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ABSTRACT

Brain Based learming & an emerging fleid in the teaching learning process. It has been
studied by many people ar large. It has various aspects which are covered taking inte mind the
learner'’s braln inte cowsideration rather than just thinking rthem ax rthe sudents siting
phydcally in the class. This aspect of weaching learning smckles with creatng the positive
wmitude towards learning among the students. As a teacher we understand the mentality of the
studens in bringing this change of creating affintty owards learning process. We as teachers
Play a major role in savacting the stwdents towards this process.

Key Waords: Brain Based Learning, Clinical Performance, Motivation
INTRODUCTION:

Bemg mn tcaching profession, we can't be suagnant m our knowledge and the skills, It's
mandatocy that we keep om updating ourselves comtinuously so that we are sosart enough to deal
with sman stedents. The generation of studeses s changing day by day where we will have to
deal with generation Z students.

We follow Traditiomal teaching methods since ages. It has been the backbone of the waching
field. With the advancement in the teaching field and vanows methods used for teochung leaming
we can be the change agents m the seacheng.
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When we think of spedent’s mind inbo considerabon, we have o undersisnd ther basic nesds
which are supposed bo be me durieg the tcadhing beaming process. We need w examimse dhe
=ffect of Brain Beced leaming vowards the changes which are desirabde in the spodents Theeir
@itenion span. their motivation levell changes in the selfossieem may be affecied.

Siudyimg the various sudies done by the researchers will help 1o fooss on the effec of Brain
Baced Learmning on the siudenis ovemll development.

REYIEW OF LITERATURE

STUDIES RELATED T CHANGE IN ACATEMIC ACHERNEMNT 1USING BRAIN
BASED LEARNING AaMND THRADITIONAL TEACHING:

(Tofekgi & Deprel, MMM conducted 2 sesdy wiled the effect of Brain Based Lesming on
Achievemeni., Fetenibon, Afinde snd Leamimg Process. Twoe group pretest postiest Bfooed
method design was used in dhis study. The l2aoming process. was analyzed exing gqualisative data
analysis by conducting an inierview. The stedy samples consisied of third veor studenis at Caaei
Universicy. from the deparoment of Educsrional Science. The siudemts were selectied o samples
basesd on their sjuivalence score sequired in the “Sdent Selbection Exomination™. The
achievement score was collerisd wsing an open ended test and aftivede wis dhecked using a
developed achievemnent scals (33 statemenis = 17 negative and 18 positive], also Semi stnciured
imerview forms were meed for gualitaiive dsts collection. The dats collecion conimmsed for 14
weeks The comtral group wns mught the opics vsing Troditbonal Tesching method sheress dhe
study group wis mught exing Brain Besed Leaming method. Besulis showed thot s per the
Analysis of Vananee of the Post Test Basic Level Lenming, there was no sigmifoant difference
in the post 1est soores of the smdy and the control group ot 005 level of significance for FI.TT)

= {1.535. With regard 1o the Basic level Toml BEriestion Score Aversges, there was & sigmifonm
difference betwesn relention soores for (1= 9% p = 0U0F). In order 1o determine the chomge in
the post test oittude scores of dhe sudy 2l oonirodl groap. the dain weas anabyred using Besult of
Covananee (F (1,77 = TOE, p < 000} This showed thai there wes change in the aitiude of dhe
studemts of the svedy group in which Bmin Based Leaming waos used.
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A STUDY ON PERCEPTION OF TEACHERS ON USE OF ONLINE TEACHING-
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ABSTRACT

During the pandemic COVID-19, all over India the Government of India has declared lockdown and since then all
higher education institutions are closed down. All stakeholders from education industry such as students, teachers,
management and parents were in dilemma about completion of syllabus, conducting internal evaluation exams as
well as semester End College and university examinations. Students and parents are worried about their exams,
declaration of results and even about new academic year. However the management of the colleges and university
authorities have issued circulars following the guidelines of the UGC to complete the academic activities. In period
of Lockdown colleges and universities have instructed their teachers to conduct classes and assignments, research
guidance, class test online. Even guidance and counselling cells are established and sent it to the students and parents.
Committees are established to provide guidance on examination related matters. The teachers are engaged in
conducting online classes and even attending webinars, e-workshops and training using various video conferencing
apps and learning management system tools. The online teaching learning approach has gained importance and plays
an important role in the education field during this pandemic as well as it will be used post COVID-19 period. In this
context, the researcher has made an attempt to study Perception of teachers on online teaching- Learning Approach
during COVID-19 and Post COVID-19 in Mumbai.

KEYWORDS
Online teaching learning approach, COVID-19, Lockdown, Google classroom, Google forms, Online exams, Online
classes, Zoom app, Skype, Web ex, Google meet and Kahoot.com.

INTRODUCTION?!8
Since almost 17" March 2020, all colleges, and
universities all over India and Mumbai has closed

Author for Correspondence:
Jyoti Thakur,
Department of Commerce,

S.N. D. T Women’s University, Patkar Hall Building due to lockdown dlfe to COV'D'19 by the
Mumbai-20, Maharashtra, India. Government of India and respective State

Government. All stakeholders from education
Email: jyotittl@gmail.com industry such students, teachers management and

parents are in dilemma about completion of
Available online: www.uptodateresearchpublication.com May — June 127



http://www.uptodateresearchpublication.com/
mailto:jyotitt1@gmail.com
http://www.ijrpns.com/

Jyoti Thakur. / International Journal of Research in Pharmaceutical and Nano Sciences. 9(3), 2020, 127-136.

syllabus, conducting internal evaluation exams as
well as semester End college and university
examinations. Students and parents are worried
about their exams, declaration of results and even
about new academic year. Teachers are concerned
about completion of syllabus, conducting of exams
and even about evaluation and declaration of
results. Management is concerned about conducting
exams, evaluation and admission and starting of
courses in new academic year.

In period of Lockdown colleges and universities
have instructed their teachers to conduct classes and
assignments, research guidance, class test online.
Even guidance and counselling cells are established
and sent it to the students and parents. Committees
are established to provide guidance on examination
related matters. Various circulars are issued by the
colleges and universities providing time to time
information to the education stakeholders online
during this pandemic.

In this context, the researcher has made an attempt
to study Perception of teachers on online teaching-
Learning Approach during COVID-19 and Post
COVID-19 in Mumbai.

Objectives of the Study
The researcher has framed the following
hypotheses:

1. To study and analyse the various video
conferencing apps to conduct online classes
and Webinars.

2. To study and analyse the various tools
available to complete internal evaluation
assignments and test.

3. To study the awareness of and use of
Learning Managing System (LMS) and e-
content development tools by the teachers.

4. To study the perception of the teachers
towards online teaching learning approach
during and post COVID-19.

5. To give suggestions for effective use on
online teaching learning with offline
teaching.

Hypotheses of the study
On the basis of the objectives framed, the following
hypothesis are framed,

Available online: www.uptodateresearchpublication.com

1. Commerce teacher faculty make the wide
use of online teaching learning tools as
compared to Arts teaching faculty during the
lock down of COVID-19.

2. Zoom is widely used app to conduct classes
and webinars online.

3. Google Forms is widely used tool to make
quizzes by teachers during COVID-19.

4. Teachers perceived that post COVID-19
they prefer Blended teaching learning over
offline teaching.

Research Methodology

Both primary and secondary sources of data have
been utilized for the research study. Data analysis
has been by using statistical tools to draw suitable
conclusion and suggestion.

Sources of Data

Primary Data

Survey method is used to collect primary data for
the study. Survey is conducted through a structured
questionnaire.

Secondary Data

The study is also based on the secondary data. The
secondary data is collected from websites of the
various online teaching learning apps such
Talentmanagement.com

Sample Size

The researcher has used convenience sampling
technique for the selection of the respondents for
the study questionnaire. The Sample size is fixed to
50 teacher from 50 higher education institutions
from various parts of Maharashtra.

