65 -5.34 -2.17 066 -21.10 .89 75 -64 -39 006  180.249
NoTrainees 43 17 6.10 249 .042 .02 .84 .78 .69 .46 .006 180.249

a. Dependent Variable: number of trainees who are Wage-Employed
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Table 5: Coefficients? from the regression analyses for the number of wage-
employed- Trial 2

Unstandardized Std . Collinearity
0,
Coefficients Coefficients 95.0% Cl for B Correlations Statistics
Model t p Zero .
B SE Beta Lower Upper i Partia Part Toleranc VIE
Bound Bound e
order
1 (Constant) 4498.41 5301.32 .85 421 -7726.47 16723.28
NoTrainees .06 .02 .78 3.52 .008 .02 .09 .78 78 .78 1.00 1.00
a. Dependent Variable: number of trainees who are Wage-Employed
Table 6: Coefficients® from the regression analyses for the number of trainees
who availed bank loans.
Unstandardized Standardized . Collinearity
Model Coefficients Coefficients ¢ o 95.0% Cl for B Correlations Statistics
Lower Upper Zero- .
B SE Beta Bound Bound order Partial Part Tolerance  VIF
(Constant) -3082.30 8751.86 -35 737 -24497.34 18332.73
1 NoProgrammes  20.41 12.19 3.29 1.67 .145 -9.42 50.23 .96 56 .17 .003 389.68
NoTrainees -.63 .58 -2.73 -1.09 .317 -2.04 .78 .95 -41 -11 .002 632.26
NoBPL .18 .30 41 59 577 -.56 .92 91 .23 .06 .020 48.80
(Constant) -1117.69 7705.14 -15 .889 -19337.45 17102.08
2 NoProgrammes  15.14 7.89 244 1.92 .097 -3.52 33.80 .96 .59 .18 .006 180.25
NoTrainees -.34 .29 -1.49 -1.17 .282 -1.03 .35 .95 -40  -11 .006 180.25
3 (Constant) -4062.92  7442.20 -55 .600 -21224.65 13098.82
NoProgrammes 5.96 .60 .96 9.92 .000 4.573 7.345 .96 96 .96 1.000 1.00

a. Dependent Variable: Number of beneficiaries who availed Bank Loan

CONCLUSION

The principal reason behind the success of RUDSETI model was the
unflinching commitment of the sponsors to the cause of entrepreneurial
development and the same shall continue in the RSETIs also. To reap a blessed
harvest from the untapped human resource of rural India requires innovative and
creative ideas like RSETI to be implemented. The findings will help the
stakeholders to know various positive aspects and the need of scaffolding the rural
entrepreneurship. The most important thing to do is to enrol more number of right
candidates among the BPL youth to be trained into RSETI. A mass motivation-
drive at grass-root level is essential. It is sure that the motivation from the positive
results from such government initiatives will pave way for further increment in
rural entrepreneurship, which in turn will lead towards contribution to national
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income and higher human capital utilisation. It will be supportive for the
numerous agencies to frame suitable plans and right policies to boost the rural
entrepreneurship in India which may help to make the Indian rural economy as a
critical force in worldwide scenario. Further study could be done, in-depth at the
state-wise level, as the picture may vary from the whole country data, thus
pointing out the specific needs and success stories.
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ABSTRACT

The financial situation of cooperative banks in India cannot be claimed to
be sound at present. Many banks have become insolvent and others are on the
verge of mergers or acquisitions. However, cooperative banks have made a
commendable progress in extending its geographical spread and functional
reach, still there is a huge decline in productivity, efficiency, erosion of
profitability, unrealisable debts and increase in unviable branches in spite of
Government help. Today, the cooperative credit institutions are facing a tough
challenge to deliver on high expectations in a fiercely competitive credit
environment. This Study is based on the Profitability of Alappuzha District Co-
operative Bank Ltd. in this regard. It has used different ratios to analyse the
Profitability position of the Bank. The study is based on both Primary and
secondary data. The secondary data collected from the Annual Reports for a
period of 10 years from 2003-04 to 2012-13 have been analysed with the help of
Accounting ratios and Averages. By analysing the Profitability, it reveals the
unsatisfactory position of the banking business.

Keywords: Profitability, Deposits, Borrowings, Spread, Return on Assets, Return
on Equity.

INTRODUCTION

Profitability reveals the bank’s ability to earn a satisfactory profit and
return on investment. The ratios are an indicator of good financial health and how
effectively the bank managing its assets. Analysis of profits is used by the
managers of the bank who employ ratios to help analyse, control, and thus
improve the firm’s operations; the credit analysts, such as bank loan officers or
credit managers, who analyze ratios to help ascertain a bank's ability to pay its
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debts; and shareholders, who are interested to know the bank's efficiency and
growth prospects.

Review of Literature

. Shachi Pareek (2012) has analysed the Profitability performance as a technique
through which the overall efficiency of a financial institution can be analyzed. It
is concerned with the income and expenditure analysis. It is carried out using two
sets of ratios viz, Spread and Burden Ratios. Analysis of these two categories of
ratio reveals the ability of banks to make profits. The Urban Co-operative Banks
(UCBs) occupy a significant place in the Indian Co-operative Banking structure.
But these banks are not able to increase their size due to lack of public
confidence.

Feroze P.S. (2012) in his study employs Data Envelopment Analysis (DEA) to
measure the efficiency of District Co-operative Banks in Kerala during 2005-
2009. The empirical results of the study reveal that the level of efficiency in
DCBs is 74 per cent and the magnitude of inefficiency is 26 per cent. 6 DCBs
obtain efficiency score equal to 1 and formed the efficiency frontier. The sources
of inefficiency in DCBs stem from both managerial inefficiency and inappropriate
size. The study suggests potential improvements in the efficiency of inefficient
DCB:s in terms of potential reduction in inputs and potential addition to outputs.

. Seema Sant; P.T Chaudhari (2012) in their study of The Profitability Of Urban
Cooperative banks evaluates the performance of Urban Cooperative banks for the
period 2004-2009.Financial ratios are employed to measure the profitability,
liquidity and credit quality performance of Ten Urban Cooperative banks from
Jalgaon and Greater Mumbai The study found that overall bank performance
increased considerably in the years of the analysis. A significant change in trend
is noticed at the onset of the global financial crisis in 2007, reaching its peak
during 2008-2009. This resulted in falling profitability, less liquidity and
deteriorating credit quality in the Indian Banking sector.
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Research Gap

By evaluating the review of earlier studies it points that a lot of studies
about the District Cooperative Banks in India and Kerala has been done. The
studies were based on the dimensions of Profitability, performance appraisal and
cost effectiveness and credit plus approach. Hence, the study aims to analyse the
solvency, profitability and operational efficiency of DCB and also the recovery of
loans and advances. To examine these objectives the researcher focused on
Alappuzha District Cooperative Bank Ltd. because by analyzing the annual
reports of ADCB Ltd. the profit position of the bank has found to be fluctuating
with an increase in overdues and NPA. There the researcher found a gap to
analyse the Profitability position of ADCB Ltd. for a period of 10 years from
2003-04 to 2012-13 with the help of Accounting ratios.

Statement of the Problem

The Alappuzha District Cooperative Bank Ltd. (ADCB Ltd.) was
registered on 1st September 1958, with its head office at Allappuzha under Thiru-
Kochi Co-operative Societies Act 1952. The ADCB Ltd. is at the middle level of
the three tier co-operative credit structure in Alappuzha District. At the time
Individuals and societies were the members of the bank but that time due to the
amendment in rules and regulations, individuals restricted from membership of
the bank. At present, State government and co-operative societies are the
shareholders of the bank. The review of literature also revealed that most of the
banks in the Cooperative sector failed due to the increase in the overdues and Non
performing Assets of the bank. In the case of Alappuzha District Cooperative
bank Ltd. also the profit of the bank fluctuates year after year and the overdues
and Non Performing Assets also increase. An overview of financial data of
ADCB Ltd. during the period from 2003-04 to 2012-13, revealed that during this
ten year period, six years the Bank was working on loss. It may be due to increase
in cost of operation and increase in Non Performing Assets of the bank. In this
situation it is felt necessary to conduct a study on the Profitability position of
ADCB Ltd.

93



Aquinas Journal of Multidisciplinary Research

Objectives of the Study

The present study on financial performance of Alappuzha District Cooperative
Bank Ltd. is undertaken with the following specific objectives.

