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Academic Research and Review Letters-6a3 gamoo aldeljo 8aMdo Lldvo JN1RY1H:@]
BBHWIEM. MIa0OHNAUDANIM B NGAUHEM GRAIM@3 af)an Melw1ad ananw afmamnom
0 ILIRElE3 MBS QY@M AlaHWEBBOS TVoMITWIa] BREMICHEMOJo alOMOAIEM”
QM LIANEIBOBCAIORI DD LIAHOM]Ljo DBBO).

eooglniawimo AWlMudeeanw” (MoS2) MIGMITRE: 2lQd0des AllalW Balegogmel
& BSIIM]B’ DaldEMEBBSNE! (@) ERWINMVIRLIDHSB0 aDLIBBGo AUOREIMo ogjg;(m@oan‘“
MMI® af).all.QeS aloMo. Mo ImOmIeel AW MIWHATH]BEHS MVANEUAHD B0
@3 Af.S). 21B4J92IQAN. MVeCLINIOTMITHINE (@JI2ITNGHTWIV EMITHNIo {1
@WOS BMIMHIq {lVOW]OL! HalgNSLITOM TVeMITWISBAM GO SOMEHO8 AINAdUd
MOCRHH2IWT o018 BRI GA0NT HaleNSLIHF HMITWHNIA]1W alG1EE]eHYo,
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Self-induced Raman mode splitting on few
layer MoS, developed by Scooping after
Ultrasonication on dilute HCI

A. P. Sunitha

Asst. Professor, Government Victoria College,
Palakkad

Abstract

Molybdenum disulfide (MoS,) nanostructures are finding applications
in various optoelectronic devices. MoS, is having layered geometry in its
bulk form. It is possible to extract single and few layers of MoS, which ex-
hibit wonderful optoelectronic properties. In this work MoS, nanostructures
were grown through cost effective exfoliation method using liquid solvent
medium. Using the exfoliated MoS, nanostructures in liquid phase MoS, few
layers were grown by dip coating method. The structural properties of these
few layers were analyzed by UV-Vis- NIR absorption spectroscopy, X- ray
diffraction and Raman scattering spectroscopy. Raman spectroscopy is a very
useful tool to identify even a single molecule and gives information about the
number of monolayer in the sample. Interesting results such as peak splitting
of important vibrational modes are observed in some of the samples.

Keywords: photoluminescence emission, Raman spectral analysis, SILAR,
direct exfoliation, scooping ultrasonication, fabrication methods

Introduction

Atomically thin MoS, layers is a promising material in various optoelectronic
applications[1-3]. Monolayer MoS, has direct band gap of 1.8 €V and shows pro-
found photoluminescence emission (PL) [4-6]. Raman peak shifts and peak split-
ting of Ezg1 and Agl modes are reported due to strain, doping and defects [7-9].
Studies show peak splitting of phonon mode E2gl due to external applied strain of

ISSN: 2582 - 2594 9
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0.8% or more or due to self induced strain [10-11]. Peak shift in phonon mode Ag1 is
the indication of defect or doping [12-13]. Peak splitting in mode Ag1 is reported as
aresult of adsorbance of O,, H,O or p type doping [14-15]. Raman spectral analysis
is a very useful tool to estimate the number of layers in the sample. A Raman peak
separation of 18-19 per cm indicates presence of monolayers, 20-25 per cm bi to
few layers and separation above 26 per cm indicates bulk samples [16]. PL meas-
urement is a tool to confirm monolayer MoS.. Even then if there is the formation of
negative charge trapping via trion formation PL emission will be submissive [17].
Strain and defects in the sample also affects the PL emission [18-19].

In our study we developed MoS, bulk and few layers on micro glass substrates
by chemical dip, SILAR and direct exfoliation method after subjecting to thorough
ultrasonication in suitable liquid solvents. Samples were dried naturally and an-
nealed for 2 hrs at 2000 C and were characterized by UV-Vis-NiR spectroscopy,
micro Raman analysis with an excitation laser wavelength 532 nm and XRD (for
bulk samples). We observe characteristic Raman peak shift from 19.2 per cm to 27
per cm for various samples. For samples with peak separation 19.2 cm and 20.1 cm
characteristic peaks of MoS, in Raman spectra found to undergo splitting.

Experimental:

Commercially procured MoS, bulk powder was used to exfoliate few layer
nanostructure of MoS..

Chemical Dip:

0.1 gand 0.6 g of MoS, powder was dispersed separately into 100 ml ace-
tone, isopropanol alcohol, Conc. HNO,, Conc. HCL and aquaregia by magnetical
strirring for 2 hrs each at room temperature and 70°C. The stirred solution was dip
coated to well cleaned glass substrates with dip duration 5 min, ex dip duration 10
sec, inward dip speed 1000 mm/s, outward dip speed 700 mm/s, dip length 75 mm
and number of cycles 100. The samples were naturally dried and annealed at 200°C
for 2 hrs

Successive lonic Layer Absorption Reaction (SILAR) Method:

0.1 g and 0.6 g MoS, powder dispersed separately into 100 ml Conc. HCI,
Conc.HNO,, aquaregia by magnetic stirring for 2 hrs each and used as cationic
precursor. 0.6 g of Na,S flakes were dissolved in 100 ml deionized water by stir-
ring 5 min and is used as anionic precursor. Deionized water was used for rinsing.
Samples were prepared on glass substrates with dip duration 40 S, ex dip 5 S, dip in
speed 3000 mm/s, dip out speed 1000 mm/s, dip length 75 mm by alternate dipping

10 ISSN: 2582 - 2594
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into cationic and anionic solutions as per SILAR technique. The samples were nat-
urally dried and annealed at 200°C for 2 hrs.

Direct exfoliation or scooping after Ultrasonication:

0.1g MoS, powder was dispersed separately into 50 ml solution of 30 ml
deionized water and 20 ml acetone, and 50 ml solution of 30 ml deionized water
and 20 ml Conc. HCI. The dispersion was ultrasonicated for 2 hrs with normal bath
heating. After ultrasonication the dispersion was left undisturbed for 2 hrs. MoS,
films floated on the top of the liquid were carefully transferred to pre-cleaned glass
substrates. The process was repeated three times with same prepared dispersion and
described here as exfoliation/scooping 1, 2 & 3. The samples were naturally dried
and annealed at 200°C for 2 hrs. As Raman peak separation was reduced to 20.235
per cm and observed peak splitting in the sample (MU, T) for third exfoliation in
dil. HCI, the experiment was repeated with dil. HC1 up to five exfoliations with two
lesser concentrations of MoS, (0.05 g, 0.02 g). The samples were naturally dried
and annealed at 200°C for 2 hrs.

Results and Discussions:

The samples were subjected to Raman scattering with an excitation laser wave-
length of 532 nm with an integration time of 30 s to confirm the formation of MoS,
few layers. Figure 1 shows the Raman spectra of samples prepared by dip coating
of MoS, dispersion in acetone and IPA respectively in the case of naturally dried
and annealed samples. Sample M7 and M7A indicate the MoS, few layers pre-
pared from MoS, exfoliated using acetone. Raman scattering result confirms that
the characteristic Raman peaks A, and El2g of MoS, are seen and these peaks show
separation of 25.73 cm™ (M7) for the naturally dried sample and a separation of
26.79 cm™' (M7A) in the case of annealed sample. A separation of this range shows
the presence of few layer deposition of MoS,. M9 and M9A are samples prepared
from MoS, dispersion on IPA. The peak separations were found to be 25.74 cm'
(M9) and 27.86 cm'(M9A) [16].

Figure 1: Raman spectra of MoS, nanostructures prepared by dip coating of MoS, dispersion
in acetone and IPA respectively for naturally dried and annealed samples.

ISSN: 2582 - 2594 1
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Figure 2: Raman spectra of samples developed by dip coating with dispersion of MoS, in
Conc. HNO,, Aqua regia and Conc. HCL

Raman spectra of samples developed by dip coating method using precursor
dispersion of MoS, in Conc.HNO,(H1, H1A), Aquaregia (H,, H,A), room temper-
ature Conc. HCI (H,, H,A) and hot Conc. HCI (H7) are shown in figure 2. Peak
separation of characteristic peaks of naturally dried and annealed samples were
found to be 26.87 cm'(H1), 27.46 cm'(H A), 26.65 cm’'(H,), 26.44 cm™'(H,A), 27
cm’'(H,), 25.65 cm'(H7), 26.21(H7A) [16]. The peaks and peak separation confirm
formation of MoS, few layers.

Figure 3: Raman spectra of MoS, few layers developed by SILAR method.
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As per figure 3, the characteristic peak separation were found to be 27.29 (AX1
— precursors Conc.HNO, and Na,S), 26.12 (AX2- precursors Aquaregia and Na,S)
and 27.45(AX3- precursors conc. HCl and Na,S) [16]. In this method too the sam-
ple shows stacking of one layer upon another irrespective of which precursor is
used and whether the sample is as deposited at normal temperature or annealed at
200°C as seen in other fabrication methods elaborated here.
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Figure 4: Raman spectra of directly exfoliated samples fabricated by scooping after ultrason-
ication of precursor dispersion in acetone and Conc. HCI dilued with deionized water.

Figure 4 show Raman spectra of directly exfoliated samples fabricated by
scooping after ultrasonication of precursor MoS, (1 g) dispersion in acetone and
Conc. HCI dilued with deionized water. Characteristic peak separations are 25.58
(MU1D- MoS, dispersion in DI water), 26.12(MU2A- MoS, disperion in acetone
mixed DI water, naturally dried), 26.12 (MU2A2- MoS, dispersion in acetone
mixed DI water, annealed at 200°C for 2hrs), 25.03 (MU2AT- MoS, dispersion in
acetone mixed DI water exfoliated second time, naturally dried), 26.12 (MU3AT-
MoS2 dispersion in dil. HCI exfoliated for second time), 26.12 (MU3- MoS, dis-
persion in dil. HCI, naturally dried), 25.58 (MU3A- MoS, dispersion in dil.HCI
annealed), 25.58 (MU3T- MoS, dispersion in dil. HCI- exfoliation 3, naturally
dried), 20.1(MU3TA- MoS, dispersion in dil. HCl-exfoliated third time-annealed)

ISSN: 2582 - 2594 13
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[16]. Both the characteristic peaks split in sample MU3TA. Symptoms of strain
are shown by sample MU A.. The results of peak deformation have been reported
by [12-17]. The peak splitting is also an interesting result which led the experiment
further to be performed in acidic medium with different concentrations of MoS, and
exfoliation from the same precursor for five times with continuous ultrasonication
in between each exfoliation.

Figure 5 shows Raman spectra of directly exfoliated samples in acidic medium.
0.05 g of MoS, in 50 ml dil. HCI was ultrasonicated for 2 hrs and allowed to settle
for 2 hrs. This process was repeated five times to check whether monolayer samples
of MoS, can be procured by this method. Peak separations are 24.6 (201-naturally
dried), 24.9(201 A-annealed), 25.7 (202 - naturally dried), 24.8 (202A - annealed),
25.4 (203 - naturally dried), 26.8 (203A-annealed), 19.2 (204-naturally dried),
24.9(204A-annealed), 25.4(205-naturally dried) and 25.1(205A-annealed). Both
characteristic peaks were splitted in sample 204 [16].
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Figure 5: Raman spectra of MoS, samples which were exfoliated for five times after ultrason-
ication in acidic precursor prepared with 0.05 g of MoS, bulk powder.