Tools for online teaching-learning

The various online apps and tools available for
online teaching learning are studied in three
categories which are as:

Video conferencing apps used for online meeting
of teachers and students

Conferencing apps give the benefits to chat with
video with anyone in the world for free of cost to
students to deliver lectures for language teachers.
During the lockdown period these apps are widely
used by the educators, some of which are discussed
herewith are:
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Skype

Skype is an effective and easy to useapp as virtual
class room. The Teacher can conduct classes from
any place and students can learn from any place.
Zoom

Like a Skype, another free video conferencing tool
iIs Zoom has recently come on the scene for online
teaching learning. The Zoom has advantages over
Skype: we can record conversations to use for later
assessment and feedback. It is a good tool for
helping our students to use Videos PPTs | can be
presented while conducting lectures using zoom
app. It is available in free version and paid version
also. Free version have limited services. But during
lock down period almost all educators use Zoom
app to conduct online classes or webinars.

Cisco Webex

It is also mostly used videoconferencing app to
conduct meeting and online classes and webinars
with use of videos, audios and screen sharing. It is
also have free version with limited features and paid
version with special features.

Microsoft team

Like Zoom this app is also widely used by the educator
to conduct meetings, workshops seminars and online
lectures. This app also provides the features of screen
sharing, Interaction with chat, audio videos and
recordings of the session. It is a paid app.

Learning Management System tools: The
following widely used LMS Are

Talent LMS

Talent LMS is a good tool for Blended teaching
learning. It is used for discussion forum. Courses
can be build by re-using Presentations or Videos.
Talent LMS is also used to conduct the survey even
during lectures. It also support to multiple types of
questions and a variety of types of test. It is
available for free for month with limited use with 5
users and 10 courses.

Socrative

It is tool which can be used in blended teaching
learning. The teacher can create quiz while
delivering the lecture in the classroom to interact
and engage the student in the lecture. In this tool
teacher allows room numbers to the students to
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enter into the room and complete the quiz test. The
teacher receives result spread sheet after completion
of Quiz or test

Edmodo

Edmodo is free educational tool connecting teachers
and students. In this tool, teachers can create online
groups, and can provide educational materials to the
student. The teacher can measure the performance
of the students and same can communicate with
parents and students.

Kahoot.com

It is an educational platform that is based on games
and questions. Through this tool, teachers can create
questionnaires, discussions, or surveys that
complement academic lessons. The material is
projected in the classroom and questions are
answered by students while playing and learning at
the same time. Kahoot promotes game-based
learning, which increases student engagement and
creates a dynamic, social, and fun educational
environment. Free and Paid plans are available.
Paid plans start with minimum charges from $5 per
month per teachers for higher education

Google Classroom

It is a free web service developed by Google for
schools and higher education that can be used to
create, distribute, and grade the assignments. The
Google Classroom is used to share the files between
teachers and students.

Google Classroom can use documents, Google
sheets, slides, Gmail, and calendar to manage
student and teacher communication. Students can be
invited to join a class through class room code
provided by the teachers, or automatically imported
from a school domain. Teachers can create,
distribute and mark assignments all within the
Google ecosystem. The teacher can create for each
class a separate folder where the student can submit
work given to them by teachers as assignments or
projects.

Google Drive

The Google documents and worksheets can be
edited with the help of Google drive and can be
shared with students who has Google account for
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collaborative classroom activities and projects. It is
used with Google classroom.

Google Hangouts

The alternative to Skype for bringing remote groups
of people to together to communicate and
collaborate is Google Hangouts. Online classes with
Hangout can be conducted with recordings

Tools to conduct online Tests and Quizzes: The
following tools are studied

Classmarker.com

Class Marker is a Quiz maker can be easily used to
conduct online quizzes, tests and long answer and
short answers tests. It is used to conduct online
exams without paper work.

It is available with free plan as well as paid plan.
Free plan is available with 100 Credits per month
that means 1,200 Tests per year can be conducted
with limited features.

Paid plan 1 is available 400 Credits per
month. 4,800 Tests can be conducted per year with
all features included. Paid Plan 2 is available with
1,000 Credits per month. S 12,000 Tests can be
conducted with grading per year including all
features.

Kahoot.com

It is also very good tool for online teaching learning
with offline teaching. It is used to conduct online
lecture with presentation, creating tests, quizzes
polls during the lecture. Kahoot is used with
Microsoft teams, Google Hangouts, Zoom. Kahoot
can be used in classroom to create Quiz and open-
ended questions for engagement, Polls and word
clouds for audience interaction can be created.
Testmoz

Testmoz is a tool that allows you to create
automatic grading tests and quizzes. Each test create
has a uniqgue URL which can be used to edit tests
later stage and to share with others. Testmoz also
provides detailed reports which can be analysed by
the teachers.

Google forms

Google Forms is also an app of goggle used to
create forms for data collection purposes. Students
and teachers can use Google Forms to make
surveys, quizzes, or event registration sheets. It can

Available online: www.uptodateresearchpublication.com

be shared with respondents by sending a link,
emailing a message. Data collected using the form
is stored in a excel sheet. Google Forms is an
excellent free option which can be used for various
academic purposes free of cost with feature of
availability of result can be used for conducting
research survey, student’s survey, customers survey
to conduct online tests, even to take feedback of the
students on courses, programme, teachers and
workshops and seminars with varied options.
DATA Analysis and findings of the study

The responses on Perception of teachers on online
teaching learning have been collected from 50
teachers from 50 colleges and university
departments from arts and commerce faculty. The
result of the responses has been presented as under:
The findings of the Study

76 percent female teachers and 24 percent male
teachers participated in survey out of which 74%
teachers were from commerce faculty and 26%
were from arts faculty. 70% teachers were
permanent and 30% teachers were temporary
teachers. 72% teachers were teaching at UG level,
16% were PG teachers and 12% teachers were
teaching at UG and PG level also.

As during lockdown period, all teachers were doing
work from home such taking online classes for the
students, creating tests online for the students
attending webinars online on varies topics. Some
teachers were conducting webinars, workshops
online. Some were engage in developing contents
teaching material for the students, creating video
lectures to deliver at various seminars and
workshops, attending meetings of various academic
bodies, giving research guidance to the research
students online, checking the work done by the
researchers online. Principals head of the
department were engaged in establishing career and
guidance cell and even guiding and counselling the
students and their staff during this COVID-19
period, making technical arrangements for
conducting classes, tests, quizzes and even webinars
and workshop. They were also engaged in
disbursement of salary to the teaching and non
teaching staff online, issuing online circulars from
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time to time during this COVID-19 period. In
taking into consideration this some questions were
asked to the respondents on their engagement online
to perform various activities.

The findings of this are under

66% teachers conducted online classes and
provided research guidance to the students out
of which 60% are from commerce faculty and
6% are from Arts faculty and 34% did not
conducted classes online out which 28% are
from arts faculty.

100% teachers attended or conducted
workshops and webinars online organised on
varied topics.

100% teachers each either attended or
conducted webinars and workshops on
Research Methodology and online teaching
learning tools. 60% teachers even attended
webinar on e-content development, 64%
attended webinar on Impact of COVID-19
and 14% attended webinars on the topics
other than these.

Those teachers who have conducted online
classes for the students or used online tools to
attend or deliver lecture at webinar, 92% used
Zoom app, 58% used Web Ex app, 66% used
you tube channel, 60% wused Google
classroom and 40% used Google meet.

44% teachers conducted online test for the
students as part of internal evaluation and
56% did not conduct any online test.

76% teachers are aware about various online
tools to conduct online exams and 24% not
aware about online tools to conduct the
exams.

Those who are aware on online tools to be
used to conduct online exams out of which
76% aware about Google classroom, 54%
aware on Google sheets, 22% aware about
Kahoot.com, 14% aware about class
marker.com, 8% aware on vetvox, com and
6.67% about Testmoz.

The teachers who have conducted online tests
or assignments for the students have used
various tools to create and conduct tests
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10.

11.