1. To analyse the profitability position of the ADCB Ltd.
2. To suggest suitable measures for the performance of ADCB Ltd.

Methodology
Both Primary and Secondary data were collected and used for the study.
Secondary Data

Secondary Data required for the study were collected from the Published Annual
reports of Alappuzha District Cooperative Bank Ltd. during the financial year
ending 2003-04 to 2012-13.

Primary Data

Based on the analysis of secondary data personal interview was conducted with
the Chief Accountant and Superintendents in Loans, Recovery and Planning
sections in the ADCB Ltd. to get clarifications to arrive at meaningful inferences.

Period of the Study

In this study ten years financial data of ADCB Ltd., during the period from 2003-
04 to 2012-13, were collected and used.

Tools for Analysis

The Secondary data collected were analysed with the help of Accounting ratios
and Averages.

Analysis of Profitability

Profitability reflects the final result of banking operations. Profit earning is
considered essential for the survival of the business. In the words of Lord Keynes,
“Profit is the engine that drives the business enterprise”. Banks need profit not
only for its existence but also for expansion and diversification. Being a ratio,
Profitability is a meaningful measure and can be used as an effective standard to

94



Aquinas Journal of Multidisciplinary Research

analyses the overall efficiency of an organization. Profitability ratio analysis is
widely used by managers, creditors and investors, and its operations. To assess
the profitability position of the bank five ratios have been computed for ten years
period ranging from 2003-04 to 2012-13.

1. Ratio of Profit to Total income

Profit denotes the Net profit shown on the debit side of profit & loss account
year after year and the Total income is the income received by the bank in the
form of Interest on Loans & Advances, Interest on Investments, Brokerage,
Commission & Exchange and other receipts. So the Total Income includes the
amount shown on the credit side of Profit & loss account after deducting the
losses if any.

Profit

Ratio of Profit to Total income= — """ x
Total Income

Table 1
Ratio of Profit to Total Income
(2003-04 to 2012-13)
(Rs. in Lakhs)

Year Profit/Loss Total Income Ratio(%)
2003-04 19.24 5626.11 0.34
2004-05 -585.31 4618.40 -12.67
2005-06 110.24 7459.01 1.48
2006-07 352.71 5663.26 6.23
2007-08 -575.44 6474.52 -8.89
2008-09 -54.76 7810.00 -0.70
2009-10 -480.71 9833.15 -4.89
2010-11 -1861.54 11313.91 -16.45
2011-12 750.08 14966.57 5.01
2012-13 -261.65 16640.08 -1.57

Average Ratio -3.71

Source: Compiled from Annual Reports of ADCB Ltd.

Table 1 reveals the ratio of Profit to Total Income. In the year 2003-04 the
bank shows a profit of Rs. 19.24 lakhs but in the year 2012-13 it became a loss of
Rs. 261.65 lakhs.The Total income of the bank increased from Rs. 5,626.11 lakhs
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in 2003-04 to Rs. 16,640.08 lakhs in 2012-13. The ratio in 2003-04 is 0.34% and
in the year 2012-13 it is -1.57%. The overall performance of the ratio shows a
fluctuating trend. The average ratio for the ten years is -3.71%. By analysing the
performance of the bank in the year 2011-12 it shows an increasing trend compare
to other years. This is because the NPA arrear collection was in an increasing
position in that year but due to several internal issues that is termination of
managing committee and the rule of arbitrator which further decrease the
profitability of the bank.

2. Ratio of Profit to Total Deposits and Borrowings

Profit is considered as a percentage of Total Deposits. People deposit
their amount only if they receive a safe return. Deposits include savings
deposit, Current Deposit & Fixed Deposit and Borrowings means the
borrowings of the bank from RBI, from State Cooperative Bank and
Subsidiaries and from State Government.

Ratio of Profit to Total Deposits and Borrowings

Profit

= . —— x100
Total Deposits & Borrowings

Table 2
Ratio of Profit to Total Deposits and Borrowings
(2003-04 to 2012-13)

Year Profit/Loss | Deposits Borrowings Total F\E?/'([)I)O
1 2 3 2+3

2003-04 19.24 35475.44 1793.01 37268.5 0.05
2004-05 -585.31 37882.25 3801.13 41683.4 -1.40
2005-06 110.24 45137.11 5117.17 50254.3 0.22
2006-07 352.71 51709.46 8162.13 59871.6 0.59
2007-08 -575.44 65027.82 7022.01 72049.8 -0.80
2008-09 -54.76 83371.55 7881.85 912534 -0.06
2009-10 -480.71 114946.90 1088.04 116035 -0.41
2010-11 | -1861.54 121337.71 10241.14 131579 -1.41
2011-12 750.08 135817.67 13513.52 149331 0.50
2012-13 -261.65 152709.67 20126.51 172836 -0.15
Average Ratio | -0.29

Source: Compiled from Annual Reports of ADCB Ltd.
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Table 2 Ratio of Profit to Total Deposits and Borrowings depicts that the
profit position of the bank is in a fluctuating trend. In the year 2003-04 the bank
had Rs. 19.24 lakhs profit which became a loss of Rs. 261.65 lakh in the year
2012-13. But the Deposits and Borrowings of the bank shows an increasing trend.
The deposits increased from Rs. 35,475.44 lakhs in 2003-04 to Rs. 1, 52,709.67
lakhs in 2012-13. The Borrowings also increased from Rs. 1,793.01 lakhs in
2003-04 to Rs. 20126.51 lakhs in 2012-13. The ratio of Profit to Deposits and
Borrowings also showed a fluctuating trend. The ratio in the year 2003-04 was
0.05% which decreased to -0.15% in 2012-13. The average ratio for the period is -
0.29%. The analysis reveals that the bank utilized its Deposits for the issue of
Loans but the recovery measures should be efficiently implemented otherwise it
would affect the profit position of the bank due to the creation of provisions for
non performing assets.

3. Ratio of Profit to Spread

Profit is the Net profit for the year whereas Spread is the difference between
the interest earned which is an income of the bank to interest paid which is an
expense. While calculating Spread the non interest items are not included.

Profit

Ratio of Profit to Spread = x100
Sprea
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Table 3
Ratio of Profit to Spread
(2003-04 to 2012-13)

(Rs. in Lakhs)

Year Profit/Loss Ilé];?rrlifjt In;:ggst Spread (IE - IP) | Ratio (%)
2003-04 19.24 4,010.93 2,750.52 1,260.41 1.53
2004-05 -585.31 4,037.49 2,510.22 1,527.27 -38.32
2005-06 110.24 4,237.73 2,806.60 1,431.13 7.70
2006-07 352.71 4,251.37 3,102.94 1,148.43 30.71
2007-08 -575.44 5,458.90 4,257.56 1,201.34 -47.90
2008-09 -54.76 6,660.57 5,693.62 966.95 -5.66
2009-10 -480.71 9,262.63 7,254.48 2,008.15 -23.94
2010-11 | -1861.54 10,966.03 9,188.31 1,777.72 -104.72
2011-12 750.08 13,717.13 11,194.07 2,523.06 29.73
2012-13 -261.65 15,933.76 13,296.75 2,637.01 -9.92

Average Ratio -16.08

Source: Compiled from Annual Reports of ADCB Ltd.

Table 3 Ratio of Profit to Spread points that the Interest earned increased from
Rs. 4010.93 lakhs in 2003-04 to Rs. 15,933.76 lakhs in 2012-13.The Interest paid
increased from Rs. 2,750.52 lakhs in 2003-04 to Rs. 13,296.75 lakhs in 2012-13.
So the difference between Interest earned and Interest paid that is Spread shows a
fluctuating trend but it is positive. That is the Bank has enough income to make its
payments. But then also the bank is not in a profitable position because the loan
given by the bank to kudumbasree for the construction of houses that is upto Rs. 2
Crores which collected at a concessional rate that is notice charges and 3% of
original rate were deducted from the rate of loans to be collected, as per the norms
of the state government, made the bank in a loss position.

4. Ratio of Return on Assets

Assets are the items shown on the Asset side of the Balance sheet
excluding the accumulated losses if any. The items include Cash, Investments,
Investments out of Principal Subsidiary State Partnership Fund which is the share
of Central Cooperative Banks and Primary Agricultural Societies, Loans and
Advances, Interest Receivable, Bills Receivable, Premises, Furniture & Fixtures
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and Other Assets less Accumulated losses if any. Profit means the Net profit
shown on the Debit side of Income Statement.