Figure 6 shows Raman spectra of MoS, samples which were exfoliated for five
times after ultrasonication in acidic precursor. 0.02 g of MoS, was dispersed in 50
ml dil. HCI. This dispersion was ultrasonicated for 2 hrs and allowed to settle for 2
hrs. The process was repeated five times to get thinner samples with the expectation
that performing scooping experiment after ultrasonication with lighter concentra-

14 ISSN: 2582 - 2594



Vol. 3 No. 1 January 2020 '~ ACADEMIC RESEARCH AND REVIEW LETTERS @

tion of precursor may yield monolayer. No characteristic peak splitting observed
was observed in this experiment. Peak separations were noted as 25.9 (501-nat-
urally dried), 25.7(501A-annealed), 25.1(502-naturally dried), 24.1(502A-an-
nealed), 25(503-naturally dried), 24.7(503A-annealed), 25(504-naturally dried),
24.1(504A-annealed), 25(505-naturally dried) and 26.8(505A-annealed).
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Figure 6: Raman spectra of MoS, samples which were exfoliated for five times after ultrason-
ication in acidic precursor prepared with 0.02 g of MoS, bulk powder.
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Figure 7: Peak splitting of characteristic vibration modes of specific exfoliated MoS, few
layers from dispersion after ultrasonication of MoS, powder (0.5 g and 1 g) in dil. HCL
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Figure 7 demonstrate the random peak splitting observed in samples 204 and
MU3TA. Sample 204 (0.05 g of MoS, — naturally dried) represents the exfoliated
sample with lesser precursor concentration than that of sample MU3TA (1 g MoS,
- annealed). But lowering the concentration is not giving any explicit information
about formation of monolayer or about peak splitting. The peak splitting observed
too were found to be random and can’t be explained based on the concentration, or
whether the sample is naturally dried or annealed. But the result is quite interest-
ing which can give information about strain, defects or formation of trions in the
sample.

Raman spectral analysis shows that the samples developed by various above
said methods were exhibiting both the characteristic peaks of MoS,. The peak sep-
aration of each sample was calculated so as to understand the thickness of the sam-
ples. The peak separation lies in the range 19.2 cm™ to 27.6 cm’'. Peak separation
of 19.2cm™ and 20.1cm™ indicate the presence of mono and bi layers but this is in
samples with peak splitting. The split or shift in Elzg may be due to self-induced
strain developed in the sample due to weak van der Waals forces or due to substrate
influence, and the split in peak A, may be due to adsorption of H,O or O,, or defect
sites due to monosulphur vacancy. As the ultrasonication was done on dil.HCI, the
peak splitting of A, may be caused by the influence of the ultrasonicating medium.
We haven’t observed peak splitting in the case of ultrasonication in acetone mixed
DI water or in the case of chemical dip or SILAR developed samples. Detailed
study is to be done to find the reason for splitting of A, peak.

Conclusion:

MoS, few layers were developed from bulk precursor powder through various
cost effective methods like chemical dip, SILAR and direct exfoliation after ultra-
sonication in various liquid solvent medium. Raman analysis shows that the sam-
ples are few layers to bulk in nature. Two samples showed peak separation of 19.2
and 20.1 respectively indicating mono and bilayers. Peak splitting was observed in
both the characteristic peaks of MoS in this case. Peak separation for other samples
falls in range 24 to 27 per cm. The split in characteristic peak El2g may be due to
self induced strain developed within the sample during the process of fabrication.
Peak splitting in A,, may be due to adsorption of H, O, O,, mono sulfur vacancy or
influence of ultrasonicating medium.
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LEGAL PERSPECTIVES REGARDING
ONLINE HARASSMENT OF WOMEN
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Abstract

There are various cybercrimes of online harassment of women-pornography,
morphing, fake profiles, harassment, stalking etc. The Information Technology
Act as well as the Indian Penal Code lay down the substantive law to curb such
offences. Online harassment of women is a problem which deserves special
consideration, as section 66A of the Information Technology Act was struck
down by the Supreme Court of India in 2015. This paper discusses the problem
of online harassment and its legal solutions through statutes and case law, as well
as criminological aspects from a victim’s perspective from existing literature.
More importantly, this paper attempts to throw light on the fundamental flaws of
the Indian legal system embodied in its adversarial approach, and recommends
certain systemic changes as part of corrective measures.

Key Words: online harassment- cyber bullying- morphing- fake profiling- cyber
stalking-impersonation- identity theft- defamation- violation of body privacy-
online fraudsters-gendered cyber hate- casting aspersions on women

1. INTRODUCTION

Violence against women has acquired new forms in the digital space. It can
also be seen that women and other marginalised sections are also globally resisting
and protest on digital platforms, as seen in the #metoo movement. However
commendable these efforts are, ultimately it is the law that needs to be strengthened
in order to bring offenders to book. There are many legal provisions in India for
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tackling cybercrimes like online harassment of women. But we can see that loss
of confidence in the legal system even results in citizens taking law into their own
hands. Such vigilantism is against the Rule of Law. This paper examines whether
there is need for a systemic shift in order to address various fundamental failures
in our justice delivery system. In this context, this could be through better laws
and policies, as well as methods of better police supervision through shifting from
an adversary system of prosecution to an inquisitorial system of prosecution, or
giving a statutory role to the office of the Directorate of Prosecutions to supervise
the police.

This article seeks to examine these possibilities through an exploration of
the law in India regarding cybercrimes against women with emphasis on online
harassment of women.

2. CYBERCRIMES AGAINST WOMEN AND THE LAW REGARDING
ONLINE HARASSMENT

The cyberspace regime is the brave new world of today- unknown, without
borders, dynamic, ever expanding, and a place where anonymity can be preserved
if necessary. In this new world, risks faced by women are considerably high. These
risks involve online harassment or cyber bullying, morphing, fake profiling, cyber
stalking, impersonation, identity theft, defamation, violation of body privacy,
exposure to online fraudsters, gendered cyber hate, casting aspersions on women
targets in a most indecent manner, workplace harassment with digital aid etc. The
Indian Penal Code 1860 and the Information Technology Act 2000 are the main
legislations dealing with offences in this regard. The Protection of Children Against
Sexual Offences Act 2012 also has provisions to curtail cybercrimes of sexual
nature against children.

Online harassment or Cyber bullying would mean an overt, intentional act of
aggression towards another person online, or a wilful and repeated harm inflicted
through the use of computers, cell phones and other electronic devices. Morphing,
on the other hand, involves editing the original picture by an unauthorized user so
as to create a fake identity. In cyber stalking, the stalker or predator follows the
victim’s movements in cyberspace and continually engaging in mental assault by
posting defamatory/abusive messages on social media or bulletin boards frequented
by the victim, entering live chat rooms where the victim is present and sending
abusive messages. The stalker impersonates the victim online — by creating a
separate e-mail account and sending abusive e-mails or fraudulent spam in the
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victim’s name, or by creating fake profiles on social media and divulging personal
details like phone number and address, with sexual solicitation to meet the victim
in real-time. The stalker can commit identity theft through unauthorised entry or
damage to data or equipment, whereby the password of the victim is hacked and
information is gathered for harassment. Voyeurism, capturing images of private body
parts, disseminating these images online without her consent, creating pornographic
images of women and speaking of women in a derogatory or lascivious manner are
other wrongs against women.

Trolling women through threatening, extremely graphic and violent cyberhate,
the posting of deliberately inflammatory material to provoke responses and emotional
reactions in targets is another phenomenon. Gendered cyberhate is another term
used to refer to a range of phenomena occurring at the gender-technology-violence
nexus. It includes sexually graphic rape and death threats, and/or persistent,
unwanted sexual advances from senders who tend to become aggressive if they are
ignored or rebuffed. Signal characteristics of the discourse include profanity and
violent sexualised rhetoric. The intelligence, mental health, sexual attractiveness of
the targets is discussed in a derogatory manner, with targets being appraised of their
capacity to engage in different kinds of sexual intercourse (Jane, 2020).

The reasons for these risks are many. The transcendental nature of the internet
itself, with no boundaries, ever changing, contributes to these risks. The low
equipment cost of tools, and easy concealment of offender due to anonymity offered
by the internet design itself are contributing factors. The existence of numerous
vulnerable and easy targets helps to aggravate the problem. Loneliness is a prime
cause as many female students and staff live away from family and work for long
hours over the computers and use mobile phones for communication. Thereby
computers and mobile phones become their trusted pals. Most of the cybercrimes
against women remain unreported due to hesitation and shyness of the victim and
her fear of defamation of her name and her family’s name.

2.1 LAWS ON ONLINE HARASSMENT OF WOMEN IN INDIA

The Budapest Convention on Cyber crime is the world”s first international
treaty on cyber crime which entered in to force in 2004. However, India is not a
signatory to it, hence this paper does not discuss this convention domestic Indian
law, section 66A of the Information Technology Act 2000 made it an offence to
send offensive messages through a computer resource or communications device
which included any information that is grossly offensive or menacing character.
Punishment was laid down as imprisonment for a term up to three years and with
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fine. However, this provision was struck down in entirety by the Supreme Court of
India in Shreya Singhal v. Union of India (2015) upon the reasoning that the terms
‘grossly offensive’ or ‘has menacing character’ have not been defined by legislature
and hence impinge upon the fundamental free speech guarantees granted under
Article 19 of the Constitution of India. However, this has led to lacuna in the legal
framework to mete out punishment to an online bully of women, as there is need
to resort to multiple provisions in the Indian Penal Code under Section 354A IPC
relating to sexual harassment, section 509 IPC relating to uttering word, gesture
or act intended to insult the modesty of a woman, sections 499, 500 IPC regarding
defamation, section 503 IPC regarding criminal intimidation and section 507 IPC
regarding criminal intimidation by an anonymous communication. It would have
been appropriate for the Supreme Court to strike down those parts of the provision
which would infringe upon free speech guarantees, while retaining the remainder of
the provision in order to provide relief to sexually harassed women online.

However, the Kerala High Court has responded pro-actively to problems of
online harassment of women.

In Hareesh v. State of Kerala (2018), the applicant created a fake Facebook
profile, posted morphed obscene photographs of the victim online, posted her
mobile number under the said obscene post in order to enable strangers to contact
her. Thereafter, an anticipatory bail application was made by the applicant
apprehending arrest in respect of offences punishable under Section 354(D) of
IPC and Sections 67 and 67A of the IT Act. The Kerala High court denied the
application for anticipatory bail on the ground that materials on record affirmed the
involvement of the applicant in the offences and it would not be proper for the court
to interfere with the investigation.

In Majeesh K. Mathew v. State of Kerala (2018), the accused posted certain
pictures of the complainant and her husband on Facebook with accompanying
comments containing sexually-explicit content. The court opined that the Facebook
posts amounted to online sexual abuse and harassment of the complainant. The
court said that the accused’s abusive behaviour was a form of cyber bullying, cyber
misogyny and cyber sexism.

2.2 AN OVER VIEVW OF THE ADVERSARIAL SYSTEM FOLLOWED IN INDIA

A solution proposed at the onset itself for eliminating arbitrariness of police
functioning within the Indian legal framework is to evolve methods of better
police supervision through shifting from an adversary system of prosecution to an
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inquisitorial system of prosecution, or giving a statutory role to the office of the
Directorate of Prosecutions to supervise the police.

To elucidate further on this, India follows the adversarial system of prosecution
and trial, as part of the common law legacy left by our colonial masters. This means
that rather than actively participating in the forensic discussion in court, the judge
serves as a neutral arbitrator who maintains the balance between the opposing
rivals. The adversarial system assumes that the best way to get to the truth of a
matter is through a competitive process between the prosecution and the defence to
determine the facts and application of the law accurately.

In the adversarial system, the judge’s job is to serve as an independent
umpire who determines whether the prosecution has established its case beyond a
reasonable doubt. The burden of proof rests with the prosecution to establish guilt.
The principle of orality, which states that evidence should typically be received
through the live, oral testimony of witnesses in court, is at the heart of the case.
The evidence presented by the parties is essentially what the court will consider.
The criminal justice system is also typically seen as a structure to enable a dispute
between the state and the accused because it is conceptualised as an offence against
the state. As a result, the victim is inevitably left out. In an adversarial system, the
parties cross-examine witnesses to disprove the other side’s claims and unearth
material that the other side has not raised. Therefore, we can conclude that in the
adversarial system, parties have a great deal of freedom in how they present their
evidence, which mostly covers how witnesses are cross-examined. The judge plays
a passive role in the adversarial system since he is not required to actively seek for
the truth. The judge does not participate in the investigation or offer the prosecution
any directions.