12.

online. 46% teachers use google forms to
conduct online test, 28% used Google
classroom, 16% used Google sheets, 6% used
Kahoot.com and class marker.com. No one
used Vetvox.com and Testmoz.

E-content development is an integral part of
the education system. UGC is very keen on
implementation of SWAYAM online Mooc
courses in the curriculum of the UG and PG
courses of the colleges and Universities. As
per the guidelines of the UGC universities has
introduced transfer of 20% credit through
SWAYAM MOOC courses. In this context, it
is essential for the teachers to develop their
online SWAYAM MOOC courses and E-
content development is necessary step
towards it. So questions were asked to the
respondent teachers on their awareness on E-
content development tools. It is come to know
that 74% teachers from various colleges are
aware on various tools of E-content
development and 26% did not aware.

50% of the teachers did not used any E-
content development tool and 50% teachers
used tools for E-content development and
many of them have used more than one tool.
Those who have used tools 92% used Screen
Recorder, 20% used Open Camera to create
videos for online classes. 12% teachers used
Lexis Audio Editor and 8% used Kine Master.
No one used Cinema F-5 Lite tool.

58% teachers has used various online apps to
give guidance and counselling to the students
during COVID-19.

The question was asked to the teachers about
benefits of Online Teaching Learning
approach used during COVID-19 and to be
used post COVID-19. 44 % teachers say that
Time Saving and Time Management is the
benefit off online teaching learning approach,
30 % said that Reach to Large masses the
benefit, according to 30% teachers it is
Effective way of teaching and learning, 28%
opinion that there is.
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Scope for Online Interaction, 58% says that
Students can access it at any time and at any place,
44% told that it is Permanent Record of Lecture and
52% teachers recorded all the above benefits of
online teaching Learning approach.

The question was asked to the teachers to record
limitations of Online Teaching Learning approach
used during COVID-19 and to be used postCOVID-
19. As per the responses given by the teachers, 52%
says that there are Technology issue to conduct
online classes. 50% teachers recorded that there is
issue Lack of Control over the students while
conducting online classes, 40% opinion that there is
lack of Engagement from the students side, 24%
said that there is lack of personal touch while
conducting online lectures. 44% teachers’ opinion
that online teaching is not useful for Practical
courses, 16% teacher old that they have no
knowledge of ICT, 18 % told that there will be
resistance from teachers’ side for online teaching
learning and 42 % recoded all the above limitations
of online teaching learning approach.

The respondent teachers were asked their
perception on impact of online teaching
learning approach during COVID-19 and Post
COVID-19, the finding of the responses are

1. 62% of the teachers post COVID-19 online
teaching learning will get more importance
over offline teaching, however 38% teachers
says that offline teaching is more important.

2. 52% teachers says that online teaching
learning will affect classroom teaching and
48% says that it won’t affect classroom
learning.

3. 18% teachers opinion that online teaching
will reduce the burden of teachers, however
52% teacher thank that it will not reduce any
burden of teachers and 30% teachers says
that it may reduce the burden of teachers.

4. 34% teachers think that online teaching will
reduce the requirement of additional
teachers, 30% teachers said that it will not
reduce the requirement of additional
teachers and 36% teachers opinion that it
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may reduce the requirement of additional
teachers.

5. 40% teachers believed that online teaching
will create unemployment to the temporary
teachers, 26% teachers says that it will not
create any unemployment to the temporary
teachers while 34% think it may create
unemployment to the temporary teachers.

6. 68% teachers prefer Blended Teaching
learning post COVID-19, 22% teachers still
prefer offline teaching post COVID-19 and
10% prefer online teaching post COVID-19.

Testing of Hypotheses

The hypotheses are tested on the basis of the results
of the responses of the respondents which is
converted percentage to analyse the result.
Commerce teacher faculty make the wide use of
online teaching learning tools as compared to Arts
teaching faculty during the lock down of COVID-
19. The stated hypothesis is tested on the basis of
the result of the responses presented in Table No.1.
The result of the responses states that 66% teachers
conducted online classes and provided research
guidance to the students out of which 60 % are
from commerce faculty and 6% are from Arts
faculty and 34% did not conducted classes online
out which 28% are from arts faculty( Reference:
Fining No.ll(1). Therefore the hypothesis
“Commerce teacher faculty make the wide use of
online teaching learning tools as compared to Arts
teaching faculty during the lock down of
COVID-19” is accepted.

Zoom is widely used app to conduct classes and
webinars online

The stated hypothesis is tested on the basis of the
result of the responses presented in Table No.2.
Those teachers who have conducted online classes
for the students or used online tools to attend or
deliver lecture at webinar, 92% of them used Zoom
app. Some of the teachers have used more than one
app. The stated hypothesis “Zoom is widely used
app to conduct classes and webinars online” is
accepted on the basis of results of the respondents.
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Google Forms is widely used tool to make
quizzes by teachers during COVID-19

The stated hypothesis is tested on the basis of the
result of the responses presented in Table No.3.

The teachers who have conducted online tests or
assignments for the students have used various tools
to create and conduct tests online. 46% teachers use
Google forms to conduct online test, 28% used
Google classroom, 14% used Google sheets, 6%
used Kahoot.com and class marker.com. No one
used Vetvox.com and Testmoz. The stated
hypothesis “Google Forms is widely used tool to
make quizzes during COVID-19 by teachers” is
accepted.

Teachers perceived that post COVID-19 they
prefer Blended teaching learning over offline
teaching

The stated hypothesis is tested on the basis of the
result of the responses presented in Table No.4.
68% teachers prefer Blended Teaching learning post
COVID-19, 22% teachers still prefer offline
teaching post COVID-19 and 10% prefer online
teaching post COVID-19. The stated hypothesis
“Teachers perceived that post COVID-19 they
prefer Blended teaching learning over offline
teaching” is accepted.

Conclusions based on the Findings

On the basis of the findings of the research study,
the researcher has put forth the following
conclusions.

1. The maximum number of teachers who
engage in online teaching learning process
during COVID-19 are female from UG level
and from commerce faculty whose job is of
permanent nature and from Commerce
faculty.

2. Very few teachers did not conducted online
classes however they communicated students
using whatsapp and telephonic talk.

3. All teachers participated in survey were
engaged online during COVID-19 o to attend
various workshops and webinars.

4. Almost all teachers attended online
workshops and webinars on Research
Methodology and online teaching learning
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tools followed by Impact of COVID-19 on
various sectors and then webinars on E-
content development. This shows that
teachers are engaged in doing work from
home either to conduct webinars or to
participate in webinars.

5. Zoom app is widely used by the teachers
either to conduct online classes or to conduct
and attend the webinars followed by you tube,
Google Classroom, Web Ex and Google
Meet. There is no harm using Zoom app, it is
available free to use for limited time, paid
service is also available with varied features.
Zoom app is very easy to handle with screen
sharing option to use PPTs and videos, chat
option to ask queries and questions and even
to see live to each other. Even recordings are
available post session.

6. Majority teachers were used online tools to
guide and provide counselling to the students
to resolve queries of the students and their
parents.

7. Less than 50% teachers used online tools to
conduct online tests, quizzes and to complete
assignments and projects.

8. Those who have conducted online tests,
quizzes and assignments and projects used
Google forms and Google classrooms for it.
Very few wused class marker.Com and
Kahoot.Com.

9. The majority of the teachers surveyed are
aware about various tools available for e-
content development and used various tools
for content development. The highly used tool
is Screen Recorder. The other tools like Kine
Master, open Camera are rarely used. These
tools are effective to edit and manage the
videos but to some extent need training to use
it.

10. The benefits of Online Teaching Learning
approach used during COVID-19 and to be
used post COVID-19 which listed by the
teachers are: Time Saving and Time
Management, Reach to Large masses the
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benefit, Effective way of teaching and
learning,

11. Scope for Online Interaction, 58% says that
Students can access it at any time and at any
place, Permanent Record of Lecture.