Profit
Assets

Ratio of Return on Assets =

Table 4
Ratio of Return on Assets
(2003-04 to 2012-13)
(Rs. in lakhs)

Year Profit Total Assets Ratio(%)
2003-04 19.24 43336.28 0.04
2004-05 -585.31 49063.03 -1.19
2005-06 110.24 57147.12 0.19
2006-07 352.71 67304.44 0.52
2007-08 -575.44 78572.51 -0.73
2008-09 -54.76 97780.97 -0.06
2009-10 -480.71 121914.65 -0.39
2010-11 -1861.5 136973.61 -1.36
2011-12 750.08 155215.01 0.48
2012-13 -261.65 179680.45 -0.15

Average Ratio -0.26

Source: Compiled from Annual Reports of ADCB Ltd.

Table 4 Ratio of Return on Assets depicts that the Total Assets increased
from Rs. 43,336.28 lakhs in 2003-04 to Rs. 1, 79,680.45 lakhs in 2012-13. The
Total Assets show an increasing trend throughout the period. The Profit position
of the bank shows a fluctuating trend. More years of the bank are in Loss. The
ratio decreases from 0.04% in 2003-04 to -0.15% in 2012-13. The average ratio
for the period is -0.26%. This position of the bank is due to the issue of loans at
concessional rate but the state government denied from the reimbursement of such
loans.

5. Ratio of Return on Equity

Equity means the Networth of the Bank. The Networth includes
Sharecapital , Reserves and Surplus excluding Accumulated Losses if any. The
formula used to calculate the Networth of the bank is
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Profit

Networth

Networth = ( Sharecapital + Reserves& Surplus ) * Accumulated Profit / Loss

Table 5

Ratio of Return on Networth
(2003-04 to 2012-13)

(Rs. in Lakhs)

. . Reserves | Accumulated .
Year | Profit/Loss | Sharecapital & surplus | Profit/Loss Networth Ratio(%)
1 2 3 (1+2 £ 3)
2003-04 19.24 612.29 2430.94 32.34 3075.57 0.63
2004-05 | -585.31 643.48 2086.51 11.14 2741.13 -21.35
2005-06 | 110.24 711.1 2192.05 -475.06 2428.09 4.54
2006-07 | 352.71 729.52 2310.52 -122.35 2917.69 12.09
2007-08 | -575.44 723.28 2685.48 -697.79 2710.97 -21.23
2008-09 | -54.76 761.05 2858.15 -752.56 2866.64 -1.91
2009-10 | -480.71 750.76 3312.94 -1233.27 2830.43 -16.98
2010-11 | -1861.54 806.98 3770.08 -3094.82 1482.24 -125.59
2011-12 | 750.08 1608.39 3576.74 -2344.73 2840.4 26.41
2012-13 | -261.65 1631.17 4318.18 -2606.38 3342.97 -7.83
AverageRatio  -15.12

Source: Compiled from Annual Reports of ADCB Ltd.

Table 5 points that the Net worth of the bank in the year 2003-04 is Rs.
3,075.57 lakhs but in the year 2012-13 it increase to Rs. 3,342.97 lakhs.But the
overall performance of the bank shows a decrease till the year 2010-11 that is Rs.
1,482.24 lakhs but then it increase. The Share capital increase from Rs 612.29
lakhs in 2003-04 to Rs 1,631.17 lakhs in 2012-13.The Reserves & Surplus also
shows an increasing trend from Rs. 2,430.94 lakhs in 2003-04 to Rs. 4,318 lakhs
in 2012-13.The average ratio for the period is -15.12%. For each loans issued to
the societies an amount equal to 2% of loans should be taken in the form of shares
by the societies, which increase the amount of share capital. Due to increase in
Establishment cost that is the computerization of the bank, building construction
and increase in the salary scale of the employees which affect decrease in the
profit of the concern.
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Findings of the study

The ratio of Profit to Total Income shows a fluctuating trend. The average
ratio for the ten years is -3.71%. By analysing the performance of the bank in
the year 2011-12, shows an increasing trend compared to other years. This is
because the NPA arrear collection was in an increasing position in that year,
but due to several internal issues that is termination of managing committee
and the rule of Arbitrator which due to further decrease in the profitability of
the bank.

The ratio of Profit to Deposits and Borrowings also shows a fluctuating trend.
The average ratio for the period is -0.29%. The analysis reveals that the bank
utilised its Deposits for the issue of Loans but the recovery measures were not
efficiently implemented, and it affects the profit position of the bank. It
increases nonperforming assets and forced the bank to provide additional
provisions.

Ratio of Profit to Spread points the Bank have adequate income to cover its
payments. But the bank is not in a profitable position because the loan of Rs. 2
Crores was given to kudumbasree for the construction of houses were
collected in a concessional interest rate as per the instructions of the state
government. The 3% concession from the actual interest rate and concession
in short collection notice charges and delay of repayment left the bank in loss
position.

Ratio of return on assets depicts that the position of the bank in fluctuation.
The average ratio for the period is -0.26%. This position of the bank is due to
the issue of loans at concessional interest rate but the state government denied
the reimbursement of such loans.

The Average Ratio of Return on Net worth for the period is -15.12%. For each
loan issued to the member societies were made an increase of 2% share capital
on behalf of the respected member society. But due to increase in
Establishment cost and administrative cost were affect the profit position of
the Bank was affected.
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CONCLUSION

Alappuzha District Cooperative Bank Ltd. is a bank which is situated at
the coastal region. The bank functions for the upliftment of the member
societies and individuals. This determination made the bank to issue different
kinds of loans. But delay in the repayment or non recovery of loans place the
bank in diminution. The bank should not decide to pursue the debt of member
societies and individuals. The retrieval measures adopted by the bank should
force the individuals and member societies to pay back the loans. This will
help the bank to be in a profitable state.
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ABSTRACT

The Kerala Govt.’s long pending dream of setting up its bank, by merging District
Co-operative bank is all set to become a reality with RBI giving a final node for
the move. Co-operative bank merges with KSCB for forming the so called Kerala
Bank. Through the scheme of amalgamation Kerala bank will be able to provide
all the services which are offered by nationalized banks and it will also become
the second largest bank in Kerala after SBI. In this study we focus on the attitude
of employees in co-operative banks towards the forthcoming Kerala bank. One of
the biggest challenges for the upcoming entity will be in relation to human
resource issues. The problem of integrating the staff is likely to become
cumbersome. There are bound to be questions over job security, transfers, and
promotions of employees. The study recommend that due diligence should be
adopted to improve the confidence level of employees and wipe out the fear and
discomfort of anxiety about the upcoming venture.

Keywords: Kerala Bank, District Co-operative Banks, Kerala State Co-operative
bank, Employees.

INTRODUCTION

The Kerala Bank is all set to become a reality. The Reserve Bank of India
has given the final node to the Kerala Government to set up a bank of its own by
merging the district cooperative banks to the state cooperative bank. The move
has the potential to transform the banking sector of the state. The Kerala bank will
be the largest banking network in the State, the formation of which was one of the
promises in the election manifesto of the Left Democratic Front (LDF).
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The District Cooperative Banks of all the districts in the state, barring the
Malappurram District Cooperative Bank had approved the Governments
amalgamation scheme. Kerala Bank is the state’s only own bank since the State
Bank of Travancore cease to exist. The advantage in the initial phase for Kerala
Bank, is that an amalgamation of the District Cooperative Banks, the investment
base will be transferred into new bank intact. Kerala has one of the most
established and strong networks when it comes to cooperative banking systems
the country.

In the beginning itself, there will be a wide network under Kerala bank as
it would be functioning along with the Primary Cooperative Societies. The
Cooperative sector in the state has gained a lot of trust and support of the people
over the years. People are convinced that there is no risk in investing in Kerala
Bank- the deposits of the cooperative banks would come to the Kerala bank.
There is a trust based for the cooperative movement as a whole and its strong
client base would also work in favor of the Kerala Bank. Once it has become a
single bank the economies of scale will work to bank’s advantage. Multiple
banking operations will be done away with. There will be a common
management, single software and only one contact to deal with various agencies.
Further, issuance of credit or debit cards will become easier and so will the
arrangements with other banks. With a single bank dealing with the customers
will also become much easier.

STATEMENT OF THE PROBLEM

Banks are the most important service sector in the economy advancement
in technology has resulted in innovation of alternative banking channels. An
employee is an important factor in each and every bank. Their physical and
mental efforts are used in the day to day working of banks. The study seeks to
know the attitude of employees towards the formation of Kerala bank.