In adversarial systems, the emphasis of trial is upon procedural correctness.
Because the adversarial system demands rigorous obedience to the law’s procedural
requirements, there is less room for the state to be prejudiced against the accused.
It offers plenty of chances to learn the truth in a courtroom laboratory. This concept
enables both parties to completely vent their complaints and have a judge who is
unbiased and impartial reach a decision. The fundamental benefit of this approach
is that the judge is not directly involved in the investigation since otherwise, his
decision-making would be biased. The best protection for a person’s right to privacy
is provided by it. There is, in essence, a guarantee of a fair trial.

This system’s primary flaw is that it disproportionately favours the accused
and is oblivious to the needs and rights of the victim. The majority of legal matters
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in this system do not proceed to trial, which might result in serious injustice when
the accused is represented by an inexperienced or overburdened advocate. Complex
technical issues like those involving science, technology, or tax or accounting
requirements are not accurately resolved. We can claim that justice delayed is
justice denied because too much emphasis on procedure may cause needless delay.
Without a voice or a place in the system, the victim serves as the prosecution’s
witness, and as a result, he ends up being the criminal justice system’s forgotten
object and subject.

On the other hand, an inquisitorial system has prevalence in countries which
follow the civil law system or the continental law system which basically relates
to the Romano Germanic system of law. The accused is presumed to be innocent
in an inquisitorial system, and it is the judge’s responsibility to ascertain the truth.
The judge’s inner satisfaction or conviction is the necessary standard of proof. The
parties’ only responsibility in an inquisitorial system is to submit potential questions
for the witnesses to answer. There is no formal cross-examination; the judge asks
the witnesses the questions.

In this system a preliminary investigation is conducted by a Judge of Instruction
or the investigating magistrate as a means of seeking the truth. The investigating
magistrate is actively involved in overseeing an investigation of the facts of a case
and has the authority to seek out specific evidence, direct lines of inquiry in favour
of the prosecution or defence, question complainants, witnesses, and suspects, and
ultimately decide whether there is enough evidence to proceed to trial. The trial
judge is then given a dossier, which the investigating magistrate has prepared. As
a result, the prosecutor’s discretion is limited, and the defendant typically cannot
enter a guilty plea.

The prosecutor, the police, the defence attorney, and the court work together
to achieve justice. The court can take an active part in gathering evidence, looking
into the matter, and questioning witnesses. In an inquisitorial proceeding, the judge
serves as the main interrogator of the defendant and witnesses and is required to
take testimony until the truth is established. Here, the judge’s assessment of the
evidence’s relevance determines whether it is admissible. Thus, as long as the
Judge finds the evidence to be pertinent, it will probably be permitted regardless
of its veracity and potential for prejudice. However, the defence only has a limited
ability to suggest questions to the judge in an inquisitorial system. The Judge has
the discretion to determine whether to accept the suggestions or not. The emphasis
of trial is upon factual certainty.
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The accused, the victim, and the judge are all entitled to attend the hearing
before the trial. However the involvement of the parties is constrained to suggesting
the questions that may be presented to the witnesses. There is no formal cross-
examination; the judge is the one asking the witnesses’ questions.

In an inquisitorial system, victims have a more official involvement in the pre-
trial investigation stages, including the legal right to demand specific lines of inquiry
or to take part in interviews by the investigating authority. During the trial phase,
the victim may also be represented by counsel in several civil law jurisdictions.
The victim of the crime is a full party and participates in the pre-trial investigation
and trial as a “partie civile,” as well as having the criminal proceedings decide on
his request for civil relief (arising from the crime). The right to seek restitution for
harm done gives birth to the civil party’s ability to take legal action.

An advantage of shifting to an inquisitorial system is that such would provide
for a preliminary judicial screening before cognizance is taken by the judge of the
offence. It is a system which does not exempt anyone or provide special treatment
to some, and thereby reduces the advantage of wealth within the justice system. It
features independent review of all teams, and makes distortion of evidence easier
to detect. Through the inquisitorial system, an indirect check or screening on police
action is brought about by the investigating judge.

The disadvantage of the inquisitorial system is that there is an inherent likelihood
of bias as the court itself participates in the investigation proceedings. The cardinal
principle of proof beyond reasonable doubt may tend to get compromised in such a
system and result in justice being denied to the accused.

Striking a balance between adversarial and inquisitorial systems

Before the Code of Criminal Procedure was re-enacted in 1973, the police
themselves acted as prosecutors representing the state. This practice was stopped
and Public Prosecutors were appointed in order to bring about a separation between
judicial and executive functions. However, the power to pick and choose the
evidence that goes before the public prosecutor lies within the absolute domain of the
police, unfettered by any external control- mechanism. Currently, the prosecution
has no supervisory role in monitoring the investigation and the documents gathered
by the police. This results in various procedural lapses. So within the adversarial
system itself, without making a tremendous shift towards an inquisitorial system of
prosecution, a system of checks and balances upon police powers and action can
be devised, by providing by means of statute, a supervisory role to the office of the
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Director of Public Prosecutions. The Directorate can overlook the functioning of
the police from the onset of the case to before filing of charge-sheet in order to bring
about accountability in the actions of the police. This would be in the lines of the
functioning of the office of the District Attorney in the USA.

3. SOCIAL SCIENCE EVIDENCE REGARDING PERSPECTIVES OF A
VICTIM OF ONLINE SEXUAL HARASSMENT

It can be seen from facts laid down in section 2.2. that the adversarial system
in place today is not designed to defend minorities, indigenous people, or weaker
communities. The adversarial system makes access to justice impossible for the
underprivileged since it entails a high standard of proof and hefty costs. Numerous
thousands of people are awaiting trials in courts due to the lengthy adversarial
process, which also adds to the trial length.

This contextual framework let us explore victim’s perspectives on online
sexual harassment, where the perpetrator is not physically present, yet the anguish
suffered by the victim is multiplied as she is constantly surrounded and reminded
by harmful content. Feelings of despair and helplessness enfold the victim, as it is
evident that our legal machinery is not tuned to offer immediate relief.

This section lays down the motive for cybercrimes as sexual harassment and
exploitation, proceeds to the definitions of various crimes of gendered cyberhate,
discusses the economic and psychological harms of gendered cyberhate and finally
proceeds to the responses of women towards these abuses.

3.1 Motives for Online Sexual Harassment

The National Crime Records Bureau publishes a set of reports for each year
titled “Crime in India.” In its 2012 Report, it was stated that among the 96 cases
registered under cybercrimes in Kerala, the motive was harassment of women.
In 2019, among the various motives for commission of cybercrimes, sexual
exploitation was seen in 2266 of the crimes reported for the whole of India, and in
70 of the cases reported from Kerala.

3.2 Definitions of Online Sexual Harassment

Apaper published by Sethi and Ghatak (2018) defines Cyber Sexual Harassment
(CSH) as the use of the internet to make uninvited advances, communications or
interactions with any other person or entity, in the form of unsolicited posts and
comments on social media sites, emails, texts, graphic images and posts directed
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at the victim, instant messaging etc. Jane (2020) enumerates the manifestations of
gendered cyberhate into Cyber bullying, doxxing, cyberstalking, Google bombing,
identity theft and impersonation, rape video blackmail, revenge pornography,
sextortion, swatting, Wikipedia vandalism and mob attacks.

3.3 Effects of harms caused by Online Sexual Harassment

The study by Sethi and Ghatak (2018) focussed on gauging the awareness
levels on gender-based cyber sexual harassment so that the perception of women on
cybercrime with reference to the Indian psyche could be evidenced. Effects of cyber
sexual harassment on the victims were identified as two-(1) mental torture and (2)
damage to personal relationships due to lack of support and trust from partners.

Jane (2020) lays down the harms of gendered cyberhate. Gendered cyberhate
results in economic loss, affecting women'’s ability to find and keep jobs, to market
their personal brands and businesses, to network socially and professonaly. Loss of
reputation has repercussions for future employment and career building prospects.
Mental trauma is caused by debilitating fear, feelings of anxiety, sadness, shame,
isolation, vulnerability, unsafeness, distress, pain, shock, terror and violation. These
factors can lead to anxiety disorder, depression, panic attacks, agoraphobia, self
harm and psychological breakdown.

3.4 Women’s Responses to Online Sexual Harassment

The study by Sethi and Ghatak (2018) proposed a preliminary self —help model
to follow-identifying the act of cyber sexual harassment, blocking the harasser and
reporting him to social media platforms and seeking assistance from the cyber
police. Pursuing legal action is of last resort, and the authors suggest filing a public
interest litigation to challenge governmental policies and procedures and to provoke
the political system into responding to a problem that has been hitherto ignored.
Such a public interest litigation would be advantageous as it would raise awareness
and save costs as a large number of the public were affected by the act of cyber
sexual harassment.

However, Jane (2020) makes a statement that many women are reclaiming
a sense of power and agency by using a range of strategies to fight back against
and sometimes enact revenge on their male attackers. Jane (2020) outlines various
coping strategies of women to deal with online sexual abuse:

1. Distancing
2. Rationalising
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3. Practicing technological hygiene
4. Restricting internet use to avoid interaction with strangers
5. Reporting

6. Confronting attackers whether by similarly abusive tactics, reason, humour,
good natured appeals to assailants as fellow internet users

7. Traditional awareness —raising and advocacy activism like writing/speaking
about cyberhate, signing or launching petitions, lobbying platforms and policy
makers, rallying support from online and/or offline communities, providing
assistance to other female targets, forming or joining activist groups, archiving
received cyberhate for activist purposes

8. Engaging in performance based activism

9. Engaging in online vigilantism aka digilantism-extrajudicial practices
intended to punish attackers or otherwise bring them to account-calling out, or
naming and shaming online attackers, and/or attempting to bring antagonists to
account by contacting their employers or family members and/or hunting down and
confronting them offline.

Even though digilantism offers many benefits and is understandable given
the dearth of insitutitonal interventions, Jane (2020) warns about the risks that
individual activists can consequentially face, namely, contribute to an escalating
cycle of amplifying aggression online and thereby involve large groups of digilantes
engaging in excessive forms of retaliation.

3.5 Potential Remedies to the Menace

Jane (2020) discussed various strategies to curb the menace of online
harassment of women. Fines can be levied for recognised offences. Civil remedies
like protection orders and litigation can be tools against individual offenders. Class
action law suits against software designers and platform operators who create and
maintain unsafe environments can be initiated. Platform operators and technology
designers can be urged to implement measures such as a ban on instant/disposable
and/or anonymous accounts. It may be noted here that a similar action was taken
in India when a fine of Rs. 10 lakh was imposed by the court on intermediaries
for disclosing the victim’s identity in the Kathua case. Jane (2020) suggested
that software designers and platform managers who do not take responsibility for
designing safer spaces-like the safety built into offline environments- could face
potential fines, liability and even criminal sanctions if their users are harmed. Ethics
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could be taught to engineering and design students for making value-sensitive
designs. Jane (2020) succinctly pointed out that the most comprehensive and
multifaceted response to gendered cyberhate cannot succeed without a concomitant
shift in the inequitable treatment of women and girls in the broader culture

CONCLUSION

The systemic lacuna in the Rule of Law framework not only exists in Kerala
and in the rest of India, but also in different countries across the globe.

There is an established cyber law frame work in India which has to be
strengthened through bringing to life the system of cyber courts as clearly laid
down in the Information Technology Act 2000. Section 66A of the Information
Technology Act should be re-enacted in words that specifically punish online
harassment. There can be imposition of heavy fines upon platforms like Facebook,
You Tube, Twitter etc for perpetration of online harassment of women.

There are many legal provisions in India for tackling gendered cyber hate.
However it is to be understood that a continued adherence to the accusatorial system
of prosecution has its own flaws. It is high time to make a more fundamental shift
to an inquisitorial system of prosecution, or give the public prosecutor’s office a
supervisory role over the police in order to address various systemic failures in
justice so that people do not lose faith in the Rule of Law.