12. The limitations of Online Teaching Learning
approach used during COVID-19 and to be
used post COVID-19 recorded by the teachers
are Technology issue to conduct online
classes, Lack of Control over the students,
lack of Engagement from the students side,
lack of personal touch online teaching is not
useful for Practical courses, Lack of
knowledge of use of ICT to teachers,
resistance from teachers’ side for online
teaching learning and 42 % recoded all the
above limitations of online teaching learning
approach.

13. Teachers are opinion that online teaching will
get more importance over offline teaching
post COVID-19, some of them think that
online teaching will reduce the burden of
teachers at the same time they think that
online teaching will reduce the requirement of
additional teachers so temporary teachers may
lose their jobs.

14. A large group of teachers opinion that
blended teacher learning will be effectual post
COVID-19 where teacher may use classroom
teaching blended with online teaching
learning even to be used in delivering lecture
in class to engage and interact student
attention in the class.

Suggestions on the basis of the Study
On the basis of the survey on perception of 50
teachers in higher education institutions on use of
online teaching-Learning Approach during COVID-
19 and Post COVID-19 in Mumbai, the researcher
has put forth the following suggestions:

1. As blended teaching Ilearning is good
approach for higher education institutions to
cater the needs of various stakeholders, all
Colleges and Universities now have to make
compulsory use of online teaching learning
tools in their curriculum.
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2. The teachers from Faculty of arts have

negative approach towards online teaching
learning the approach of these teachers is
needed to be changed from traditional
teaching to blended teaching learning. For this
purpose college and universities should assign
API score for use of online teaching learning
tools with classroom teaching. Even for
promotions under CAS, condition to attend
minimum one workshop and training program
for virtual class teaching and E-content
development is to make compulsory.

To use online teaching and online class test
tools training to the teachers is must so
colleges and universities should organise
workshops and training programs in their own
places free of cost so that teachers are not to
make arrangements to attend the such
workshops and training programs at other
Colleges or Universities in the working hours
of the teachers apart from their regular
teaching workload.

Training to teachers is to be continues
process. Instead of organizing one workshop
or one training program. Training is to be
given to the teachers on regular basis in their
computer Lab. Paid Services of the instructor.
If the teachers are willing to attend such
programs outside the institutions then need to
be taken care of that these teachers can easily
get duty leave and financial grant to attend
such programs.

The colleges should keep some budget
provision for amount to spend on acquisition
of various online teaching learning tools so
that teachers can teach and students can learn
online. Universities should give permission to
the university department to keep some
budget provision for acquiring such tools and
instruments.

It is fact that in classrooms of the university
departments basic provision to use such tools
is lacking. LCD projectors are not installed
and where they are installed not working. No
maintenance of such projectors. There is no
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wifi facility available in the classrooms. In 8. In remote areas network is the measure issue
some colleges, wifi facility is available only so to use such tools in the colleges of remote
for staff and not to the students. To use online areas, such issues need to be taken care of by
teaching tools in the class availability of basic the college management.

requirements to use such tools need to be

provided.

Table No.1: Data of the Teacher conduct online classes
S.No Data of the Teacher conduct online classes

Commerce Faculty 30 60%
0,
1 Conduct of Yes | 33 66 % Arts Faculty 03 6%
Online Classes Commerce Faculty 03 6%
0,
No | 17 1 34% Arts Faculty 14 | 28%
2 Total 50 100 50 100

Source: Primary data collected from respondents

Table No.2: Use of App in Online Teaching

S.No APP Frequency %
1 Zoom 46 92
2 WebEXx 29 58
3 Google Classroom 33 66
4 You tube 30 60
5 Google Meet 20 40
6 Total 50 100

Source: Primary data collected from respondents

Table No.3: APP to conduct online test

S.No APP to conduct online test Frequency %
1 Google Forms 23 46
2 Google Classroom 14 28
3 Google Sheet 07 14
4 Classmarker.com 03 6
5 Kahoot.com 03 6
6 Testmoz 0 0
7 Vetvox 0 0
8 Total 50 100

Source: Primary data collected from respondents

Table No.4: Preference of Teacher for type of Teaching

S.No Type of Teaching Learning Frequency %
1 Offline Teaching Learning 11 22
2 Online Teaching Learning 05 10
3 Blended Teaching Learning 34 68

Source: Primary data collected from respondents
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on blended teaching learning approach as the online
teaching learning should be the support to the
offline teaching. The online teaching learning has
many benefits at the same time it has many
challenges and difficulties also. So online teaching
learning is not the only approach to be used but it is
to be used as a support to offline teaching learning
even post COVID-19.
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Abstract

The outbreak of Covid-19 has drastically
affected the every aspects of human lifeand the
economy of the country as a whole. The
education is also drastically disrupted by the
spread of Covid-19 in all over the world.
According to the UNESCO report, Covid-19 has
affected nearly 68% of total world’s student
population as per the data taken during 1st week
of June 2020. In the emergence of pandemic
Covid-19, the schools and colleges/ universities
were closed, has brought many challenges and
drawbacks in the Education sector. The Covid-
19 pandemic taught the entire society on how
the necessity is the mother of invention by
allowing educational institutions to adopt online
learning but this has brought different
challenges associated with it to the teacher and
the students.

Keywords: Online Teaching- Learning,
Pandemic Covid-19, Higher Education,
Challenges

1.1 Introduction:

“There are 34 crore students in the
country, more than America’s population. They
are our biggest treasure. Safety of students and
teachers is of utmost importance tothe

government (during this Covid-19 pandemic)” —
Ramesh Pokhriyal, Union HRD Minister.

India is facing the Novel Corona Virus
(Covid-19) pandemic, as the world. Since the
lockdown was announced on 25™ March by the
Prime Minister of India in view of safety of the
Indians, the teaching-learning activities have
also temporarily suspended. During this
pandemic hour, education institutes are shut and
students are quarantine at home, with limited
contact with friends and no physical activity,
with almost all recognized boards having
postponed or cancelled examinations. Thus the
student community is facing serious uncertainty
as to their future because their further education
and careers. Higher education plays an
important role in the building of a nation and
paving the way for overall development of a
nation. Ensuring learning continuity during the
time of schools/ colleges/ institutions closures,
the government has asked the teachers/
professors to move to online delivery of the
classes.Before the Covid-19 pandemic, the
Indian education has never implemented the
online learning on this massive scale. The
Teachers and students were largely unprepared
to support continuity of learning and adapt to
new teaching and learning methodologies.The
paperis an attempt to study the various barriers
confronted by the students as they tried to adapt
to online learning in this emergence of Covid-
19 pandemic. Barriers like technological
barriers, individual barriers, domestic barriers,
Institutional barriers, community barriers, etc.
1.2 Objectives of the Study
The following objectives are framed for research
study.

1. To study the challenges faced by the
students in online teaching-learning activities
during the Covid-19 spread in the country.

2. To study the perception of the students
on Online teaching learning Process.
3. To suggest some suitable measures for

effective online teaching and learning activities.
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1.3 Research Methodology

For the purpose of research, both
primary and secondary sources of data are
used. Data analysis is done by using
statistical tools to draw suitable conclusions
and suggestions.
a) Sources of Data
Primary Data

Survey method is used to collect primary
data for the study. Survey is conducted through
a structured questionnaire. Survey is a
systematic collection of the data from the
beneficiaries through the questionnaire. Survey
is the most widely accepted method for the
research.
Secondary Data

The study is also based on the secondary
data. The secondary data is collected from the
guidelines of the Government of India, MHRD,
etc
b) Sample Size

The researcher has used convenience
sampling technique for the selection of the
respondents for the study. The Sample size is
126 students for the data collection.
1.4 Review of literature:
Some of the review of Literature is
presentedbelow

JhaPravat Kumar, (2020), the author has
outlined various impact of Covid-19 on Higher
education in India. Virtual education is the most
preferred mode of education at this time of crisis
due to the outbreak of Covid-19. He says that
the post covid-19 education seems to be an
education with widely accepted online/virtual
education which may perhaps be a parallel
system of education.
GohiyaPoorva,Ashish Gohiya, highlights about
the Teaching learning in the times of Covid-19
pandemic needs to be revamped in order to
follow the norms of social distancing. The main
hindrance in online learning was internet
connection.