SCOPE OF THE STUDY

The study on attitude of employees towards the merger of DCB’s with
KSCB to Kerala Bank is limited to Ernakulam district only. The study aims to
bring out various opportunities and challenges going to be faced by the employees
during formation of Kerala Bank. The study also reveals whether the employees
are happy with its formation.
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OBJECTIVES OF THE STUDY

e Attitude of employees towards the formation of so called Kerala Bank
e Opportunities and challenges to be faced by employees during the
formation stage

RESEARCH METHODOLOGY

To perform the present research work the study has concentrated on both
primary and secondary data.

Sampling technique

For collecting primary data from the employees of cooperative banks in
Ernakulum District, purposive sampling and snowball sampling methods are
adopted.

Sample size
Sample size is 30
Data collection

The primary data of the research was collected through a structured
questionnaire. Various sources like data published by the cooperative banks,
information collected from print media like newspapers and journals, information
available in the internet etc are collected.

LIMITATION

e The area of the study is limited to the geographical limits of Ernakulam
district.

e The findings may differ with higher sample size.
e The employees attitude and opinion may change so that the future
relevance of study cannot be assured.

¢ Reliability of the study depends greatly on the information provided by
the respondents. The personal bias of the respondent is another limit
factor.
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ANALYSIS AND INTERPREATION

Table 1: Analysis of Demo-graphic Factor

Demo graphic Variable No. of Percentage

Factors respondents

Gender Male 14 b

Female 16 53

20-30 14 46

Age 31-40 11 37

41-50 3 10

Above 50 2 I

Below 5 18 60

No. of years 5-10 7 24

Service 10-20 4 13

Above 20 1 3

Source: primary data

The above table shows that out of 30 respondents 14 are male and rests are
female. Most of the respondents belong to the age group of 20 to 30 .majority of
the employees comes under the below 5 year service in co operative sector.

Table no 2: Awareness about Kerala Bank

Level of Awareness No. of Respondents Percentages
Fully Aware 8 27
Moderately 15 50
Not much 7 23

Source: primary data
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Are you aware about the concept- 'Kerala Bank'

30 responses

® Fully aware
@® Moderately
® Not much
@ Not awiee

Figure no: 1

Majority of the respondents are moderately aware about the concept of Kerala
bank i.e. 50%. 27% are fully aware and 23% are not much aware.

Table no: 3 Attitude towards formation of Kerala Bank

Attitude No. of Respondents Percentages
Yes 27 90
No 3 10

Source: primary data

Are you happy with the formation of so called Kerala Bank?
30 responses
® ves
® No
Figure no: 2

90% of the respondents are happy with the formation of Kerala bank.
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Table no: 4 Analysis of VVarious opportunities expected

Opportunities No. of Respondents Percentage
Professionalized
. . 11 37
working environment
Better pay and
benefits d 30
Job security and
6 13
advancement
Better management
4 20
and culture

Source: primary data

What all opportunities you expect from the forthcoming formation?

30 regponses

@ Professionalized working environment
@ Better pay and benefits
Job security and advancemen

@ Batter manapement and culture

Figure no: 3

37% of the respondents consider professionalized working environment is
the opportunity available for them with regards to Kerala bank. 30% considers
better pay and benefits. 20% considers better management and culture and only
13% have an opinion of job security and advancement.
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Table no: 5 Analysis of additional support

Additional Support No. of Respondents Percentage
Skill development programme 11 37
Technological advancement sessions 9 30
Culture of continuous learning 7 23
Higher compensation 3 10

Source: primary data

What additional support you need to become proficient?

30 responses
@ Skill Devefopmant programmes
@ Tzchnologicat advancement sessions
® Culture of continuous leaming
@ Higher compensation
® COthers

Figure no: 4

37% of respondents said that they need skill development programs to become
proficient, 30% need technological advancement sessions.
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Table no: 6 Analysis of Major challenges

Challenges No. of Respondents Percentage
Increase in workload 17 37
Difficulty in adapting 11 57

new work environment

Transfer 2 6
Source: primary data

In your opinion what will be the major challenges going to be faced?

30 responses
@ Increase in work load
@ Difficulty in adapting 1o new work

environment
® Transfers
@ others
Figure no: 5

Most of the respondents said that difficulty in adapting new work
environment is considers the major challenge they are going to face i.e.57%. 37%
considers increase in workload is the major challenge, only 7% considers transfer
as a major challenge.

FINDINGS

e Only 27% are fully aware of the concept of Kerala bank, 50% are
moderately aware and 23% are not much aware.
e 90% of the respondents are happy with the formation of bank.
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e 37% of respondents consider professionalized working environment is the
opportunity available for them after the formation of Kerala bank. 30%
considers better pay and benefit.

e Majority of the respondents have an opinion that they have the skill to be
proficient at the new bank.

e For becoming proficient, 37% of respondents said that they need skill
development program to become proficient at work, 30% need
technological advancements.

e Most of the respondents said that difficulty in adapting to new work
environment is the major challenge they are going to be faced i.e. 57%

SUGGESTIONS

e Proper awareness programs should be conducted among the employees.

o Skill development programs and technological sessions included should be
in their work schedule to enhance their knowledge and skills.

e Make the employees comfortable in the new work environment.

CONCLUSION

With the formation of Kerala bank, it will become the largest banking
network in the state. Experts claimed that objective of the formation of Kerala
bank was to strengthen the co-operative sector. Our study reveals that majority of
the respondents are happy with the formation of Kerala bank by merging District
Co-operative banks with Kerala state Co-operative bank. They feel that the so
called amalgamation will enable a more professionalized working environment
and strengthen their skills and abilities. In their opinion the major problem to be
faced is to adapt to the new environment. If the government can overcome these
challenges effectively, Kerala bank may become one of the most promising
venture which cater to the needs of the public as well as strengthen its own
workforce.
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ABSTRACT

Banking sector has a leading role in the economy. So it gives financial support to
other sectors in the economy. In the current era, banking sector has more
importance than other sectors. And in this sector, one of the leading public sector
banks is State Bank of India. The study has been undertaken to evaluate the
customer satisfaction of service quality provided by SBI in Ernakulam city.
During this period, it is found that customers are moderately satisfied with
banking services. Now a day, banking sector is facing intense competition.
Therefore in order to gain better position, SBI has to improve the satisfaction
level of customers. The study was able to understand the various functions and
services provided by SBI. And it is revealed that almost all customers are aware
about online and offline services. The study helps in solving the problems faced by
the customers. The findings of the study suggest that banks have to understand
their own strength, weakness, opportunities and threats.

Keywords: Customer Satisfaction, Online And Of Line Services

As an increasing number of Indian Bank look at the innovative ways, such
as online banking, to make a customer’s banking experience more convenient,
efficient and effective, it becomes even more important to ascertain the
customers’ perception of the overall service quality and their satisfaction with the
current on line banking. There are tremendous changes occurring in the field of
banking mainly State Bank of India which has played a pivotal role in
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establishing the organised banking services sector across India. SBI has thus
played a key role in the economic development of India. They provide a wide
variety of online and offline services like internet banking, ATM services,
portfolio management, State Bank electronic payment system, electronic fund
transfer, smart gold, mobile banking, small business credit card, SBI festival loan,
SBI car loan, SBI education loan, SBI housing loan, domestic business, E-
Banking, lending, service for domestic customer, etc. The research problem can
be broadly stated as:

Old method of banking transactions are time consuming and subject to
time limit. This system of transaction is not suitable for the modern times. So
there are tremendous changes occurring in the field of banking. The customers
have become dynamic and their perceptions too are dynamic. Due to the financial
inclusion, technological advancement in the market, there is a need to re-
categorize the various factors of service quality and to study the impact of new
categories on the customer satisfaction. Service quality plays a vital role of
banking sector. The bank has differed one bank with another bank with quality of
good service. Specifically the study highlights the importance of service quality of
SBI

OBJECTIVES OF THE STUDY

e To study the services and functions provided by SBI.

e To analyse the socio-economic status of the customer and their level of
awareness.

e To study about the satisfaction level of customer towards the online and
offline services of SBI.

e To understand the problems faced by customers.