Notes

1. Such messages can include (1) any information that is grossly offensive or has menacing
character or (2) any information which the sender knows to be false, but persistently uses
the computer resource or communication device for the purpose of causing annoyance,
inconvenience, danger, obstruction, insult, injury, criminal intimidation or cause enmity
or hatred or ill will or (3) any message to cause annoyance or inconvenience or to deceive
or to mislead the addressee or recipient about the origin of such messages.

2.  Srikrishna, B. N. (2008) “The Indian Legal System,” International Journal of Legal Infor-
mation: 36(2) Article 8 242-244

3. Jonathan Doak (2008) Victims Rights, Human Rights and Criminal Justice (USA:
Bloomsbury) at 34.

4. Deshmukh, Anand K (2020). Adversarial and Inquisitorial Models of Criminal Justice
System: A Comparative Analysis. International Journal of Legal Science and Innovation
2(2) 70-77 at 71.

5. Ibid
. Ibidat 72
7. Ibid at 73
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Abstract:-Vertical Electrical sounding was conducted in Mogral river basin for
the detection of water bearing rock layer under the surface.The VES analysis
provided a general sequence of high resistivity in the first layer consisting of
hard laterite/dry lateritic soil followed by low resistivity layer (porous laterite)
and bottom layer of moderate to high resistivity (weathered/fractured crystalline
rock to massive crystalline rock). Most of the sounding curves obtained in the
basin were of Q type. The resistivity value of the first layer (p1) of the river basin
varied from 275 ohm-m at Mogral Kadavu to a highvalue of 9494 ohm-m at
Kollya. The resistivity value of the second layer (p2) varied from 6.31 ohm-m at
Mogral Kadavu to 3802 ohm-m at Chathapady. The resistivity value of the third
layer (p3) showed a range from 2.2 ohm-m at Mogral Kadavu to 6968 ohm-m
at Bovikkanam. This indicated the variation of third layer from weathered and
fractured crystalline rocks to massive crystalline rocks. Comparatively higher
resistivity value of third layer at places like pady 2 and Bovikkanam indicated
massive hard rocks. The thickness of the third layer could not be determined, as
it represented the basement rock. In the midlands and the lowlands of the basin
the dominant phreatic aquifer is laterite. The clayey sand which forms the second
layer is the dominant aquifer in the coastal area.

Key words: -Mogral river basin,Ohm’s law, Vertical Electrical Sounding,Schlumberger
array
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1 Introduction

The study of quality and availability of groundwater has become a major
concern and primary need for our society. A number of methods, ranging from water
witching to the hydrogeological and geophysical methods, are practiced for the
investigation of subsurface water. The geophysical techniques are widely applied,
because of its reliability and advances in computer software, all over the world
for groundwater exploration. The geophysical investigation combined with surface
hydrogeological observations provides excellent information on groundwater
occurrence in an area.

The physical properties of different objects of the earth, with respect to
electrical, gravitational and magnetic characters, are not uniform at many places. The
geophysical differences or anomalies are taken as the criteria for the detailed study.
These anomalies can be measured or quantified by various geophysical techniques.
Geophysical methods are very useful in assessing the groundwater potentiality of
geological formations, estimating thickness of weathered zone, depth to bedrock,
fractures in hard rock terrain and delineating resistive granular zones in sedimentary
formation and paleochannels (Uwamungu and Senthil, 2015). There are marked
contrast in formations and physical properties of earth horizontally and vertically.
This variability of physical properties are due to the variations in occurrence of
groundwater is helpful in identifying and delineating the groundwater potential
formations. The groundwater occurs within the fracture, joint and weathered zones
of a formation. The size of such structures and their interconnectivity determine the
groundwater yield (Chandra et al., 2004).

2 Methodology

Apparent resistivities from 38 locations of the study area were determined
by electrical resistivity method using Schlumberger array. In this survey, electric
current was passed through a pair of steel current electrodes to the terrain and the
drop in potential was measured across a couple of potential electrodes. The depth
of penetration of electric current is related to the spacing of the electrodes. At each
arrangement, an apparent resistivity was determined on the basis of the measured
potential drop, the supplied current and the gap between electrodes. Sequences of
measurements were done for depth profiling or vertical electrical sounding (VES).
The apparent resistivity values were plotted against half current electrode spacing
AB/2 and deduced sub surface layers using computer software. The resistivity
curves of each location were drawn with the aid of software IPI2 WIN and from
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which resistivity and thickness of deduced layers were prepared.

3 Electrical resistivity methods

The electrical resistivity method is used to detect subsurface anomalies by
the flow of electric current through the ground. This technique analyzes resistivity
parameters of earth objects by measuring the resistance offered by various
formations in the ground. This method has got potential applications in groundwater
exploration, mineral exploration, geothermal exploration, permafrost mapping,
engineering studies and geological mapping (Abdullahi et al., 2014). Electrical
resistivity methods are largely conducted for both regional and detailed surveys for
the exploration of groundwater on behalf of their better resolving powers, low cost
and vast range of applications in the field (Balakrishna et al., 1978; Chandrasekhran,
1988; Asfahani, 2013; Raju, 2014). Electrical resistivity surveys of underground
terrain have been applicable to infer the thickness and resistivity of formation for
evaluating groundwater potential and for pointing boreholes in fractured confined
aquifers (Muchingami et al., 2012).

Many of the rocks resist the flow of current in them. The resistivity of an
aquifer is controlled by the quality of water in them, porosity and permeability of
the aquifer and the temperature of the sub surface environment. Ideally, as porosity,
hydraulic conductivity, water content and water salinity of a formation increases the
resistivity decreases. Resistivity of clay and shale are relatively lower compared to
saturated sand and gravel. The electrical resistivity of weathered rocks commonly
varies with depth(Mallick and Roy, 1968; Koefoed, 1979). The rock formations
saturated with water having high ionic strength are characterized by very low
resistivity value (Gilkeson and Wright, 1983).The resistivity values of different
materials including rocks, alluvium, sand, clay and water has shown in Table 1.

Table 1 Resistivity values of different materials

40

Material) Resistivity (2 m)
Alluvium 10 to 800

Sand 60 to 1000

Clay 1 to 100
Groundwater (fresh) 10 to 100
Sandstone 8 —4 x10°
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Shale 20 -2 x10°
Limestone 50-4x10°
Granite 5000 to 1,000,000

(Keller and Frischknecht, 1996)

3.1 Basic principles

The electrical resistivity method is based on Ohm’s law. The law states that
the current (I) passing through a conductor is directly proportional to the voltage (V)
applied across it and inversely proportional to the resistance (R) of the conductor
(Equation 1).
A

= (1)

Where, R is measured in ohms, I in amperes and V in volts. The resistance R
depends on the length and thickness of a conductor. Resistance decreases with area
of cross section (A) and increases with the length (L) of the material (Equation 2).

L
R=p E (2).

Where, p is the electrical specific resistance (ohm-m), a characteristic of the material
through which current flows.

The earth’s materials are not homogeneous and it varies along depth as well
as laterally in a terrain. Hence the resistivity values obtained by passing current
through the ground are not the true resistivity. That is, the resistivity value measured
at the surface of the earth is the apparent resistivity and its measurement along
depth by electrical resistivity survey is known as vertical electrical sounding
(VES). In VES direct current is introduced into the ground by means of two current
electrodes (AB). The current induces a potential difference due to the resistance
offered by the formation of earth. This induced potential between any two points is
measured by another set of electrodes (MN) (Figure 1). If a potential difference AV
is measured for a known current (I), the apparent resistivity P, of the earth section
can be computed by the following relation (Equation 3)

AV
p,~KT 3)
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Where, K is the geometric (spacing) factor which depends upon the electrode
configuration.

3.2 Schlumberger array

The current effectively penetrates to a depth that is generally 2040 %
to that of the spacing of outer current electrode (AB) and dependent on the earth
resistivity in VES method by the Schlumberger array (Edwards, 1977). The electric
current is made to flow deeper and deeper sections of the formation by fixing current
electrodes wider from the center of the array, after each measurement. At the same
time, the position of the potential electrodes has to be increased along with the
increase in gap between the current electrodes. This is needed to keep the detection
of voltage above the noise level. VES is useful in ascertaining the thickness of
overburden as well as thickness and resistivity of subsurface formations (Telford et
al., 1990).
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Figure 1 Electrode configurations for Schlumberger array.

4 VES in Mogral river basin

A total of 38 VES were conducted in Mogral river basin using the
Schlumberger array with maximum current electrode spacing of AB/2 = 100 m
to obtain values of resistivity and thickness of different sub surface formations
(Figure 2). The apparent resistivity data derived from VES survey was plotted
against half of the current electrode spacing (AB/2) using IPI2ZWIN software. It
was used to interpret curves of resistivity sounding by curve matching technique.
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This involves the analysis of field curve and the matching theoretical curve. The
thickness and resistivity of the geophysical layers were computed. The nature of
VES curve of each location varies with apparent resistivity (p,) and thickness of
the geoelectric layers and total depth of passage of current (Maitra and Ghose,
2008). The geoelectrical layers may be corresponding to the geological set up of
the region.The sounding curves terminate on higher resistivity layer indicate the
basement rock (Mohammed-Aslam et al., 2010). A three layered model consisting
of compact laterite at the top, porous laterite at the middle and fractured to massive
basement rock formation at the bottom was inferred from the field data.
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Figure 2 Locations of VES conducted in Mogral river basin.

In a resistivity method, a typical two layer section may represent the area
having a finite first layer and an infinite second layer. In two layer section either the
resistivity of first layer is greater than the second layer (p1> p2) with an ascending
type curve or vice-versa with dissenting type curve. In a three layer section, of
different combinations of resistivity distributions (Table 2), four type curves are
possible (Zohdy et.al.,1974).
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Table 2 Types of resistivity curves

Resistivity Types of curves
distribution
pl<p2<p3 A type
p1>p2>p3 Q type
p1>p2<p3 H type
pl<p2>p3 K type

A- Type curve is acquired in hard rock terrain with a thin layer of conductive
top soil. Here the resistivity of layers continuously increases with depth. A type
curves were not observed in the study area.

In areas where the resistivity of layers continuously falls with depth, Q types
of curve were observed. Koprabazar, Mogral, Mogral Kadavu, Mogralputhur,
Chowki 1, Chowki 2, Parappady, Bedradukka, Kambar, Muttathody, Kollya,
Kollangana, Chettumkuzhi, Pannipara, Padyl, Nellikatta, Paika, Athrukuzhi,
Edneer, Ammangode, Erinjery, Vannachadav and Bellipady regions of the study
area exhibits profiles of this nature.

H type curves were obtained in terrains with a low resistivity layer of weathered
or water saturated formations sandwiched between layer of high resistivity in the
upper part and a hard rock with high resistivity at bottom part of a terrain. Patla,
Bela, Naimarmoola, Alampay, Nalam mile, Pady 2, Masthikundu, Bovikanam and
Kadakam have shown this type of curve.

The K type sounding curves show a high peak flanked by low resistivity values
on either side. Such types of curves were seen in areas where massive layer of
high resistivity between layers relatively low resistivity at top and bottom. Such
types of curves are generally encountered in coastal areas where fresh water aquifer
lying in between clay layer at the top and a zone of saline water in the bottom. In
Mogral river basin the K type curve is due to the presence of hard laterite, which
has comparatively high resistivity, between layer of top laterite soil and weathered
crystalline rocks . K type curves were found at Uliyathadka, Manya, Ethirthodu,
Chathapady, Muliyar and Attaparamba.

In a four layer conditions, eight types of complex combinations are possible
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as AH, AK, HA, KH, KQ, QQ, QH and HK. The four layer condition was not
encountered in the present study.