Prof. Arup Barman Mr. Das Karan, they make
an attempt to study the re- casting of the e-
learning and E- education during covid-19
Pandemic. The paper throws light on the e-
learning initiatives at the global level.

1.5 Data Analysis and Interpretation:
The research study is based on the primary data
collected through survey questionnaire and the
secondary data collected through different
sources. Below, the primary data collected from
126 students Arts, Science and commerce
faculties of UG and PG program all over from
Mumbai, Thane, Navi Mumbai is analyzed for
deriving the conclusion and suggestions.

1) General Profile and Perception of the
Students on Online Teaching Learning
Process:

Table 1
Sr. Particulars Frequency %
No.
1 Male 35 27.0
Female 91 73.0
2 Commerce 94 75.0
Arts & Social Science 15 12.0
Science & medicines 17 13.0
3 Online Classes started by the institutions after
lockdown: 108 86.0
Yes 18 14.0
No
4 Prior Experience of students of online learning mode
beforecovid-19
Fresher 65 52.0
Good Experience 22 17.0
Someexperience 39 31.0
5 Basic orientation raining to the teachers required:
Strongly Agree 28 22
Agree 59 47
Neutral 28 22
Disagree 11 09
6 Study Plansin light of Covid-19:
Continue Studies 82 65.0
Postpone studies 15 12.0
Cant say 24 19.0
Cancel studies 05 04.0
7 Availability of Materials/Equi with the
for online Teaching Learning:
Available 64 51.0
Not Available 62 49.0
8 Quality of online lectures delivered
Very Good 32 25.0
Acceptable 55 44.0
Need Improvement 39 31.0
Analysis:

1. Out of total student respondents, 73% are
female students and 27% are male students.
2. 75% students are commerce students, 12%
are arts and social science students and 13%
are science and medical students.
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3. 86% of the students have attended online
classes after lockdown.

4. 52% of the students are nil knowledge of
online mode of teaching learning before covid-
19, 31% have some experience and only 17%
have good experience.

5. 69% of the students agree that basic
orientationto be provided o he teacher on online
teaching learning, only 9% disagree on this.

6. 65% of the students have continued their
studies in the covid-19 pandemic situation, 12%
postpone their studies and 4% discontinued their
studies.

7. 51% of the students said that Materials/
Equipments for online Teaching Learning are not
available with them.

8. 44% of the students says that quality of the
online lectures delivered is acceptable and 31%
says it need improvement and only 25% are
satisfied with the quality the online lectures
delivered.

Il) Problems and Challenges faced by the
students in Online teaching Learning

Process:

Table 2
Sr. Particulars Frequency | %
No.
1 Higher Studies affected due to fund availability:
Badly 66 52.0
No Effect 24 19.0
Neutral 36 29.0
2 Online Classes has increased the expenses in terms of
equipments and Broadband connections:
Yes 84 67.0
No 21 16.0
Not Sure 21 16.0
3 Emotional and psychological Stress due o transmission:
Yes 76 60.0
No 50 40.0
4 Experience of Barriers on online learning mode by
Students:
Difficulty in adjusting learning style 65 52.0
Lack of technical skill 75 60.0
Unreliable or no internet access 90 71.0
Poor communications with educators 56 44.0
Limited space conductive for studying 98 78.0
Power Interruptions 42 33.0
Job commitments 36 29.0
No device/ Gadget sharing 90 71.0
Economicand financial Distress 56 44.0
Time Constrains and Heavy assignments 45 36.0
Inadequate skill of educators 40 320
Physical and mental health difficulties 76 60.0
Gap in knowledge and skills from current teaching methods | 80 63.0
Large class size 85 67.0
5 Migrations/returning home town has affected the active
participations of the in online hing learning
Agree 62 49.0
Disagree 21 17.0
May be 4 34.0

Analysis:

1.

52% of the students expressed that their
studies has been affected due non
availability of funds in covid-19.

67% of the students told that Online Classes
has increased the expenses in terms of
equipments and Broadband connections:
60% of the students are facing Emotional
and psychological Stress due to
transmission.

Experience of Barriers on online learning
mode by Students:

52% students experience difficulty in
adjusting learning style.

60% students experiencelack of technical
skill

71% students experienceunreliable or no
internet access

44% students experiencepoor
communications with educators

78% students experiencelimited space
conductive for studying

33% students experiencepower
Interruptions

29% students experiencejob
commitments during online teaching
learning

71% students experienceno device/
Gadget sharing

44% students experienceEconomic and
financial Distress

36% students experiencetime constrains
and Heavy assignments

32% students experienceinadequate skill
of educators

60% students experiencephysical and
mental health difficulties

63% students experiencegap in
knowledge and skills from current
teaching methods

67% students experiencelarge class size
in online classes due which disturbance
come in the teaching and learning.

: Interdisciplinary Multilingual Refereed Journal (geleyg:late] ez I([N]|D)



MAH MUL/03051/2012
ISSN: 2319 9318 Peer-Reviewed

Vidxtawart@

ernational Journal

July To Sept. 2020
Special Issue 019

49% of the students said that the
migrations/returning home town has
affected the active participations of the
students in online teaching learning.

I1l. Satisfaction Level of the students on Online
Teaching Learning Process:

Table 3
Sr. Particulars Frequency %
No.
1 Possibility of encouraging active learning interaction,
participation and collaboration among students in online
Teaching Process:
Always 51 40.0
Sometimes 56 45.0
No 19 15.0
2 Need of Physical space (traditional teaching) where queries
can be resolved and practice with real tools.
Yes 108 86.0
No 18 14.0
3 Overall satisfaction on with online teaching learning during
covid-19 outbreak:
Highly satisfied 17 13.0
Satisfied 36 29.0
Neutral 44 35.0
Dissatisfied 16 13.0
Highly Dissatisfied. 13 10.0

Analysis:

1.

1.6

40% students says that there is Possibility
of encouraging active learning, interaction,
participation and collaboration among
students in online Teaching Process, 15%
students says that there is no possibility.
86% students say that there is need of
Physical space (traditional teaching) where
gueries can be resolved and practice with
real tools.

42% of the students are overall satisfied
with online teaching learning during covid-
19 outbreak, 35% are neutral and 23%
students are dissatisfied.

Suggestions

The researcher has made an attempt to
provide certain suggestions which will help
in improvements in Online learning in this
emergence of pandemic COVID-19 areas
below:

Educators and the students should be
provided with basic training before
switching to online learning classes and
effective utilisation of the technology in
teaching learning process.

2.

The severe challenge to online learning is
the financial crises therefore the
government under RUSA should adopt a
policy/ scheme which provide free internet
and free digital gadgets through
institutions to all learners in order to
encourage online learning and remain safe
during pandemic.

Extend leniency to students who bear
additional responsibilities at home.

As students have undergone a mental
stress and anxiety during this pandemic
period, the Educational institutions should
organise or develop online mental wellness
programs and provide psychosocial support
forthe students.

Avoid cognitive overload. As with
classroom teaching ensure that
assessment measures are aligned with
desired learning outcomes.

Online learning courses should be carefully
designed and developed so that it can
beeffectively communicated to the
students.

Conclusions:

It is studied that most of the Institution/
University had converted their classes/
activities into online Teaching-Learning
mode after lockdown announcements.

It is studied that most of the respondents
agree that basic training is required before
switching to online learning mode, as
many of the respondents are fresher in this
regard.

It can be said that most of the respondents
are in favour of continuing their studies

It is studied that most of the students
attend the online learning daily and
followed by 2 or days weekly.

Most of the students say that Covid-19
pandemic has affected badly their ability
to fund their higher studies.