RESEARCH METHODOLGY

The study is mainly based on primary data and secondary data. The primary data
is collected using structured questionnaires which include both profile of the
customers and their perception. The secondary data collected required for the
study will be collected from journals, reports on trends, newspapers, magazines,
government publications, books and internet. Different scales will be used for
data analysis. So the collected data is analysed using simple statistical tools like
tables, graphs, percentages. Chi-square test is also used.
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ANALYSIS AND INTERPRETATION OF DATA

TABLE 4.1
PERCEPTION TOWARDS SBI
Perception Number of respondents Percentage

Personalised service 5 10
Wide branch network 19 38
Customer service 10 20
Computerised banking 8 16
Core banking 8 16
Total 50 100

Source: survey data

FIGURE: 4.1
19
10
8 8

Personalised Wide branch
service network service banking

Customer Computerised Core banking

SOURCE: PRIMARY DATA

From the data given above, it is found that majority of respondents that is,
38% of them choose SBI as the wide branch of network as it enhances the
banking quality of customers and speedy processing of the banking transactions.
Secondly, 20% of them prefer customer service because the bank provides better
services to customers for attracting them. Only few of them prefer personalised

services.
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TABLE 4.2
MOST VALUABLE ATTRIBUTE OF THE BANK
Attribute Number of respondents Percentage
Quality of service 10 20
Technology used 13 26
Trust 7 14
Location 15 30
Type of bank 5 10
Total 50 100

Source: survey data

FIGURE: 4.2
15
13
10
7
Quality of  Technology Trust Location  Type of bank
service used

INTERPRETATION

The above table and figure reveal that 30% of respondents consider
location as their most valuable attribute of the bank. 26% consider technology
used. As far as, 20% concerned quality of service as the most valuable attribute.
14% and 10% of respondents value trust and type of bank respectively.
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TABLE 4.3
REASONS FOR CHOOSING THE BANK
Reasons Number of respondents Percentage
Family tradition 6 12
Incentive schemes 0 0
Nearness to 18 36
office/residence
Just by chance 16 32
Others 10 20
Total 50 100
Source: survey data
FIGURE: 4.3
18
16
10
6
Family tradition Incentive Nearnessto  Just by chance Others
schemes office/residence

INTERPRETATION

From the above table, it is found that 12% of respondents perceive family
tradition as the reason for choosing the bank. 32% of respondents choose the bank
just by chance and for 36% of the respondents, the main reason for choosing the
bank is nearness to office/ residence. The remaining 20% consider reasons other
than the above for choosing the bank.
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TABLE 4.4
CURRENTLY USING FACILITY
Facility Number of respondents Percentage
Loan 6 12
Cash credit 7 14
Overdraft 4 8
Bills 11 22
Others 22 44
Total 50 100

Source: survey data

FIGURE:4.4
22
11
6 7
J I :
Loan Cash credit Overdraft Bills Others

INTERPRETATION

From the above diagram, 12% and 14% of respondents currently enjoy
loan and cash credit respectively with this bank while 8% and 22% of respondents
enjoy the facilities of overdraft and bills respectively. Majority of the respondents
are enjoying various other facilities rather than the above
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TABLE 4.5
MOST PREFERED ONLINE SERVICES
Online service Number of respondents Percentage
ATM facilities 18 36
Mobile banking 19 38
Internet banking 5 10
EFT/RTGS 3 6
E-Payment 2 4
Others 3 6
Total 50 100

Source: survey data

FIGURE: 4.5
18 19
5
I : :
E = B
ATM Mobile Internet EFT/RTGS E-Payment Others
facilities  banking  banking

INTERPRETATION

It has been understood that out of the total respondents, 38% prefer mobile
banking while, 36% prefer ATM facilities. 5 respondents prefer internet banking.
For 6% of the respondents, the most preferred online service is EFT/RTGS.
Respondents preferring online services with regard to E- payment show a
percentage of 4. The remaining 6% prefer certain other online services than the

above.
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TABLE 4.6
FACTORS ENCOURAGE TO USE ONLINE SERVICES
Factors Number of respondents Percentage

Higher safety 8 16
Convenient 10 20
Economic 6 12
24*7 service 18 36
Other reason 8 16
Total 50 100

Source: survey data

FIGURE:4.6
18
I 8
Higher safety Convenient Economic  24*7 service Other reason

INTERPRETATION

From the data collected, it is clear that majority of the respondents use
online services because it provides 24*7 services. 12% of the respondents
consider online services as economic. Higher safety and convenience are the
various other factors which encourage respondents towards online services. 16%
of respondents have their own other reasons to use online services.
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TABLE 4.7
MAJOR PROBLEMS WHILE USING SBI SERVICE
Problems Number of respondents Percentages
Data price and
confidentiality ; 18
E — bank services are 5 10
high
Restriction in
withdrawal 10 20
More form_alltles are 21 42
required
Others 5 10
Total 50 100
Source: survey data
FIGURE: 4.7
21
9 10
I 5 I 5
Data price and E — bank Restriction in More Others
confidentiality services are  withdrawal formalities are
high required

INTERPRETATION

As per the above table, 42% of respondents face problems relating to
complex formalities while using SBI service. 20% of respondents face the
problems arising from restrictions in withdrawal. High E — bank services and data
price and confidentiality are the major other problems faced by the respondents
while using SBI services.
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TABLE 4.8
LEVEL OF SATISFACTION TOWARDS ONLINE BANKING SERVICES
Level of satisfaction | Number of respondents Percentage

Excellent 11 22

Good 12 24
Average 14 28

Poor 0 0

Total 50 100

Source: survey data

FIGURE: 4.8

12

Excellent Good Average Poor

INTERPRETATION

It is clear from the above table that majority of the respondents that is,
28% have average level of satisfaction towards online banking services. For 24%
the level of satisfaction is good, while for the remaining 22%, satisfaction level is
excellent.

FINDINGS

e The study reveals that majority of respondents have been the customer of
bank for above 5 years.
e Majority of the customers maintain savings account with SBI.
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e Most of the customers choose SBI as wide branch of network as it
enhances the banking quality of customers and speedy processing of the
transactions..
e Majority of the customers are familiar with the use of computerised
banking while, few of them are experts with it.
e Highest percentage of the customers is frequent visitors of the branch.
e The main reason for customers to visit the bank is to make deposits.
e The study revealed the fact that almost all the customers are aware of
online and offline services.
e |t is found that there is no significant association between customer
satisfaction and socio economic status of the customers.
e And also it is found that there is no significant association between
customer satisfaction and problems faced by the customers.
e From the study, it is found that mobile banking and ATM facilities are
most preferred online services by the customers. Only lowest percentage
of them uses E- Payment facilities.
e 24*7 services and convenience are the major factors that mainly
encourage customers to use online services.
e Highest percentage of customers that is, 40% give more importance to
various other offline facilities like for making deposits, enquire about
balance rather than loans, bill discounting etc.
e Various problems faced by the customers while using SBI services are;
% More formalities
Restriction in withdrawal
++ Data price and confidentiality
% E — bank services are high
e All the customers are not having good opinion regarding various
recreation facilities provided by the bank

e Majority of the customers have moderate level of satisfaction towards
online and offline banking services.

e S0 most of them have moderate satisfaction level towards overall services
of the bank.

Majority of the customers are not interested to recommend SBI to others.
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SUGGESTIONS

e Banks should provide loans at the low interest rate and should be given
with ease without much formality.

e While dealing with customers, the staff should be cooperative, friendly
and must be capable of understanding the problems of customers. So the
customers feel satisfied.

e In order to have confidence on customer, the bank has to consciously
cultivate the habit of treating their customers as king.

e Prompt dealing with permanent customers and speedy transaction without
harassing the customer would enhance the image of banks.

e The charges for savings account opening are high, so they should also be
reduced.

e Customers often complain that full information regarding services of the
bank is not provided to them. Thus the bank should properly disclose the
features of the products and services both online and offline to the
customers.

e SBI should streamline its programmes in such way that more emphasis is
given on online banking facilities than offline. It will help the customers
to do their transactions without physically visiting the bank.

e SBI should keep its app up to date.