5 Results and Discussion

The VES curves were drawn and interpreted by computer software IPI12
WIN. Based on these interpretations, the parameters p and h of each location were
estimated. Curves of all the 38 locations indicated a three layered successions in the
river basin. Among the plotted field curves, 9 curves are H type, 6 curves are K type
and 23 curves are Q type. H type curve were obtained in hard rock terrains which
consists of dry soil of high resistivity at the top as the first layer, a water bearing
laterite layer of low resistivity as the second layer and crystalline rock of high
resistivity as the lower layer. This type of resistivity curve was obtained in Mogral
river basin in locations of Koprabazar, Mogral, Mogral Kadavu, Mogralputhur,
Chowki 1, Chowki 2, Parappady, Bedradukka, Kambar, Muttathody, Kollya,
Kollangana, Chettumkuzhi, Pannippara, Pady2 and Edneer. The K type curves
can be obtained in terraines in which the resistance of middle layer is higher than
top and bottom layers. The K types of curves were found at Uliyathadka, Manya,
Ethirthodu, Chathapady, Muliyar and Attaparambu. The Q type curve seen in coastal
areas, were indicative of locations of probable salt water intrusions in underground
fractures and pore spaces. The sounding curves of Mogralriver basin is shown
in Figure 3 to 5. The Table paired with each Figure represents layer number (N),
resistivity (p) and depth to the bottom (h) of each layer.

e | h | d [ ar
9494 3.14 3.14 -3.136
1417 115 146 -14.59
149

Figure 3Q- type curve at Kollya
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p | h [ d [ At
2335 10.4 10.4 -10.36
17.7 148 251 -25.12
423
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Figure 4 H- type curve at Kadakam.

p [ h [ d [ At
575 2.09 2.09 -2.093
1859 7.29 9.39 -9.387
81.7

\
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872

Figure 5 K-type curve at Uliyathadka

The thickness and resistivity layers obtained from the resistivity curves of each
location were compiled in the Table 3.
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Table 3 Resistivity and thickness of various layers and type of curve

VES ) Latitude L.on— Thickness (m) Resistivity (Q m) Type
No. Location (dd) gitude of
(dd) hl h2 pl p2 p3 curve
1 Koprabazar 12.573 |74.947 |1.21 16 2721 |242 523 Q
2 Mogral 12.572 |74.952 |0.928 |8.48 3360 |591 19.8 Q
3 Mogral Kadavu |12.561 |74.958 |0.398 |7.59 275 631 |22 Q
4 Mogralputhur 12.554 |74.959 [0.392 |6.71 2858 623 27.5 Q
5 Chowki 1 12.544 74962 |0.546 |(4.78 2788 |1061 |196 Q
6 Chowki 2 12.536 |74.965 [0.589 |5.11 2764 | 685 213 Q
7 Parappady 12.562 |74.974 (0992 |(3.62 5791 |1342 |256 Q
8 Bedradukka 12.54 |74.982 397 |21.3 3709 1020 |128 Q
9 Kambar 12.547 |74.978 |1.11 3.83 9272 1152 |291 Q
10 Uliyathadka 12.542 |74.999 (427 |304 575 |1859 |81.7 K
11 Muttathody 12.539 |75.024 |1.46 15.6 1213|262 144 Q
12 Patla 12.565 |75.003 |[8.57 |6.59 1941 |22 463 H
13 Kollya 12.563 |75.021 |3.14 11.5 9494 | 1417 |149 Q
14 Bela 12.585 |75.024 |[19.1 15.5 1173|121 777 H
15 Manya 12.561 |75.049 |2.87 1.69 599 1601 |171 K
16 Kollangana 12.544 |75.037 |0.867 |15.4 2353 |79.7 |8.46 Q
17 Chettumkuzhi 12.536 |75.014 |0.694 [4.42 1818 |599 81.1 Q
18 Pannippara 12.535 [75.024 |1.26 |5.70 1454 |534 130 Q
19 Nainmarmoola [12.517 |75.025 |2.08 |83.2 1255 |344 599 H
20 Alampady 12.532 |75.039 |5.79 |3.93 5149 |108 322 H
21 Nalam mile 12.513 |75.036 |0.739 [12.82 |2718 |222.2 (33539| H
22 Pady 1 12.531 |75.055 |[1.59 11 8965 | 1270 |242 Q
23 Pady 2 12.539 |75.051 |9.38 [47.7 1460 |146 3243 H
24 Nellikatta 12.542 |75.069 |0.446 |7.52 7026 | 1898 |236 Q
25 Paika 12.538 |75.088 |2.99 10.2 5882 | 1460 |200 Q
26 Athrukuzhi 12.539 |75.059 [0.691 |7.55 6091 1992 |276.4 Q
27 Masthikundu 12.512 |75.071 ]0.755 |0.637 |3061 |80.3 |889 H
28 Ethirthodu 12.535 |75.065 |[3.93 |2.0 1975 |3679 |263 K
29 Edneer 12.524 |75.071 |0.421 [47.6 8757 |345 65.9 Q
30 Bovikkanam 12.507 |75.093 |6.73 |48.4 3772|222 6968 H
31 Ammangode 12.516 |75.094 |2.44 [8.02 1605 |276 141 Q
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32 Chathapady 12.532 | 75.099 | 0.263 | 8.17 731 | 3802 | 314 K
33 Muliyar 12.512 | 75.119 | 2.81 27.9 288 | 2591 |5.61 | K
34 Attaparamba 12.521 | 75.115 | 1.25 | 2.69 825 | 2812 | 397 K
35 Erinjery 12.525 | 75.125 | 1.08 | 459 5020 | 1223 | 2.37 | Q
36 Vannachadav 12.53 75.143 | 0.831 | 8.34 2883 | 1497 | 619 Q
37 Kadakam 12.531 | 75.147 | 10.4 12.5 2335 | 17.7 | 423 H
38 Bellipady 12.509 | 75.125 | 0.99 | 8.84 7032 | 2450 | 265 Q

The resistivity value of the first layer (p1) of this basin was in the range from
275 ohm-m at Mogral Kadavu to a highvalue of 9494 ohm-m at Kollya and the
thickness varies from 0.263 m (Chathapady) to 10.4m (Kadakam). The resistivity
value of the second layer (p2) varied from 6.31 ohm-m at Mogral Kadavu to
3802 ohm-m at Chathapady. The thickness of second layer varied from 0.637
m (Masthikundu) to 83.2 m (Nainmarmoola). The existence of hard laterite at
Uliyathadka, Manya, Nellikkatta, Athrukuzhi, Ethirthodu, Chathapady, Muliyar,
Attaparamba and Bellippady have resulted comparatively higher resistivity (>1500
ohm-m) values of the second layer. The lithomargic clay layer and weathered
crystalline rock exists below the laterite layer in the study area. Along the coastal
region, the probable second layers of clayey sand have shown very low value
of resistivity. The resistivity value of the third layer (p3) was varying from 2.2
ohm-m at Mogral Kadavu to 6968 ohm-m at Bovikkanam. This variability could
be due to lithomargic clay and fractured crystalline rocks to massive crystalline
rocks. Comparatively higher resistivity value of third layer at places like pady 2 and
Bovikkanam indicated the occurrence of massive crystalline rocks.The thickness
of the third layer could not be determined. The spatial variations in resistivity of
inferredsecond and third layers are shown in figures 6and 7. In the midlands and the
lowlands of the basin, laterite acts as the dominant phreatic aquifer. The weathered
and fractured crystalline rocks were also good aquifers. The dominant aquifer in the
coastal area is clayey sand which was identified as the second layer in this study.
Contouring the apparent resistivity is an important method, through which one can
easily identify the groundwater potential areas (Sarma and Sarma, 1982).
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Figure 7. Resistivity variations of third layer of Mogral river basin.

The transit of groundwater in the area is largely controlled by joints and other
structurally weaker planes, openings in rock formations, interconnection of weaker
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planes and their spatial extent. The analysis and interpretation of the VES data
showed that the distributions of various underground layers are not consistent
within the Mogral river basin. While sandy soil intercalated with clay is the
dominant phreatic aquifer of the coastal plains, layers of laterite and lithomargic
clay formations are the dominant phreatic aquifers of lowlands and the midlands.
The areas where the top soil, laterite and weathered rock is very narrow or absent,
are not suitable for development of groundwater through open dug wells. This type
of terrain is not identified in the study area. The potential aquifers deduced from this
study are given as Table 4.

Table 4 Potential aquifer types of Mogral river basin

Geomorphic unit | Geophysical layer | Aquifer type
Coastal plain Second layer Clayey sand
Lowland region Second layer Laterite
Second layer Laterite
Midland region ) Weathered/Fractured
Third layer .
Crystalline rock.

The yield from a hard rock is determined by the size, location and interconnection
of the fractures, and also the quantity of accumulated material that may be blocking
the fractures and recharging sources. Compared to the shallow aquifer, the volume
of water occupied in fractured hard rocks is less and this amount further decrease
as fractures become narrower at deeper levels. The cumulative amount of water
occupied in the fractures of the hard rock terrain is meager. The location of potential
fracture zones in hard rock area is extremely important to yield large amounts of
groundwater. The resistivity data provided decisive information about the presence
of the conducting underground fracture and groundwater occurrence of this area.
Analysis of the data revealed that shallow aquifers are the probable potential sources
in the lowland and midland region.

6 Conclusion

Electrical resistivity survey was found useful and reasonably accurate for
delineating the subsurface water bearing formations. The layer of low resistivity
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value indicates an aquifer of higher groundwater potential and layer of high resistivity
indicate an aquifer of lower groundwater potential. In the present study the second
layer (porous laterite) and the third layer (weathered / fractured crystalline rock)
were found to be the potential aquifers of Mogral river basin.
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COMPETITIVE STATE ANXIETY IN THE
FIDE RATED MALE AND FEMALE CHESS
PLAYERS
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Abstract: The purpose of the study was to examine the level of Competitive
State Anxiety in the FIDE rated male and female Chess Players from Kerala,
India. The participants of the study were 110 male and female FIDE rated Chess
Players between the ages of 13 to 35years from various districts in Kerala. The
Competitive State Anxiety Inventory -2 (CSAI-2) developed by Martens et al.
was used to measure the Competition Anxiety of the subjects under the study.
The findings of the study indicated that significant differences were obtained
between the male and female FIDE rated chess players on Sports Cognitive
Anxiety and Somatic Anxiety. Female players had more Cognitive and Somatic
Anxieties than male players.

Key words: Chess, Rating, Male, Female & Competitive State Anxiety

Introduction:

Chess is a distinctive cognitive nexus where art and science come together in
the human mind and are sophisticated and enhanced by knowledge and experience.
The blending of physical ability, conditioning, chess training, mental preparation
and ability to perform wee under pressure determine the success and failure of
an individual chess player. Clearly, anxiety exerts a variety of effects on chess
performance. These effects vary based on the level of experience of the players.
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In order to facilitate peak performance the sports psychologists must consider
the different components of the competitive anxiety. The competitive anxiety
contains two sub components ie, cognitive and somatic anxiety. Cognitive anxiety
is characterized by negative feelings, incapability to concentrate and disturbed
attention. Somatic anxiety is one’s perception of his physiological arousal such as
rapid heart rate, tense muscles and butterflies in stomach. Self- confidence is an
emotion or state of mind commonly associated with athletic success. Confidence
is usually a result of a sportsperson anticipating success in the upcoming event.
Early research was limited to due to the lack of clear operational definitions for the
construct of anxiety. The development of multi dimensional theory of anxiety and
the catastrophe model provides future researchers with a theoretical framework for
better understanding of the relationship between cognitive anxiety, somatic anxiety,
self- confidence and their effect on sports performance. The purpose of the study
was to examine the level of competitive state anxiety in the FIDE rated male and
female Chess Players from Kerala, India.

Methodology:

Subjects:

The participants of the study were 110 male and female FIDE rated Chess
Players between the ages of 13 to 35years from various districts in Kerala.

Tool:

Competitive State Anxiety Inventory -2 (CSAI-2)

Purpose: The Competitive State Anxiety Inventory -2 (CSAI-2) developed by
Martens et al. was used to measure the competition anxiety of the subjects under the
study. The CSAI-2 contains three subscales in cognitive anxiety, somatic anxiety
and self-confidence. Each item is rated on a 4-point scale range from 1(not at all) to
4(very much so). The lowest score possible for each subscale is 9 and the highest
score 36.