Itis studied that most of the students agree
that attending the Online Class has
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10.

11.

12.

13.

14.

15.

increased the expensesinterms of internet
connectivity, buying technical equipment,
etc.

Most of the students says that online
learning have brought emotional and
psychological stress (pressure) due to
sudden transition to new learning
environment.

It is studied that most of the students
encounter challenges in online teaching-
learning activities during the pandemic
Covid-19

Most of the students face technological
difficulties, less of technical skills, non-
availability of adequate resources,
financial distress, power interruptions,etc.
It is studied that most of the students face
Physical or mental health difficulties.

It is studied that migration / returninghome
towns of the students has impact on the
active students participation in Online
learning.

It is studied that most of the students say
that it is sometime not possible in Online
Teaching-learning process to encourage
active learning, interaction, participation
& collaboration among student

Most of students says that there is a need
of a physical space where queries can be
resolved and practice with real tools.

It is studied that most of the students are
overall satisfied with the online Teaching-
learning during the Covid-19 pandemic
lockdown.

Thus the effective digitalisation of the
education systems possible only after
removal of the barrier like internet
coverage, low technical skills, limited
resources, etc. faced by the students in
online learning during the pandemic Covid-
19. And it can be concluded that the
effective and efficient use of ICT (
Information Communication Technology) in
the teaching-learning process is a very

important part of an education in this
lockdown period.
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Abstract

COVID -19 is one new disease found in
2019. This new pandemic spread very fast though
the contactwith aninfectedperson when theyhave
cough or sneeze. First time COVID-19 starting in
China then it spreading to worldwide that
contributes large number of death. The aim of the
study is, to discuss impact of the COVID -19 on
tourism industry in India and finding the solution
to recovery of tourism industry. The study utilized
journals, historical records, newspaper articles,
webinars, world health organization publication,
government data, World Tourism Organization
publication, Indian Chamber of Commerce
publication, online websites on COVID -19 impact
on tourism. India has also experienced an adverse
impact outbound tourism activates have also been
banned. Airlines have cancelled flights, while
hotels are almost completely vacant and result is
tourism agencies are facing large economic losses
and employment cutoff in India. The expansion of
COVID-19 is predicted to cause a long term
adverse effect on the tourism in India. This also
guide future studies in addressing challenges for
the tourism Industry.
Keywords

COVID-19, Pandemic, Novel Corona,
Impact, Tourism, India, Employment
1.1 Introduction

Tourism industry is a fastest growing
industry of the 20™ century. In the service industry
tourism plays highest role, tourism industry gets
more affected due to any external or internal
shocks or stresses.

A corona virus originated from the Wuhan
province in China during December 2019 which
pose aninternational public health emergenceand
had acquired the position of an awfully high risk
infection virus. The result of COVID-19, the disease
caused by the novel corona virus, has expand its
roots to 195 countries with more than 10 million
cases across the world recorded as corona virus
positive as of this writing. The below table showing
Indian COVID-19 cases increased rapidly by May
toJune 2020.

Table 1: COVID-19 cases in the world and India
Source:Worldometers(2020); Corona Tracker(2020)
World India
Total Death Total Cases Total Death
1,669 3 0
4,299 62 0
109,369 7,600 249
288,712 67,161 2,212

426,412 287,155 8,107
567,923 822,603 22,144

Date (2020)
Total Cases
69,479
137,649
1,723,304
4,128,625
7,440,575
12,372,402

February15
March 10
April 10
May 10
June10
July10

As per COVID-19 reports, came to know
from across the world the Indian government
took preemptive steps to screen the passengers
at the airports. Indian people returning from
different countries were being evaluated for
clinical symptom tasted for COVID-19 and
guarantine for two weeks. Till the 16 March the
government started imposing the flight bans and
visa restriction by which time it was obvious that
the aviation and tourism industries were going
to be heavily impacted. The March 24t the
Indian government had announced a complete
lockdown in country to control the situation to
prevent the further spread of the virus. This
lockdown continued till the end of May, in some
form of Covid-19 to considerable extend even
though it came at the cost of economic output.
Most impact on the migrant and daily wage
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workers of all classes due to pandemic Covid-
19, the recreation, the travel and tourism might
be the most impacted in the Indian economy,
while some industries have been ‘unlocked’
early June the restriction on travel and tourism
might be continue for quite some time to
mitigate the risk of infection in cities, towns and
villages. The objectives of the search into gather
the status of impact of virus on national
international tourism that is inflow, policies,
outflow and tourism sector as a whole.

i) Tourism Industry in India:

India is huge market for travel and
tourism and integrated business. Tourism
industry offers a heterogeneous portfolio of
niche tourism products, adventure, medical,
cruises, wellness, sports, eco-tourism, and film,
rural and religious tourism for domestic and
international tourists. Past few decades it has
seen India had experienced exponential growth
in travel and tourism aided by different kinds of
tour and travel. India has significance potential
for becoming a major source of tourist place.
Before the onset of the pandemic the sector was
growing very rapidly as it supports a large
employment base and rakes in huge profit. Today
India has large number of destination for both
domestic and international travels. The world
travel and tourism council (WTTC) reported that
tourism in India generated Rs. 16.91 lakh crores
or 9.2% of India’s GDP in 2018 and supported
42.673 million jobs which is 8.1% of its total
employment (source by wttc.org) . As per WTTC
report, India has ranked 3™ among 87 countries
interms of travel and tourism total contribution
to GDP in 2018.

1.2 Objectives of the Study:

The objectives of the search into gather
the status of impact of virus on national,
international tourism that is inflow, policies,
outflow and tourism sector as a whole.

1) To study Covid-19 pandemic impact on
tourism industry in India.

2) To study tourism unemployment during
pandemic in India
1.3 Research Methodology:

The research paper is based on
secondary data. In this study accomplished the
analysis by reviewing different article, news
paper, webinars, world tourism
organization(WTO) published data, World
Health Organisation (WHO) published data,
Indian Chamber of Commerce (ICC) reports,
world travel and tourism council (WTTC) reports,
literature of tourism books, and websites etc.
1.4 Findings and Discussion:

i) Impact of Covid-19 on Tourism Industry in
India:

Covid-19isimpacted on Tourism industry
to incur Rs. 1.25 transaction revenue loss in
2020. As per the Indian Chamber of Commerce
(ICC) report travel and tourism alone for 9.2%
of India’s GDP (2018). The tourism industry
generated 267 lakhs jobs in 2018. The measure
effect of the corona virus has been found to
cripple the India tourism and hospitality industry
at large form. According to ministry of civil
aviation report, inbound visitors to India drop
by 25% to 30% due to novel corona. As per the
ministry of tourism government of India Foreign
Tourist Arrivals (FTA) has been found to be down
by about 67% annually in January to March
guarter in occupancy levels as compared to
same period in 2019 (Indian Chamber of
Commerce); while domestic tourist notched a
much lower figure by about 40% FTA, while
against 10.87 lakh in February 2019 and 11.18
lakh in January 2020. As per the report of
industrial body branded hotel groups are faced
loss as much as 1.10 lakh crore, online Travel
agencies Rs 4,312 cr., Inbound and domestic tour
travel operators Rs, 25000 cr., adventure tour
operator Rs. 19000 cr. and as new cruise in
coastal area have faced loss of Rs 419 cr.
Table 2: Forecasted Effect of COVID-19 on the
Tourism Industry in India
Source: www.financialexpress.com
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Tourism Sector Numbers of Loss ( In Crores)
Branded Hotels Groups 1,10,000
Online Travel Agencies 4,312
25,000
19,000
Cruise Tourism 419

Tour operators (Inbound & Domestic)
Adventure Tour operators

Mode of transportation: at least of year
people will travel inside their own country. They
will have a fear of stepping in some other
country for wandering people will also fear
travelling in flights, cruises, public transport,
eventually they will have to reduce the packages
to attract customers. Airline industry will have
to tie up with tourism sector to bug up their
losses.