CONCLUSION

Banking sector has a leading role in the economy. So it gives financial support
to other sectors in the economy. In the current era, banking sector has more
importance than other sectors. And in this sector, one of the leading public sector
bank is State Bank of India. The study has been undertaken to evaluate the
customer satisfaction of service quality provided by SBI in Ernakulam city.
During this period, it is found that customers are moderately satisfied with
banking services. Now a day, the banking sector is facing intense competition.
Therefore in order to gain better position, SBI has to improve the satisfaction
level of customers. The study was able to understand the various functions and
services provided by SBI. And it is revealed that almost all customers are aware
about online and offline services. The study helps in solving the problems faced
by the customers. The findings of the study suggest that banks have to understand
their own strength, weakness, opportunities and threats. And in case there is any
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threats and weakness, they should take immediate measures to overcome them.
The study also suggests that the banks must probably exploit all its available
strength and opportunities in an effective manner.
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ABSTRACT

Diabetes affects approximately 8 percent of adults in the United States. Some risk factors
elevated plasma glucose concentrations in the fasting state and after an oral glucose
load, overweight, and a sedentary lifestyle are potentially reversible. We hypothesized
that modifying these factors with a lifestyle-intervention program or the administration of
metformin would prevent or delay the development of diabetes.

Keywords: diabetes, metformin, participants, lifestyle.

METHODS

We randomly assigned 3234 non diabetic persons with elevated fasting
and post-load plasma glucose concentrations to placebo, metformin (850 mg
twice daily), or a lifestyle-modification program with the goals of at least a 7
percent weight loss and at least 150 minutes of physical activity per week. The
mean age of the participants was 51 years, and the mean body-mass index (the
weight in kilograms divided by the square of the height in meters) was 34.0; 68
percent were women, and 45 percent were members of minority groups.We
conducted a clinical trial involving persons at 27 centers who were at high risk for
diabetes. The methods have been described in detail elsewhere,6 and the protocol
is available. The institutional review board at each center approved the protocol,
and all participants gave written informed consent.

Participants

Eligibility criteria included an age of at least 25 years, a body-mass index
(the weight in kilograms divided by the square of the height in meters) of 24 or
higher (22 or higher in Asians), and a plasma glucose concentration of 95 to 125
mg per deciliter (5.3 to 6.9 mmol per liter) in the fasting state (<125 mg per

127


http://www.nejm.org/doi/full/10.1056/NEJMoa012512#ref6

Aquinas Journal of Multidisciplinary Research

deciliter in the American Indian clinics) and 140 to 199 mg per deciliter (7.8 to
11.0 mmol per liter) two hours after a 75-g oral glucose load. These
concentrations are elevated but are not diagnostic of diabetes according to the
1997 criteria of the American Diabetes Association.11Before June 1997, the
criterion for plasma glucose in the fasting state was 100 to 139 mg per deciliter
(5.6 to 7.7 mmol per liter), or <139 mg per deciliter in the American Indian
clinics. Eligible persons were excluded if they were taking medicines known to
alter glucose tolerance or if they had illnesses that could seriously reduce their life
expectancy or their ability to participate in the trial. Recruitment was designed to
enroll approximately half the participants from racial or ethnic minority groups. A
four-step screening and recruitment process was developed to identify eligible
participants.6, 12,13

Interventions

Eligible participants were randomly assigned to one of three interventions:
standard lifestyle recommendations plus metformin (Glucophage) at a dose of 850
mg twice daily, standard lifestyle recommendations plus placebo twice daily, or
an intensive program of lifestyle modification. The study initially included a
fourth intervention, troglitazone, which was discontinued in 1998 because of the
drug's potential liver toxicity.6 The results in the troglitazone group are not
reported here.Treatment with metformin was initiated at a dose of 850 mg taken
orally once a day, with placebo tablets also given once a day initially. At one
month, the dose of metformin was increased to 850 mg twice daily, unless
gastrointestinal symptoms warranted a longer titration period. The initiation of
treatment with half a tablet was optional. Adherence to the treatment regimen was
assessed quarterly on the basis of pill counts and structured interviews. The
standard lifestyle recommendations for the medication groups were provided in
the form of written information and in an annual 20-to-30-minute individual
session that emphasized the importance of a healthy lifestyle. Participants were
encouraged to follow the Food Guide Pyramid14 and the equivalent of a National
Cholesterol Education Program Step 1 diet,15to reduce their weight, and to
increase their physical activity.

The goals for the participants assigned to the intensive lifestyle
intervention were to achieve and maintain a weight reduction of at least 7 percent
of initial body weight through a healthy low-calorie, low-fat diet and to engage in
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physical activity of moderate intensity, such as brisk walking, for at least 150
minutes per week. A 16-lesson curriculum covering diet, exercise, and behavior
modification was designed to help the participants achieve these goals. The
curriculum, taught by case managers on a one-to-one basis during the first 24
weeks after enrollment, was flexible, culturally sensitive, and individualized.
Subsequent individual sessions (usually monthly) and group sessions with the
case managers were designed to reinforce the behavioural changes.

RESULTS

The average follow-up was 2.8 years. The incidence of diabetes was 11.0,
7.8, and 4.8 cases per 100 person-years in the placebo, metformin, and lifestyle
groups, respectively. The lifestyle intervention reduced the incidence by 58
percent (95 percent confidence interval, 48 to 66 percent) and metformin by 31
percent (95 percent confidence interval, 17 to 43 percent), as compared with
placebo; the lifestyle intervention was significantly more effective than
metformin. To prevent one case of diabetes during a period of three years, 6.9
persons would have to participate in the lifestyle-intervention program, and 13.9
would have to receive metformin.Our results support the hypothesis that type 2
diabetes can be prevented or delayed in persons at high risk for the disease. The
incidence of diabetes was reduced by 58 percent with the lifestyle intervention
and by 31 percent with metformin, as compared with placebo. These effects were
similar in men and women and in all racial and ethnic groups. The intensive
lifestyle intervention was at least as effective in older participants as it was in
younger participants. The results of our study extend previous data showing that
lifestyle interventions can reduce the incidence of diabetes7,8 and demonstrate the
applicability of this finding to the ethnically and culturally diverse population of
the United States. The risk reduction associated with the lifestyle intervention in
our study was the same as that in a study conducted in Finland,8 and was higher
than the reductions associated with diet (31 percent), exercise (46 percent), and
diet plus exercise (42 percent) in a study in China.7

Our lifestyle intervention was systematic and intensive, with the study
participants receiving detailed, individualized counseling. The study, however,
was not designed to test the relative contributions of dietary changes, increased
physical activity, and weight loss to the reduction in the risk of diabetes, and the
effects of these components remain to be determined.
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The incidence of diabetes in our placebo group (11.0 cases per 100
person-years) was higher than we had anticipated6 and was higher than the
incidence in observational studies,21 perhaps owing to the greater frequency of
glucose testing or to the selection of persons at higher risk in our study. The
incidence of diabetes in the placebo group was similar among racial and ethnic
groups despite differences in these subgroups in observational, population-based
studies.10 Racial and ethnic-group differences in the incidence of diabetes were
presumably reduced in our study by the selection of persons who were overweight
and had elevated fasting and post-load glucose concentrations — three of the
strongest risk factors for diabetes.

Previous studies have not demonstrated that drugs used to treat diabetes
are effective for its prevention, perhaps because of small samples and the lack of
data on adherence to the prescribed regimens.5 In contrast, metformin was
effective in our study, although less so than the lifestyle intervention. Metformin
was less effective in persons with a lower base-line body-mass index or a lower
fasting plasma glucose concentration than in those with higher values for these
variables. The reduction in the average fasting plasma glucose concentration was
similar in the lifestyle-intervention and metformin groups, but the lifestyle
intervention had a greater effect than metformin on glycosylated hemoglobin, and
a larger proportion of participants in the lifestyle-intervention group had normal
post-load glucose values at follow-up. These findings are consistent with the
observation that metformin suppresses endogenous glucose production, the main
determinant of fasting plasma glucose concentrations.22

Outcome Measures

The primary outcome was diabetes, diagnosed on the basis of an annual
oral glucose-tolerance test or a semiannual fasting plasma glucose test, according
to the 1997 criteria of the American Diabetes Association: a value for plasma
glucose of 126 mg per deciliter (7.0 mmol per liter) or higher in the fasting state
or 200 mg per deciliter (11.1 mmol per liter) or higher two hours after a 75-g oral
glucose load.11 In addition to the semiannual measurements, fasting plasma
glucose was measured if symptoms suggestive of diabetes developed. The
diagnosis required confirmation by a second test, usually within six weeks,
according to the same criteria. If diabetes was diagnosed, the participants and
their physicians were informed and glucose-tolerance tests were discontinued, but
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fasting plasma glucose was measured every six months, with glycosylated
hemoglobin measured annually. As long as the fasting plasma glucose
concentration was less than 140 mg per deciliter, participants were asked to
monitor their blood glucose and to continue their assigned study treatment. If the
fasting plasma glucose concentration reached or exceeded 140 mg per deciliter,
the study medication was discontinued and the participant was referred to his or
her physician for treatment. Measurements of glucose and glycosylated
hemoglobin (HbA1c) were performed centrally. All tests were performed without
interrupting the assigned treatment, except that placebo or metformin was not
taken on the morning of the test. The investigators and the participants were
unaware of the results of these measurements and were informed only if the
results exceeded the specified threshold for a change in the treatment.