Scoring: The score was recorded to the nearest whole number.

Procedure:

The participants of the study were 110 male and female FIDE rated Chess
Players between the ages of 13 to 35years from various districts in Kerala. Prior
to the test, a meeting of all the participants were held and they were explained
regarding the objectives of the study, test procedure and effort they had to put in.
The necessary data was collected by administering the test for the chosen variable.
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Statistical Analysis of Data:

‘t’ test were used to determine the difference between the subjects under the
study.

Results:

The data pertaining to the competitive state anxiety of the FIDE rated male and
female chess players were analyzed by ‘t’ test with the help of SPSS version 17.
Findings pertaining to the all the three subscales of the competitive state anxiety of
the FIDE rated male and female chess players which were subjected to‘t’ test have
been presented in the tables 1, 2 & 3. The mean difference of all the three subscales
of competitive state anxiety of the FIDE rated male and female FIDE rated chess
players are presented in figurel, 2 & 3.

Table 1

Difference in Means of the Cognitive Anxiety of the FIDE rated male and
female chess players

Gender Number Mean Mean ‘t’ Value Significance
Difference
Male 50 18.360
Female 50 20.840 2.480 5.59 Significant

Table value at 0.05 level of confidence = 1.98
Table 2

Difference in Means of the Somatic Anxiety of the FIDE rated male and
female chess players

Gender Number Mean 'Mean ‘t’ Value | Significance
Difference
Male 50 16.740
Female 50 19.940 3.200 6.97 Significant

Table value at 0.05 level of confidence = 1.98
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Table 3

Difference in Means of the Self Confidence of the FIDE rated male and
female chess players

Gender Number | Mean Mean ‘t’ Value Significance
Difference
Male 50 31.020
Female 50 30.720 | 0.300 0.50 Not Significant

Table value at 0.05 level of confidence = 1.98

Tables 1, 2 & 3 shows the results of the t- test analysis. The t- test analysis
indicated that the differences in cognitive anxiety and somatic anxiety between
male and female FIDE rated chess players but there was no significant difference
found in the case of self- confidence between the male and female players. The
female players had recorded higher scores in cognitive and somatic anxiety than
male players. It was also indicated that both male and female chess players had
the same level of self —confidence. Mean difference of the male and female chess
players for cognitive anxiety, somatic anxiety and self —confidence are presented in
figures 1, 2 & 3.

Figure 1

Mean difference of the male and female chess players for Cognitive Anxiety
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19.5 4
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Male Female
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Figure 2

Mean difference of the male and female chess players for Somatic Anxiety
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Figure 3

Mean difference of the male and female chess players for Self- Confidence
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Discussion:

The present study was conducted to compare the competitive state anxiety
differences between the genders. The findings of the study highlighted that
significant differences were obtained between the male and female FIDE rated
chess players on sports cognitive anxiety and somatic anxiety. Female players had
more cognitive and somatic anxieties than male players. The reason may be related
to the differences in personality traits, mode of thinking or cognitive structure
between male and female chess players. The psychological arousal can influence
the performance as a result of individual’s interpretation of the psychological
symptoms. But there was no difference found in the self- confidence between the
male and female chess players. This shows that the strongest predictor of self —
confidence has been found to be the amount of ability that a player believed he or
she had. Here both male and female chess players believed that they have the high
level of self- confidence in the competitive chess situation. The possible reasons
might be that male and female chess players possess equal level of confidence in
their playing ability. It was proven that competitive and somatic anxieties are higher
in females than in male counterparts. But form this investigation; we can also see
that there was no significant difference between the male and female chess players
for self- confidence.
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Abstract

From the study conducted for the purpose of constructing a standardised
questionnaire for measuring the Lifestyle pattern of the people Kerala a five-
factor based Inventory was developed which is illustrated in the following
table. It was also found that these factors can measure the lifestyle pattern of
with high degree of validity and objectivity.

Key Words: Standardization- Inventory- expert appraisal mechanism-
cognitive assessment- behavioural coding- respondent debriefing-vignettes-
split sample experiments.

Introduction

Survey questionnaires are used to produce comparable and meaningful
responses from respondents. Construction and standardization of questions and
responses are inevitable part of this process. The main aim of this process is to
elicit options and questions that are understood as intended by respondents and
that purpose of the study. In the past these goals were not met in practice and
standardised assessment tools were was rarely. Tools for providing feedback on
survey questions have been introduced or refined, which includes expert appraisal
mechanism, cognitive assessment, behavioural coding, respondent debriefing,
vignettes, and split-sample experiments. Theoretical perspectives like sense of the
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effects of question wording and context etc. are another advance is this area of
study. New theory and pretesting tools provide a scientific basis for decisions about
construction of survey questionnaires.

Lifestyle is associated with majority of health problems. Higher risk of disease
results from lifestyle decisions and conditions such as physical inactivity; a poor
diet, weight gain; consumption of alcohol; smoking; and stress. According to WHO
figures the United States spends more per capita on health care than any other
country in the world, yet the health care system ranks only thirty-seventh in the
world. Now the American health care system has placed primary emphasis on
prevention of Lifestyle Diseases and its management through active living, a shift
from its earlier focus on treatment of disease.

Kerala USA shows striking similarity in the burden of deaths from hypokinetic
diseases and related health problems. In the case of infectious diseases also the
similarity exists, iebelow 5 percent of all deaths. The most striking difference is in
cancer mortality. Though there is evidence that cancer incidence is increasing in
India, currently, the burden remains low in rural Kerala. Data from Kerala confirmed
the popular perception that heart attacks are on the increase. Ischemic heart disease
(IHD) mortality in Kerala is nearly three times higher than that in France. Even the
United States fares better than Kerala in IHD mortality. The differences in stroke
mortality are not as striking. A matter of great concern is the poor state of mental
health of the people of Kerala which is indicated by the high suicide rate. The sui-
cide rate among women in Kerala is also higher than compared to male.

During the second half of the 20" century the mortality and fertility rate in
Kerala has witnessed a dramatic decline but new problems due to the threat of
hypokinetic diseases starts to grow up frighteningly. The occurrence of Type 2
diabetes, hypertension, over- weight and obesity, and cardio-vascular diseases has
assumed alarming proportions. Quick changes in lifestyle and physical inactivity
have contributed to an upsetting increase in lifestyle diseases or non-com-
municable syndromes. It is unfortunate to learn that the state of Kerala has not yet
taken in seriously about the magnitude or the disaster consequences due to non-
communicable diseases.

Fortunately, interventions wanted for controlling these are not expensive
or much high technology oriented interventions are not required. Involvements
like following a healthy life style, exercise management, active living and a diet
management system can make a substantial dip in the problem of non-communicable
diseases in Kerala.
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Statement of the Problem

The study titled Construction and Standardization of Life-style Inventory for
Kerala is arrived to develop a special wellness inventory package for the state of
Kerala in the area of lifestyle, which is directly attributed to Health of an individual
as well as society.

Delimitations
The study is delimited to the following areas.
1) The study is delimited to fourteen districts of the state of Kerala
2) The study is delimited to the age group of 35 to 45 both gender

3) The study is further delimited to socio-economic classes as per govt of
kerala index laying in the Above Poverty Line ( APL) in the Ration Card

4) The sample population selected for the questionnaire construction will
be delimited to 1400 (N=1400), that is 100 randomly selected from 14
districts.

Limitations of the study
Since this inventory is general and educational in nature. It has some limitations.

1) It will not be able to take into account the completely family history of
diseases that may exert a significant influence on ones future health.

2) It will not be able to look at personal health history completely.

3) The assessment will be made on the basis of filled up statement, which is
subject to subject to the participants’ credibility and honesty

4) Error of proximity - the tendency to rate items similarly because they are
near to each other in the questionnaire.

Research Design

In order to test the proposed model it was necessary to utilize appropriate
measures of the proposed constructs. To develop measures for the particular
constructs, the research scholar followed the seven step stage frame work
recommended by Churchill (1979). The seven stages include

Specifying the domain of the constructs
1) Generating sample items

2) Collecting data

3) Transitional Validity

4) Construct Validity
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5) Assessing reliability
6) Final Draft

Lifestyle Questionnaire (LSQ)

Most people believe that they control their lifestyle. According to a survey,
almost three fourths of people believe that if they eat right, do not smoke, and
get regular checkups, they have good chance of preventing cancer. An even larger
number, more than 80%, believed that they can significantly reduce their chances
of having heart attack. So people are more likely to engage in preventive health
behaviors, which are health practices that promote wellness and prevent or reduce
morbidity and mortality. A self-help approach assumes that individuals can manage
lifestyle changes and can learn to control those features in the environment that are
detrimental to health. The first step in any lifestyle-change program is to evaluate
personal health habits and practices. Fifteen items were administered by using a 4
point Likert scale ranging from 1 (Never) to 4 (Very often).

Proposed items for Lifestyle Questionnaire(LSQ)

Si No Proposed items
LsQ1 Enjoy life in a rewarding manner
LsQ2 Health is controlled by heredity
LsQ3 My family has a lot to do with my becoming sick or staying
healthy.
LsQ4 I believe that health is a matter of choice
LsQ5 Health professionals control my health
LsQo6 Exercise improves the quality of life
LsQ7 I am disappointed with my life now
LsQ8 I am ready to follow a health action plan
LsQ9 If I take right actions, I can stay healthy.
LsQ10 If T get sick, my behavior determines how soon I get well
LsQl1 I am not able to control my stress.
LsQl12 Health is decided by uncontrollable factors
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LsQ13 I am ready to modify my behavior

LsQ14 [ want to make some changes in my life

Factor Analysis of Lifestyle Questionnaire (LSQ)

The correlation matrix is used to check the pattern of relationships. First the
significance values scanned and verified that there is no variable for which the
majority of values are greater than 0.05. Then the correlation coefficients checked
to find out any value is greater than 0.9. In the Lifestyle Questionnaire items, there
were no variable with high correlation value. By verifying it is found that the multi-
collinearity is not a problem for these data, all questions in the LSQ correlate fairly
well and none of the correlation coefficients are particularly large; therefore, there
is no need to consider eliminating any questions at this stage

Correlation Matrie

LsQ1 LSQ2 LSQ3 LSQ4 LSQ5 LSQ6 LsQ7 LSQ8 LSQ9 LSQ10 LsQ11 LsQ12 LSQ13 LSQ14

Correlation LsQ1 1.000 209 114 299 .056 .260 170 -.040 .051 121 .056 065 181 .159
LSQ2 .209 1.000 267 430 -.004 149 .062 -101 -010 -.032 .088 243 .098 278
LSQ3 114 267 1.000 .316 .261 120 .046 -.069 -142 .006 .080 118 .097 134
LSQ4 .299 430 .316 1.000 .199 274 .149 -.061 -108 -.004 .001 172 292 .255
LSQ5 .056 -.004 .261 199 1.000 074 218 .086 -.149 .043 -.086 -012 161 .029
LSQ6 .260 149 120 274 074 1.000 131 -.038 044 -015 .002 186 228 .180
LsQ7 170 062 .046 149 218 131 1.000 .109 -.004 .082 -075 072 129 .166
LSQs8 -.040 -101 -.069 -.061 .086 -.038 .109 1.000 207 .090 -.030 -.032 -.038 -.059
LSQ9 .051 -010 -142 -.108 -.149 .044 -.004 .207 1.000 174 .073 002 .076 077
LsQ10 21 -.032 .006 -.004 .043 -.015 .082 .090 174 1.000 .091 066 .090 .046
LsQ11 .056 .088 .080 .001 -.086 .002 -.075 -.030 073 .091 1.000 124 -.058 -.048
LsQ12 .065 243 118 A72 -012 .186 .072 -.032 .002 .066 124 1.000 169 .186
LsQ13 181 .098 .097 .292 161 228 129 -.038 .076 .090 -.058 169 1.000 271
LSQ14 .159 278 134 .255 .029 180 .166 -.059 077 .046 -.048 186 271 1.000