i) Tourism unemployment during Covid-19 in India:

The tourism industry growth
approximatelyto 10% on GDP and provides more

than 50% million jobs till January 2020. There
will be reduction of 12% to 14% in the industry.
All the people these associated in tourism
industry will get affected. Impact of pandemic
would be felt on both white and blue collar jobs.
It will take around 1 year to recover from this
situation. Tourism value chain across, hotel,
travel companies, tour operators, destination,
restaurant, family entertainment venues and air,
land and sea transportation will get into slump.
Total tourism business activities of India
upwards of Rs.2 lakh croe in the domestic
tourism activity and estimated at USD 28 billion
plus in forecast which will be at economic risk
though the year. Thus, in excess of Rs. 5 lakh
crore of direct tourism industry almost at high
risk of total economic activity
1.5 Suggestion

Expert suggested public should start at
a gradual or in fact slow recovery scenario of
the tourism industry in India. However the
important thing to focus on is there is hope of
recovery after post COVID-19. Within the
industry, mutual collaboration, sharing of
information and linking up efforts towards
common goals, have perhaps never been as
important as they are today. “The only things

we can currently does is to stay united and
remain safe and stand strong because we are
all in this together”, said by Riaz Munshi,
President, Outbound Tour Operators Association
of India (source by www.otoai.org). We believe
that problems such as the current situation are
not stop signs. In pandemic situation we need
to stay positive and be ready with new ideas to
bounce back. Now our required priority has to
be safe guarding everyone against Covid-19, and
to care for each other. Some key factor can be
help to overall travel time:

Safety: personal safety about perception
and reality will matter in pandemic

Health: Government is started Covid-19
centre most affected area in India its helps to
increase recovery cases.

Hygiene: Hygiene should be high priority.

Brand: Tourism business should provide
high quality because quality will win.

Value: If give good value will return good
money. There is no substitute on quality best
quality best return this is new mantra.

As per the center for monitoring report
of Indian Economy, India overall unemployment
rate for the month of July stood at 7.43% down
from nearly 24% during the month of April. The
As per the CMIE report, its overall
unemployment rate by conducting a survey that
includes more that 174,000 households over a
four-month period. As per the report of
Federation of Associations in India Tourism &
Hospitality (FAITH) tour, travel agencies and
hotels should be a support fund direct transfer
to the affected tourism employees.

1.6 Conclusion:

This study showing background of the
pandemic Covid-19 outbreak and evaluate the
impact of this pandemic in Indian travel and
tourism industry. Covid-19 is heavily effect on
the domestic as well as international tourist
inbound and outbound. Many domestic and
international bookings were cancelled; however
travel restriction in different countries has
(UNWTO- International Tourist Numbers could
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fall 60-80% in 2020, UNWTO report)huge loss.
Hence, for reason, core business and integrated
business are losing their revenue, and
employment. In the post pandemic government
should manage the dynamic behavior of
economic sector in tourism industry,
simultaneously government policy need to
address a proper solution in preventing the
spreading of Covid-19 and elevating the status
of economy activity in tourism industry and
employment.
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Abstract

Coronavirus(Covid-19)or SARS-2, an
infectious viral disease has devastated the lives
of millions of people all over the world in a
period of nine months since the first case is
believed to have been traced in November last
year .Corporate Social Responsibility are the
different activities a company may undertake
towards all its stakeholders since it uses
resources belonging to society.Micro, small and
medium enterprises find it difficult to contribute
to CSR even in normal circumstances. This paper
attempts to study the impact of Covid-19 on
MSMEs worldwide ,the measures by
Governments to help them cope up with the
challenges and CSR contributions of individuals
and corporate in general to cope with the
economic, social and emotional effects which
are unprecedented and there is uncertainty as
to when this crisis will end.Researchers have
suggested some mechanisms both for
individuals as well as businesses for
survival,though the process would be slow and
painful.Some relief will be possible only when a
vaccine is created successfully for this disease.
Key words-Covid-19,Corporate  Social
Responsibility ,Micro Small and Medium
Enterprises.

1.1 Introduction:

Corona virus(Covid-19)is caused by
SARS2 which was traced to a large number of
people from the wet animal market in Wuhancity,
China.(Rothan.S&Byrareddy.S)It is believed that
the first case was traced in November
2019(Bryner.)) It is of zoonotic origin-caused by
an infectious disease that has jumped from an
animal to a human being. It is transmitted from
one person to another through droplets when
peopletalk,sing or cough.Some preventive
measures suggested for slowing down the
spread of the disease are use of face
masks,social distancing hand washing with
soap.The disease primarily affects the lungs.
United Nations Industrial Development
Organisation (UNIDO)- “Corporate social
responsibility is a management concept
whereby companies integrate social and
economic concerns in their business operations
and interactions with stakeholders.”

There is no well accepted definition of
Corporate Social responsibility (CSR) but since
the 1990’s corporate have accepted albeit
reluctantly that social and environmental
concerns have to be integrated into their
business activities as it affects their corporate
image.Regulations are also being made more
stringent and Government asks for report on
Environmental Impact Assessment in accounting
terms. The Government of India has made CSR
mandatory for companies fulfilling certain
conditions as per the Companies Act 2013 which
became operational from 1%t April 2014.CSR is
not mandatory for Micro, Small and Medium
Enterprises as per this Act.
1.20bjectives of the study:

1. To study the concept of Micro, Small and
Medium Enterprises (MSMEs).

2. To study Corporate Social Responsibility
according to Companies Act 2013.

3. To study the review on impact of Covid-19 on
CSR activities
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4. To study the impact of Covid-19 on the CSR
activities of MSMEs.
1.3 Research Methodology:
The information has been collected from
secondary sources -research journals, website
of MSME, newspaper reports and internet.
1.4 Review of Literature

This study has been conducted by six
academicians from the Universities of Harvard
andChicago (Barkit.A.et al2020) in April to
determine how small businesses in USA were
coping with the pandemic of Covid-19,how the
CARES ACT would impact their decision and
their future prospects. Small firms employ 50%
of American workers. An online survey was
conducted with a business network called
Alignable which concentrates on small business
after obtaining consent from respondents that
they were participating voluntarily in the survey.
5800 small businesses were surveyed in ten
states. Industries surveyed included retail, arts,
entertainment food services and hospitality,
financial services, real estate and professional
services. The definition of a small business for
the purpose of the survey was a business with
less than 500 employees as this is the base
considered in the Census data. The expenses
of firms as on as on 31%January,2020 was
considered as the base of the study along with
the amount paid towards their salaries.
Financially businesses are in a delicate situation
where a median firm with expenses of ten
thousand dollars a month had enough cash for
two weeks only.43%of businesses had
temporarily closed down, most of them due to
Covid. 64% of business had less than five
employees and 18% had between 5-9
employees. The number of fulltime and part time
employees had come down by 36% and 56%
respectively compared to January end. Problems
were rated numerically as well as by descriptive
text. Change in demand was rated as the most
important problem with a rating of 78%,
employee health concerns at 57% and supply

chain challenges at 35%. Impact has not been
uniform across all industries. Entertainment,
retail, art, food, hospitality and personal services
reported decline in employment by more than
50%whereas professional services, finance and
real estate were less affected. Less than 25%
of the firms had funds to meet a month’s
expense, ¥ had enough to cover expense of 1-2
months. Firms with more cash on hand were
more confident about survival. Restaurants,
tourism and personal services will find it more
difficult if the crisis lasts for more than four
months. Estimates suggest that if 72% of firms
take up loans 410 Bn would be needed -90 Bn
more than what has been allocated by the
Government. Employment levels were lower by
40% than in Jan.2020 before availability of
benefits provided by the Government. Limited
cash levels led to shutdowns and lay-offs. When
respondents were asked whether they would
avail of a grant /loan a number of reasons were
given by firms for not applying for such loans-
such as the associated bureaucratic hassles and
doubts about being eligible for such a loan,
doubts about the loan being forgiven-repayment
of loan would be waived. Respondents were
asked when the crisis would end but since there
was no precedent the answers initially were the
beginning of May and the end of July. Firms
would have to cut expenses, borrow more or file
for bankruptcy if the crisis did not end soon. The
following were the recommendations made by
the researchers-Streamlining the application
process for applying for the loan, clarity about
eligibility for the loan and information about loan
waiver /forgiveness would help small
businesses to decide about availing of loan/
grant to tide over the present situation.
Robinson.J .and Kengatharan N(2020)
from Jaffna University conducted a study about
the impact of Covid-19 on SMEs in SriLanka since
this subject was unexplored earlier. Sri Lanka
has a population of 21.7 million people and an
estimated GDP of US $4030.A business with less
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than 300 employees and having an annual
turnover not exceeding 750 Mn are termed as
SMEs. They account for 75% of all business,
employ 45%of the population and contribute
52% to the GDP.A qualitative analysis was
conducted by using N. Vivo software.