Self-reported levels of leisure physical activity were assessed annually
with the Modifiable Activity Questionnaire.16 The physical-activity level was
calculated as the product of the duration and frequency of each activity (in hours
per week), weighted by an estimate of the metabolic equivalent of that activity
(MET) and summed for all activities performed, with the result expressed as the
average MET-hours per week for the previous year. Usual daily caloric intake
during the previous year, including calories from fat, carbohydrate, protein, and
other nutrients, was assessed at base line and at one year with the use of a
modified version of the Block food-frequency questionnaire.17

Statistical Analysis and Early Closure

Random treatment assignments were stratified according to the clinical
center. Assignments to metformin and placebo were double-blinded. The study
design and analysis followed the intention-to-treat principle. Nominal
(unadjusted) P values and confidence intervals are reported.

The blinded treatment phase was terminated one year early, in May 2001,
on the advice of the data monitoring board, on the basis of data obtained through
March 31, 2001, the closing date for this report. By then, we had obtained
evidence of efficacy on the basis of 65 percent of the planned person-years of
observation. To maintain a type | error level of 0.05 for significance in pairwise
comparisons of the risk of diabetes between groups, with adjustment for repeated
interim analyses, the group-sequential log-rank test18 required a P value of less
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than 0.0159. For pairwise comparisons of other outcomes, a Bonferroni-adjusted
criterion of P<0.0167 was used. The study design provided 90 percent power to
detect a 33 percent reduction from an incidence of 6.5 cases of diabetes per 100
person-years, with a 10 percent rate of loss to follow-up per year.

The time to the outcome was assessed with the use of life-table
methods.19 Modified product-limit curves for the cumulative incidence of
diabetes were compared with the use of the log-rank test. The estimated
cumulative incidence at three years and the Greenwood estimate of the standard
error were used to calculate the number of persons who would need to be treated
in order to prevent one case of confirmed diabetes during a period of three years
and the associated 95 percent confidence interval. Risk reduction, heterogeneity
among strata, and interactions between treatment assignments and covariates were
assessed by proportional-hazards regression. Fixed-effects models with the
assumption of normally distributed errors20 were used to assess differences over
time in body weight and plasma glucose and glycosylated hemoglobin values
among the three groups.

CONCLUSIONS

Lifestyle changes and treatment with metformin both reduced the
incidence of diabetes in persons at high risk. The lifestyle intervention was more
effective than metformin.

Type 2 diabetes mellitus, formerly called non-insulin-dependent diabetes
mellitus, is a serious, costly disease affecting approximately 8 percent of adults in
the United States.l Treatment prevents some of its devastating
complications2,3 but does not usually restore normoglycemia or eliminate all the
adverse consequences. The diagnosis is often delayed until complications are
present.4 Since current methods of treating diabetes remain inadequate,
prevention is preferable. The hypothesis that type 2 diabetes is preventable5,6 is
supported by observational studies and two clinical trials of diet, exercise, or both
in persons at high risk for the disease7,8 but not by studies of drugs used to treat
diabetes.5

The validity of generalizing the results of previous prevention studies is
uncertain.9 Interventions that work in some societies may not work in others,
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because social, economic, and cultural forces influence diet and exercise. This is a
special concern in the United States, where there is great regional and ethnic
diversity in lifestyle patterns and where diabetes is especially frequent in certain
racial and ethnic groups, including American Indians, Hispanics, African
Americans, Asians, and Pacific Islanders.10

The Diabetes Prevention Program Research Group conducted a large,
randomized clinical trial involving adults in the United States who were at high
risk for the development of type 2 diabetes. The study was designed to answer the
following primary questions: Does a lifestyle intervention or treatment with
metformin, a biguanide antihyperglycemic agent, prevent or delay the onset of
diabetes? Do these two interventions differ in effectiveness? Does their
effectiveness differ according to age, sex, or race or ethnic group?

REFERENCES

Harris MI, Flegal KM, Cowie CC, et al. Prevalence of diabetes, impaired fasting
glucose, and impaired glucose tolerance in U.S. adults: the Third National Health
and Nutrition Examination Survey, 1988-1994. Diabetes Care 1998; 28:518-524

UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose control
with sulphonylureas or insulin compared with conventional treatment and risk of
complications in patients  with  type 2  diabetes (UKPDS
33). Lancet 1998;352:837-853[Erratum, Lancet 1999;354:602.]

UK Prospective Diabetes Study (UKPDS) Group. Effect of intensive blood-
glucose control with metformin on complications in overweight patients with type
2 diabetes (UKPDS 3.Lancet 1998;352:854-865[Erratum, Lancet 1998;352:1557.]

Harris MI, Eastman RC. Early detection of undiagnosed diabetes mellitus: a US
perspective. Diabetes Metab Res Rev 2001;16:230-236
4.Knowler WC, Narayan KMV, Hanson RL, et al. Preventing non-insulin-
dependent diabetes.Diabetes 1995;44:483-488

. The Diabetes Prevention Program Research Group. The Diabetes Prevention
Program: design and methods for a clinical trial in the prevention of type 2
diabetes. Diabetes Care1999;22:623-634

133



Aquinas Journal of Multidisciplinary Research

Pan XR, Li GW, Hu YH, et al. Effects of diet and exercise in preventing NIDDM
in people with impaired glucose tolerance: the Da Qing IGT and Diabetes
Study. Diabetes Care1997;20:537-544

. Tuomilehto J, Lindstrom J, Eriksson JG, et al. Prevention of type 2 diabetes
mellitus by changes in lifestyle among subjects with impaired glucose
tolerance. N Engl J Med2001;344:1343-1350

. Tataranni PA, Bogardus C. Changing habits to delay diabetes. N Engl J
Med2001;344:1390-1392

Diabetes in America. 2nd ed. Bethesda, Md.: National Institute of Diabetes and
Digestive and Kidney Diseases, 1995. (NIH publication no. 95-1468.)

134



Aquinas Journal of Multidisciplinary Research

NUTRITION FOR HEALTHY AGEING

Tony Antony V. J
Research Scholar Sree Sankaracharya University College, Kalady, Dr. Dhinu M.R

ABSTRACT

WHQO defines healthy ageing as “the process of developing and maintaining the
functional ability that enables well being in older age”. Aging is linked to a
variety of changes in the body including muscle loss, thinner skin and less
stomach acid production. Low stomach acid can affect the absorption of nutrients
in our body. Eating healthy becomes especially important as you age. That’s
because aging is linked to a variety of changes including nutrient deficiency, poor
health outcomes and decreased quality of life. Studies states that 20% of elder
people have suffered with atrophic gastritis, a condition in which chronic
inflammation has damaged the cells that produces stomach acid. Older adults
may need fewer calories to maintain their weights but they need foods which are
rich with nutrients. If the elder people continue to eat the same of calories per day
as they did during younger age, it could easily gain extra fat. This case is
especially true in postmenopausal women as the decline in estrogen level seen
during this time. The most important nutrients for elder adults are Protein,
Vitamin D, Calcium, Vitamin B12, Potassium and Magnesium. Loss of muscle
mass and strength will lead to Sarcopenia in elder adults. Constipation is also a
common health problem among elder adults as they take more medication. Eating
fibrous food is the remedy for this problem. It passes through the gut undigested,
helping form stool and promote regular bowel movements. Calcium and Vitamin
D are most important nutrition for bone health. Vitamin D helps to absorb
Calcium and Calcium help too build and maintain healthy bone. Vitamin B12 is
essential for making Red blood cells and maintaining healthy brain function.
Potassium, Omega3, Magnesium, Iron and Water are also important nutrients for
healthy ageing.