Sig. (1-tailed) LSQ1 .000 .000 .000 014 .000 .000 .062 023 .000 .015 006 .000 .000
LSQ2 .000 .000 .000 441 .000 .008 .000 .354 105 .000 000 .000 .000
LSQ3 .000 .000 .000 .000 .000 .038 .003 .000 407 .001 000 .000 .000
LsQ4 .000 .000 .000 .000 .000 .000 .009 .000 .438 491 000 .000 .000
LSQ5 .014 441 .000 .000 .002 .000 .000 .000 .048 .000 316 .000 27
LSQ6 .000 .000 .000 .000 .002 .000 .073 .044 .282 467 000 .000 .000
LsQ7 .000 .008 .038 .000 .000 .000 .000 445 .001 .002 003 .000 .000
LSQ8 .062 .000 .003 .009 .000 073 .000 .000 .000 125 108 .072 011
LSQ9 .023 354 .000 .000 .000 .044 445 .000 .000 .002 463 .001 .001
LsQ10 .000 105 407 438 .048 282 .001 .000 .000 .000 005 .000 .037
LsQ11 .015 .000 .001 491 .000 467 .002 125 .002 .000 000 012 .030
LsQ12 .006 .000 .000 .000 .316 .000 .003 .108 463 .005 .000 .000 .000
LsQ13 .000 .000 .000 .000 .000 .000 .000 .072 .001 .000 .012 000 .000
LSQ14 .000 .000 .000 .000 127 .000 .000 .01 .001 .037 .030 000 .000

a. Determinant = .228

The KMO statistics varies between 0 and 1. A value of 0 indicates that the sum
of partial correlation is large relative to sum of correlations, indicating diffusion in
the pattern of correlations. Furthermore, values between 0.5 and 0.7 are mediocre,
values between 0.7 and 0.8 are good, and values between 0.8 and 0/9 are great
values and above 0.9 are superb. For these data the value is 0.698, which falls into
the range of being mediocre. Since the sample size is large the researcher gets into
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the conclusion from various sources that the factor analysis is appropriate for this
data (LSQ).

KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 698
Bartlett’s Test of Sphericity Approx. Chi-Square 2215.205
df 91
Sig. .000

The factor extraction table reveals the eigenvalues associated with each
linear component (factor) before extraction, after extraction and after rotation.
Before extraction, SPSS has identified 14 linear components within the data set.
The eigenvalues associated with each factor represent the variance explained by
that particular linear component and SPSS also displays the eigenvalue in terms
of the percentage of variance explained. So in this proposed LSQ factor 1 explains
18.786% of total variance. Factor 2 explains 10.474%, factor 3 explains 9.796%,
and factor 4 explains 8.070% o f total variance. The cumulative percentages of
variance of these four factors are 47.126% to the total variance. The factors with
eigenvalue greater than 1 are extracted, which leaves four factors for Lifestyle
Questionnaire (LSQ). In the final part of the table the eigenvalues of the factors
after rotation are displayed. Rotation has effect of optimizing the factor structure
and one consequence for these data is that the relative importance of the four factors
is equalized.

The communalities in the column labeled Extraction reflect the common
variance in the data structure. At this stage SPSS has extracted four factors. Factor
analysis is an exploratory tool and so it should be used to guide the researcher
to make various decisions. One important decision is the number of factors to
extract. However, the sample is huge and Kaiser’s criterion gives recommendations
for smaller samples we can use Scree Plot for determining the number of factors
appropriate for this particular data set.

Communalities Component Matrixe

Initial Extraction C
™ ant | 1 2 3 4

Lsa1 1.000 301 T5d 35
LsQ2 1.000 510 LsQ2 501
LsQ3 1.000 571 LsQ14 541
LSQ4 1.000 564 Lsa13 520
LsQ5 1.000 875 LsQ6 517
LsQ6 1.000 339 Lsa1 510
Lsa7 1.000 399 Lsas
Lsas8 1.000 434 Lsai2
LsQ9 1.000 576 Lsas 728
LsQ10 1.000 457 Lsai0 5%

Lsas 500
Lsa1 1.000 631 Lsa5
LSQ12 1.000 304 Lsa7
LsQ13 1.000 409 LsQ11 -514 599
LSQ14 1.000 428 Extraction Method: Principal Component Analysis.
Extraction Method: Principal Component Analysis. a. 4 components extracted.

675
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The Scree Plot is shown below, it is interpreted that after the fourth component
there is downward tendency in the curve. Moreover the curve begins to tail off
after four factors. Therefore we could probably justify retaining four factors. More
than that given the large sample, it is probably safe to assume Kaisers criterion.
So for this particular LSQ four factors were extracted using Principal Component
Analysis.

Scree Plot

2.5

g
=)
|

Eigenvalue
&
1

1.0+

0.5

I I I I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Component Number

Two things considered about the format of rotated matrix. First, factor loadings
less than 0.5 have not been displayed, and the second one, the variable are listed
in the order of size of their factor loadings. The rotation of factor structure has
clarified things considerably: there is four factors and variables LSQ13,LSQ14,
LSQ4, LSQ6 an LSQ1 load on factor 1 LSQS5 and LSQ3 load on factor 2, LSQS,
LSq10 and LSq9 load on factor 3 and LSQ11 load on factor 4. LSQ 2, LSQ7 and
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LSQ12 didn’t load on any factors, so these questions were eliminated from Lifestyle
Questionnaire for further analysis.

Rotated Component Matrix

Component
1 2 3 4
LSQ14 .650

LSQ13 .608
LSQ4 .583
LSQ6 .581
LSQ1 .501
LSQ2
LSQ5 771
LSQ3 .630
LSQ8 .632
LSQ10 .630
LSQ9 .548
LSQ7
LSQ11 .762
LSQ12

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 8 iterations.

Reliability Analysis for Lifestyle Questionnaire (LSQ)

Cornbach’s alpha was computed for the revised LSQ after constructing the
validity of the questionnaire. Before computing the Alpha value, LSQ2, LSQ7
and LSQ12 were eliminated because of their poor loading on the extracted factors
during the validation process through Principal Component Analysis. Reliability
statistics shows a Cronbach’s Alpha value 0.495. Opinions differ about the ideal
alpha value. Some experts recommend an alpha of >0.5 is acceptable and others
suggest >0.70 is good for a new instrument (De Vellis 1991; Devon et al. 2007). In
our study the alpha value is 0.495 and is less than the minimum value prescribed for
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constructing reliability for a new instrument. So the items in the Physical Wellness
Questionnaire are scrutinized using item total statistics.

Reliability Statistics

Cronbach's
Alpha Based
on
Cronbach's Standardized
Alpha ltems N of ltems
495 491 1

Item- Total Statistics

In the item total statistics we can see that by deleting the item LSQS8 alpha
reaches the value 0.522.Since it is mandatory to reach a value >0.50 for alpha, the
item LSQS is deleted from the final draft of Lifestyle Questionnaire. Moreover
item LSQS8 is found to be not a significant item in the conceptual modeling and
theoretical basis of the construct Lifestyle Assessment process. So the researcher
took the decision to eliminate the item from the final draft. By this test the 10 item
for the Lifestyle Questionnaire is found reliable and decided to include in the final
draft of the questionnaire

Item-Total Statistics

Scale Corrected Squared Cronbach's
Scale Mean if Variance if Iltem-Total Multiple Alpha if Item

Iltem Deleted Iltem Deleted Correlation Correlation Deleted
LSQ1 22.8534 17.100 312 .150 437
LSQ3 22.8315 17.737 228 167 462
LSQ4 22.8806 16.115 .364 .271 415
LSQ5 22.6536 18.173 162 139 482
LSQ6 22.9290 17.607 .282 .140 448
LSQ8 22.8301 19.586 .012 .075 522
LSQ9 22.9602 18.976 .065 1139 510
LSQ10 22.7585 18.283 1151 .065 485
LSQ11 22.7007 19.640 .019 .042 518
LSQ13 23.0471 17.115 .330 175 433
LsSQ14 22.9091 17.060 .258 135 451
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Conclusion

From the study conducted for the purpose of constructing a standardised
questionnaire for measuring the Lifestyle pattern of the people Kerala a five-factor
based Inventory was developed which is illustrated in the following table. It was
also found that these factors can measure the lifestyle pattern of with high degree
of validity and objectivity.

The four factor solution of the LSQ
Principal Component Analysis with Varimax rotation and Reliability Analysis.

Initial factors

Proposed items

Readiness to change

I want to make some changes inmy life (LsQ14
—0.650)

I am ready to modify my behavior (LsQ13 —
0.608)

I believe that health is a matter of choice (LsQ4
—0.583)

Exercise improves the quality of life (LsQ6 —
0.581)

Enjoy life in a rewarding manner (LsQl —
0.501)

Health Locus
Control External

of

Health professionals control my health LsQ5
-0.771

My family has a lot to do with my becoming
sick or staying healthy. (LsQ3 — 0.630)

Health locus
control Internal

of

I am ready to follow a health action plan (LsQS8
—0.632) **

If I get sick, my behavior determines how soon
I get well (LsQ10 —0.630)

If I take right actions, I can stay healthy ( LSQ9
—0.548)

Risk Factor

I am not able to control my stress (LsQ11 —
0.762)
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Health is controlled by heredity (LsQ2)

Eliminated  Items | I am disappointed with my life now (LsQ7)

After Extraction Health is decided by uncontrollable factors

(LsQ12)

** .SQ8 was eliminated after the reliability assessment
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MVoUNGRUDIO 0000’81 ‘DI1TVIWE’ (AN MNIWHS1G3 AUSHO GAUNOMITI BRI
@AM TVIWS0 H2IYPIND) &21YPIBM@IW] 2 l0WEQ|FATME.

“@VOWd0” af)aM AUISHH VNV “AVIWM” )M IO 1@ MIANIHEMAN’ HBD
M@ d®GIE]. BRDOGHIMNE"“MVIWM” af)aM alB0jo MVIWHOMIM” aldh0N0W] DalGWO
Wlaj” $oeMaMME. a01RMLNIMT MW IMEMI@ “O1WIAV™”  ag)aN AUISHIEM” MVIW 0
af)aM ERAANCN @R Do IGWIUl2JOIBAND. HABEMNISH: Mo TMOMIM3 TVIWE0, MOWM
af)MIEBBOM AME" 213680 DalGWIUTl2JAIMIMEME. 2 l0UR® MoV M@0 HMISM]
QS B32a|0dglelo ‘Bel canto’ a)@aMI@ alBo aBhE3Udo MVIWEHOMIM” MVADOAIW]
QOJ(SGDOUﬂ_'H alml@an. ‘Bel canto’ ag)am gngoell@ad aloes1m” mowlaHles beautiful singing
af)aMIEM B®No.

uooqglwom)(s@o (HDNIVWE®I BV BB @“]mﬂcroon&go MOWHHOMIMIE]. IOV
Mo IDOHI@ MVIWMHW MalTVAIWT MIOMAYNQFOM0  “@HIWEHU" MOHAMNWIEM”
@alqY’ al®@:0e1 £3a110103a3008 A leRRUNTaIT BRIV 5SS®IW] 2 l0WEQ FMOME.

ao ao o
MIEJAINTDo BRUNIWIT 2JQ0q g  MRYOIM” GREIZINIW] MGBAN” MMy’ ©21QYAN@IEM
aleUOUTI®alqY’. ERERIIAOOD @RUN] MO MOMWINM'. V0ORVTG1HRIW alfl GHUdEBRSBo
Ma0lsf” KETEEEMQC AMMIEMQo MYV 3] MIBTAVIN@IEM” DaldY. GRG SN
WM~ MVIWS0Jo. @INMHEI MILINEMIDBNEEMNY” HEOMQo HAISBOH TG MIMD MVIWE0
9219 A1®] alNFMNBOWIBAN. EHICMAIVIRAJ0 HOAIBYMILD GRQYE MEBBHM MVIWE:0
921YIBMN®IV] aI0WOQGAMVMNE" alll HILNAMOQEs aflaflw ¢3UEBEIT O™ (@Jo
GROW1H2AIIMEAINIEL. af)grlejo ME] YDRLAID®, LIBBIM, AQ"NINAOIRIW YDENIMIIa0
eIjo G306, @JBIMo @HANWIEM” NIVBHBHH TVIWHOMIM” aBQ0jo GWILZ] 2] MVAWo.

DIVBHOIWIEJo QNBLEEBUS HOD:IVL0 §2IQAN AflBI10MBAIC0WILJo MDIV BB
0600l (BGaldq |SONHVWFHSMDIM” TVIWEH0 &S1EW HP1Q. HLOBSIVNGE SN MWDo,
HRWMVIWE0, $HITINVIWE0, NODAN TG 2JQUISTVIWE:0 Af)ANDCalINE] MV DO IEjo
MLIWEH0 af)IMD allfl CLISH:EERHSW @)UYV 2J0eMITTIABM@ . A10QYISILIBS o I01u’lel
Mo, uomg@‘rame‘;gg R, «;ra«sﬂamg al@laloriMo, @RYEIW Yo, RIANMET®] aganIQIQeS
SN0 BT TLH:LINAEM” MVIWdho.
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wemjaldludleimo

WM 10101LINOMI@ BRYBIHO® *LIS0 af)IMND GHD AW BRYWIVAHWER0 GRLONID
WO AIBRIMHBH: af) N6 ngloea@asﬁ 3-mw AIOMI@ @ 5% ®®3 1 Ao (G
sharp-C) @ss @®1&03e91swelo allMISOM’ G060 GRI-G@RYO” YD THEBIF DO
QAN@IWIMN HANFAUGBAN® . BREDIVAWO a BaHMBNIG]IG §.21Q(JOVOD]G3 ogl‘ﬂ)gas
WQO®1HEleNnolese wmjo MDMEBMODE:1EJo HVAIV(EJIVAOD® BRM®” AUIDLOMVO]S
a@¥-eme" (B-D) 1g@1aiBaslswlenw] mles@ogsm.

QO] BTN GHBEMNIUB UYRUIEHHMEBGIW albl 004EBSAME". MYOXHIDAIW
@Q®11L1VNE189Mo aIB1UD1RIMNO 6 2IGYMEBD . DIOMOIW] ale@io, AQD VNIV aleRIN0
o) M0l BGRMIWINVDIWT a10SIM HY1QYIM YD TWIWITIBHMo. (@JOVWEAQEIMIQo Vocal
chords :51@IH00088 NVIWMQME". BRDEGIME" TRHH] of 2@ o Y] B1VHEDFHBD:.
a0 §MISHE10L1 TV TmOIB1AIWEBSEG3 TVIMEGAISH:o (Voice box) @RalWINMo
92l aflBywmes (laryngologist) GruaiMoe (JEWIRMEe,|SOMIQME. £1001MBE0IEIMY,
MVIMEISHOMIOMG *LISM @RAIYLOISS0. allaN1s” vomjom1aag aayeuielay” Gr® 103
DaICWIWOJo MVIWID QO alB1EUIWIaf NIVWHM’ BRADEWIR MW Y] MBE3UTIH:30.
maaoo&g%mmoq»m%e@o NIVHOHMG BRE1GBall BRSHBIN®.

W PIVMIVQY6Mo

MA1H36MNI0U3 WOTEOM1H3 KOIVIV BTMIWVWILIB HaldTUTAHMB VDIIIVMTVADEM
O™’ aBQ0jo UYRUIEHNMNE 300 MG . YOIOTVEBINOD]NIF HHAD QIBRVIR {losim®]
o HSMBaHUM HOYWAN® Mo M NVaNIWTHBN. ERINWIHEL! @JITMIWIN0 GaldLJB8x0!
om@am@” W PIVMIVE@IMONIN” 2191 AIBVEBSEIHLINAMIAM . RNV V0, BRLIEI0
683U3 af) M1l &S1W 30e1BBS1T3 al0SMMDo YBIIIVMIVWADHEMHBD MVa0IW]ds30 (breath
management). 13°LI00® VIO A NEINB HBOS §21010 DSEAUBHSIG K110V O8s1eel
OYFABIMND®” (@JoH 1NV’ amgcm@“ MEI®IEM’. D MSCAUBHSITI V0o DENIBHIOM VYo
WyRLlEneMo.

MmN aldludleimo

AN’ MOID ST BNV GO AUBOMIN UHATENEMo. MVIWIVEM NIV S
@S ol % HADMVNIW] + B8@ AWITVLNIW] + % @®IEAVNIW] = 2 MNIW]WILIDWIEM”
MO ISIMD . AE@HTVIWE:0, DIOAVIWEH0 af)aANTAl al@lWvleleneamo. EIWILINAIMAOJo
®IMAOJo @MW HS1@3 aIB10d1e1EBIM@ GO 508 MVa0IWEs30.

OOAHN, BRYoMIBlaNWA HDLIINW TMVICHD B ANBYHH U3 AUBMIM” QMo HBEMISH:
Mo TOOMINLI alfl NIVHBESWo UYDIWOS GO a1016UIW]2J0G3 MAN” MVIWIEM
@M |SIM GOMUIBMBNIUY 3 HFEWIBo YD1 AUY®JITVo BAUIHHNINE 1o
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al9® aflel Mo 1MREN@BOS Y@ 306D

Q1@ MYE2EM Y @RQYA - 4%
@ROIWE:ST MINIMER BPYEHIA - 2-3
o). 150 - 4
0uoon0esS1 UMDV BPRYEHIA - 2-2 %

QHS103 HHIGOB]AHRAN MoV DBVEN®BOS YD (UY BU12J0G3 AMAN]LI0G:0, BRYAIND Yo
QUO1HWINEMELTB VMNIAB]HAF BO6RY ZNIN8 MOWIHBHRAN. BRGIM” TVaOIW]HBIN
O3 23OV MVIWE:OYo.

BRHIN MLVIWho

Mo TOOMNOL! (@JILOAH ald06BBU3 @R, M, 9, af), 3, Do DSEBRIW @VEHOBBS 3
MUIW0 B21YIMND HaNDAUIW] “BRE:00MVIW:0” af) MO1WEaRFA. MEBBOHM MVOWE:0
921QEMIOU3 M BRMMIM]Hho AUROD YBERUISHEMo. AGK0Jo AllaUAECAGIW Vo
OD]HBo aldFIMDIM” BRSIOTVIW 0 (JEVIRMO SN, DD MISMIMNIRLAIWT ald]
WI1ElEs8M@IEM” DOm0, &HILIEJAIEMo BGAGAIeEI MIAIMIBEANIM” @I8MO0Y1G3
@BRGBIOMVIWB:0 6).21QYIND (@JEWILME|FAM.

@wﬂmomqjo 21261MIMNJo

a1056MI003 @] YWERLAIWVIBBHIMONE]BS UYD]LEMIMo &S1CW HF1Q. BT MVIo
@®1BoWo QIEIO® 131NV “@:001” HHHIFOD aldFIN® YYD LEDIMo QIGRU1HBIM
@M’ M0 d830. a0IBAVOIMT MoV IDADI@ 20IBEATMIVOM]HF MVaOIVWEOMINS
@100 AVI06BBUS al0S]1 al@1U1ENBBAN al@IONE. MAYHS VIO §2lHM HEOOQIGY
MILD BINAI®AB MA@ BRI WM I MIWVI@BIN. ERYE1IMISONIHMY 8 BRYAIBADMoNINO BEO
1o 313221n0W1 @RLIANBEBIM@IM” BREZOOMIM” 1AM IBAN@IW] A I0WEq|Fa.
DEBBAOM aldSINAIM’ 102010 15:0Jo MIMAV]BH0JNIW MiLlo QISHO BRYAIUD MG

Q&S0 MYallafla]@Ealonel MISOMIT BRGHI0 MVIWE0 OalQd: af)aN®IEM
L1I026mIMo QIdRV1a [l68M@MN88 B® DaldWo. MISOMIGI BaT, ANE,, JAN” MA@ HUI
S0 (@JILOA] D> 210068803 2 101001LNSBIN® LIQ VEMIMOB MBS QIBHO ME] Dalow]
@AM’ AIBANEBBRUY, A]” MoV ID@BlBBRUD ag) M1l ®IWYOWIejo 2Q” MSH:E1Rjo a10SIMD
DOMRON]LIBB MVIWB:0 AISHOVW]Ho (@JEWIRMo §alY)o.

Mo HANHSLIBR TVIWS0

m@e;mamaa, SH®1HUD, 29" Mo D @BalBBUB oMW o ldlulelleasnmemens'.
QI36MEBBUY @1HHelo §21Q" aldlud]eNasan®” MeI®Iem”. G103 aflaflw &ielajnd
eMEEBSI@ al0S] aldluoleflenemo. aflaMs’ @Ry &@1ee” MlaydalafIS88 B:0Llajnosm
O®1G3 a10SOQYIN@IEM’. MVIWEH0 AUFT HD B0 MU GBalsBBBo a)B1NONIBH1WIO3
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aflOaN 3G o|T1HUBHS” BGAINE BWHNEBBUY AUBOO 0] AD]. BRAIWSS qJdMloWo NIBOO
af)8a|2ddso.

MAGMIWABM AVIWho

@3-V I0o-M10NIG DSEBRIW AEMIWAI @JWIMNIW B00468BUS MWDo H21Q
MM )WBal’ 0a03BRI@eS alaflw eewelld:.S1e|88 GIYLIdalMOjo AQo BHHUBABIMDo
MIWHOMOHF B@ BINMEM. B MVOOWIWHEAI 12 NV IEAVNIMEBBUY DSA 2JWIW] BRYEI
a06MIAUBRIA0EM  (GHAOMIT aldSIM@ AVIALEANIMo AUBRUIBSBMDIM” MVa0IW1ds30.
@RLIE»D068BU3, WIFAIBTNG:UE ADEINVWAI Q@O EINEBSI@ A l01U1L1ES8M® BEMI
WA MVI0 o NFIMIM” MVa00W]dRBo. V100 aldFAND@ M’ B (Wla| DENSIWIT @AM
QIWILIDAIMH® BR® Ma0IW]HBHAMMT]IT WIH@IM MoUdWOJAIL]. BT MISOM1HAY
@RYAUGGH MO @I £11Mbo, DN UHo, AU ag)IMEBBHM aleId I IWIEISS GHIMINGM AU
N fHE1e8M®” Mloalellead owll ggcm(oﬂm“ Va0V 1H630.

VIWdho s)gj@gcs(moua @INY 2 l0QAD HIQYERUY UHRUIHSIM® MIMNIW0lHc0.
L GV D] DalCWIW]EBH. MoMIBEAI YD1DaISICWI DaleWIWTENo.
2. 0000101B: BIAHWV0 2JNFHBOS 2lLIMOJo UBRUIHSBMMIM” BT 36IRIS] Da e
W1SBIMD®” MEI®o6M”.
VIWo MRV I0NIW]G1E86Mo, WIQAD) 1BHNIUTO) .

8@ L®@0faad MIMIWICMIB3 MVOW:0 H2IYPIND® BRBJ0 aldludlelesmma”
MaNOW1alH630.

5. 81a1av0jo 860 MW (@JIGR 1N e.21Q)d. allaN1S" Al @MY MVAWJo aldld:H]end0.
6. @RHO0 MVIW0 NN 6).21QMNDITM” MEIDY.
7. ®QLIalhojo 2Qo 21QGMIOUD og)aa”%)osammp 2Qo UoU1aneMo.
8. UIOEBRUY aldSEMUIUY VOBIWIW mce;oem”@@@ow‘ﬂ@cmo@m”@o%dm@msm@
9. alogEMINUY BRA:HOEBBBo D2J00MAjo HDMIRIWIF]EHIM UBRUIBHEMo.
10. 100N BIVEBBHS Lld:HM BemIMo (Theoretical knowledge) @ROIOOMIG1H63
M@’ MEI®oam”.
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