Keywords: Nutrition, Diet, Vitamin, Ageing, Healthy ageing, Sarcopenia,
Osteoporosis.
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INTRODUCTION

Ageing is the process of becoming older. In human ageing represents the
accumulation of changes in a human being over time, encompassing physical,
psychological and social changes. World Health Organization (WHO) defines
healthy ageing “as the process of developing and maintaining the functional
ability that enables well being in older age”. Ageing is linked to a variety of
changes in the body, including thinner skin and less stomach acid. Low stomach
acid production will lead to less absorption of Nutrients such as Iron, Vitamin
B12, and Magnesium. Ageing is linked to variety of changes including nutrient
deficiencies, decreased quality of life and poor health outcomes. Atrophic gastritis
is a major problem for elder people in which chronic inflammation has damaged
the cells that produce stomach acid. Another problem that the elder people facing
is that they cannot sense hunger and thirst because of the reduction in their body’s
ability to recognize hunger and thirst. Since the older adults are doing fewer
activities, high chance of accumulation of fat will be there. Even high medication
also will lead to extra fat in the body. And this case is especially true for
postmenopausal women, as the decline in estrogen level seen during this time
may promote belly fat storage. Therefore for healthy good nutrition, diet and
exercises are must for healthy ageing.

Nutrition affected our life before we born and will affect our life till we
die. The definition of nutrition by the Council on Food and Nutrition of the
American Medical Association is that nutrition is the science of food the nutrients
and the substances therein, their the organism ingests, digests, absorbs, transports,
utilizes and excretes food substances. Nutrients are chemicals which have some
specific function in our body. We should consume it through the diet. We know
that mainly 6 classes of nutrients are there:- Water, Carbohydrates, Protein, Lipids
(fatty acid), Vitamins and Minerals. Water, Carbohydrate, Protein and Lipids are
known as macro nutrients in which our body needs these nutrients in a large
amount where as minerals and vitamins are known as Micro nutrients in which
our body need it in lesser amount on daily basis.
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IMPORTANT NUTRIENTS FOR ELDER ADULTS

Most important nutrients that an elder adult must include in his diet as follows
1. PROTEIN

It is common to lose muscle strength as we age. In that an adult loses 3-
8% of their muscle mass each decade after age 30. This loss of mass and strength
is known as Sarcopenia. So it’s a must to include more protein in diet for elder
adults. Protein is known as the building blocks of muscle mass. It is composed of
amino acids which are organic compound made up of Carbon, Hydrogen,
Nitrogen, Oxygen and Sulfur. Protein digestion begins in the stomach by the
enzyme pepsin. Pepsinogen is converted into Pepsin by the hormone Gastrine.
The protein status of human is most commonly determined via nitrogen balance.
Most of the body’s nitrogen is found in protein.

The 1989 Recommended Dietary Allowance (RDA) for protein is
0.75g/kg body weight for adults. Younger individual require more protein per kg
body weight than adults. Power and endurance athlete appear to need 1.2 to 1.5
g/kg body weight. Endurance athletes need little more protein than power athlete
as they retain some of their protein in their muscles. People with Sarcopenia may
need 1.2 to 1.5 g/kg protein a day.

Recommended Protein rich foods sources: Fish, Beans, Peas, Whole grain
cereals, Eggs, Poultry, and Tofu.

2.VITAMIN D

Another major problem found in elder adult is Osteoporosis, a condition in
which bones become weak and brittle. The leading cause of Osteoporosis is lack
of Vitamine D and certain hormones particularly estrogen in women and
androgen in men. Women especially those older than 60 years of age, are
frequently diagnosed with the disease. Menopause is accompanied by lower
estrogen levels and increases a women risk for Osteoporosis.

Vitamin D is also known as Antirachitic vitamin. Lack of Vitamin D may
lead to Rickets in children, Osteoporosis in adults and Osteomalacia. Individuals
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whose skin are exposed to sufficient sunlight are able to synthesis sufficient
Vitamin D to meet their needs. The 1997 adequate intake for Vitamin D given by
National Research Council, USA is 5 microgram daily for individual below the
age of 51, 10 microgram daily for those 51 to 70 years and 15 microgram for
those over 70 years.

Recommended Vitamin D rich foods: Fatty fish and fish liver oils, Diary
products and margarines are fortified with vitamin D as are many of the cereals
and chocolate mixes, Eggy yolks, liver, sardines.

3. CALCIUM

Calcium is the most abundant mineral in the body, accounting 2% of the
adult body weight. Over 99% of body’s Calcium is found in bones and teeth. So it
is clear that Calcium is an important nutrient for the strength of bones and teeth.
Blood Calcium levels are controlled by Vitamin D. Calcium present in bones and
teeth as hydroxyaptite. The hydroxyaptite provide strength and rigidity to bones
and helps the bones to support the weight of the body. Calcium is stored in
Sarcoplasmic reticulum of muscle cells until needed it for muscular contraction.
Calcium plays a role in skeletal, muscular and cardiac muscle contraction.

The 1997 Adequate intake (Al) for men and women aged 19 to 50 years
is 1000 mg daily while that for 51+ years is 1200 mg. Calcium intake of Women
by National institute for Health recommended is that women aged 25-50 years
and Men 25-65 years should consume 1000mg daily. Women 51 to 65 years
taking estrogen consume 1000 mg and those not taking estrogen consume 1500
mg daily and Men and Women over 65 years should consume 1500mg daily.

Recommended Calcium rich food sources: Diary products, Chinese
Cabbage, Kale, Broccoli, Greens, Bony Fish, calcium fortified Orange juices.

4. VITAMIN B12

Atrophic gastritis and Constipation is another common problem in the
elder adults. Also elder adults feel tiredness and gastro intestinal abnormalities
regularly. The deficiency of Vitamin B12 may lead to tiredness, gastrointestinal
problem, leukopenia and megaloblastic macrocytic anemia. Vitamin B12 found in
foods usually is attached to poly peptides which are hydrolyzed in the stomach

138



Aquinas Journal of Multidisciplinary Research

and duodenum. The median VitaminB12 intake of adults 20-59 years 4.83 and
3.03 micro gram daily

Recommended Vitamin B12 rich food sources: Food containing animal
protein,organ meat, beef, lamb, sea foods, eggs, sea vegetables.

5. POTASSIUM

Fluid balance is also a major problem found in elder adults. As we age,
kidney functions change. When the blood flow start decreasing, the kidneys
ability to filter the incoming blood also decreases. Potassium is needed for the
maintenance of fluid balance in our body. Also Potassium is using for the
prevention and treatment for hypertension. Lack of Potassium may lead to
weakness, anorexia, nausea, listleness, muscle cramps, irrational behavior.

By1989 Recommended Dietary Allowances (RDA), for individual 18+
years of age is need 2000mg.

Recommended potassium rich food sources: Fruits and vegetables are rich
in Potassium, Prunes and raisins, dry fruits are also rich in Potassium.

6. MAGNESIUM

Magnesium is incorporated into hydroxyapitite crystals in the skeletal
system. Magnesium is needed for for the functioning of over 300 enzymes,
including those involved in anaerobic and aerobic energy generation and the
synthesis of fatty acids and protein. Magnesium plays an important role in normal
cardiac function. Calcium functions as stimulator of muscular contraction, while
magnesium functions as relaxer. Magnesium also functions inn neural
transmission. So it is important for an elder adult to consume it in a prescribed
level.

The 1997 RDA for magnesium is 310 and 400 mg for men and women
aged 19 to 30 years and 320 and 420 for men and women 31+ years and for 20 to
59 years 326 and 230 respectively.

Recommended Magnesium rich foods: Green Leafy Vegetables,
unpolished grains, nuts, seeds, spinach, salmon etc.
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7. WATER

No other compound is more important than water. Without it there would
no life in any kind. Water transfers nutrients to the cells throughout our body.
Water is essential for removing the wastes from our blood and out of our body
through the kidneys. Water regulates our body temperature through sweating. So
it’s a must to drink enough water at any age. For a sedentary adult, 300 to 400 ml
of water is provided each day from metabolic reactions. Physically active
individual should consume 1.5 ml per kcal. Water is important for athletic
performance as well as life itself.

Iron , omega3 (fatty acids) are also good nutrients for healthy ageing as
iron functioning as the Oxygen and electron carrier in our body and Omega3 is
important for preventing and managing heart disease.

CONCLUSION

Good nutrition and moderate exercise are important for healthy ageing.
Along with nutrition exercise also needed to control the body weight. It is usual
that when we age our body fuction slow downs. So it is important to do some
physical activity and to have some important nutrients in our diet in order to
maintain a good healthy body. It’s important for an elder adult to include
Protein, Vitamin D, Vitamin B12, Calcium, Magnesium, Potassium, Iron in their
daily diet and it is important to drink much Water to stay healthy and feel happy
throughout the life.
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