Fourteen telephone interviews were
conducted with SME operators engaged in
production of apparel, food, operating
restaurants. Purposive sampling was done
because of the pandemic and a semi-structured
guestionnaire with open and closed end
questions was used for collecting information.
All businesses were not affected to the same
extent-most businesses had cash to pay less
than one month of expenses but gave masks
and PPEs to health workers.70% of the raw
material used by these units is imported from
India and China. Two months salaries were paid
to employees who remained at home during this
period. The apparel industry did not dismiss its
permanent staff though some had stopped
coming for work. 70% of employees are
vulnerable. SMEs cannot work from home.
Restaurants, hospitality, tourism and theatres
were affected the most. Employees were
provided with masks, gloves and handwashing
with soap was followed. If the lockdown
continues for two more months, they will be
unable to pay salaries. The Government took a
number of preventive measures such as
stoppage of all flights to their country from 22"
March 2020-Therefore the number of Covid 19
cases from 2" March to till 3" May were 708
only. The Government has postponed repayment
of loans by SMEs and payment of utility bills. It
also provided financial assistance of 5000 KL to
vulnerable sections of the population like senior
citizens, kidney patients and food supplies. All
these firms need Government help to pay
employees’ salaries, utility bills and finance
for repayment of loans.

230 SMEs surveyed by Lightcastle
Partners & Sheba. XYZin late April a month after

lockdown was initiated on” Covid-19’simpact
on SMEs in Bangladesh” 48.4% of respondents
were involved in provision of grains, dairy,
poultry, fisheries and retail trade and 51.6% were
from services like restaurants, catering, laundry,
beauty salons and electrician services SMEs
contribute 25% to the GDP and employ 31.2
million and a day’s closure leads to a loss of
Tk23,000 crores. If the lockdown lasts for four
more months 68% of SMEs will close down
permanently. Only 6% of SMEs related to staple
foods and emergency medicines reported that
they would be able to survive for 8-12
months.52% had halted operation. due to
unavailability of raw materials and had no
avenues for their output. The following leeway
has been given to SMEs525 will be soft loan,
some banks will not charge interest for the next
three months (May to July). Digitalisation is
suggested for SMEs for survival but may not
materialise immediately

Scaling -up Business Network(SBN) is a
dedicated network of Nigerian SMEs which
commenced on 21% April,2016,with 114
members and is a part of the World Food
Programme .It reported that they were facing
difficulties in accessing raw materials and
agricultural produce required for producing and
processing nutritious food and were finding it
difficult to repay loans. The interest rate had
been reduced to 5% by the Bank of Industry.
Impact funds have been made available without
collateral for loans below 10 Mn Naira.

Hongwei He and Lloyd Harris have
described the impact of Covid-19 which is
unprecedented since the Spanish flu of 1918 and
the depression of 1930’s. The UN has called for
a more inclusive and sustainable post Covid
economies which can face challenges like
climate change. Some firms may not be willing
to spend on CSR due to shortage of funds-funds
being used for survival. On the other hand,
prevailing circumstances may force them to
spend on CSR to fulfil social/economic

: Interdisciplinary Multilingual Refereed Journal (geleyg:late] ez I([N]|D)



MAH MUL/03051/2012
ISSN: 2319 9318 Peer-Reviewed

Vidxtawart@

ernational Journal

July To Sept. 2020
Special Issue 045

obligations. Some firms engaged in profiteering
but others have proactively shifted to produce
sanitisers, PPEkits, have donated these products.
They also observed changes in behaviour of
consumers such as panic buying and stockpiling
of necessities and hoped that more responsible
consumption patterns would be followed in
developed countries. A shift has been observed
towards consumption of health and wellness
products. Another important decision countries
would have to make would be regarding purchase
of goods from China and also shifting to use of
domestic goods. Semi collapse of globalisation has
taken place due to supply chain disruptions.

Prof Fernandes. N.(2020) has studied the
economic impact of Covid-19 across industries
worldwide and attempted to forecast potential
global costs under different scenarios. The IMF
declared new estimate ed rates of growth in
February 2020.He has forecast that service-
oriented economies will be affected more and that
health and economic risks are not correlated. The
following are the observations-the pandemic is
global, interest rates are at an all-time low, since
the global economy is integrated all countries are
affected economically. International sporting
events like the Tokyo Olympics has been
postponed, airlines are operating at skeletal levels,
borders are being re-instated in the European
Union. Comparison with any other pandemicis not
possible due to lack of adequate knowledge. The
first case of Covid-19 was reported by China in
early January of this year. China’s share amounts
0 16% of global economy and is a major player in
global trade. There have been lockdowns
worldwide, quarantine hospitals have been
constructed and enhanced public health measures
undertakenin most countries. Effectsin the second
quarter would be worse than the first. People are
working from home /notworking depending onthe
nature of their work. Supply chains are affected
due to lack of transport and stock markets are
affected too. Duration of crisis is unknown. The
first forecast is of a mild scenario of 1.5-month

shutdown country-wise forecast with estimated
GDP growth containment measures are removed
economy returns to normal. Recession depends
on policies taken by each Government. Young less
educated workers will lose jobs.2.5-3.5 of global
GDP will be affected for each month of lockdown.
Discussion on Literature Review-

A common observation from all the above
information is that the corona virus has had an
adverse impact on millions of people in different
countries worldwide in a period of nine months
since November last year. The impact has been
felt on every aspect of human life health,
employment, economy, agriculture, sport, tourism.
Since there is no precedent countries are learning
to cope on the basis of knowledge acquired on a
day to day basis. The impact has not been
uniform on all countries, industries. Developing
countries have had a more difficult time due to
inadequate health services except Taiwan,
Korea and Sri Lanka were quick steps by the
government restricted the transmission of the
disease. The second aspect is when the crisis
will get over is unknown till a vaccine becomes
available. Therefore, decisive action regarding
containment measures cannot be taken. Even if
a vaccine becomes available-the practical
difficulty of vaccinating population worldwide
has to be considered-the actual production,
transportation, who will be vaccinated on a,
priority basis eg The Indian Government has
declared that preference will be given to the
Armed Forces and health workers. Experts have
forecast that the curve may be U shaped or V
shaped depending on the economy of each
country.(Fernandes.N.2020.)The third aspect is
that all the countries worldwide do not have a
common definition of SMEs .Most definitions
consider the number of persons employed
whereas India and Sri Lanka consider the
turnover of units .Also researchers have found
that service sector will be affected more
adversely than the  manufacturing
sector.(Fernandes.N.2020)( Hwong He &Lloyd.
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H.2020)(Barkit.A.et al 2020) SMEs will have to
adapt to digitalisation to survive in the present
circumstances though it may not be feasible
for all SMEs depending on their geographical
location and nature of product/service

1.5 MSMEs are defined as follows under
the MSME Act of 2006-

Manufacturing units  Investment
Plant&Machinery

Investment in
Plant&Machinery

in | Service units

Micro units 25 lakhs Micro units 10 lakhs

Small units 5.0 crores Small units 2.0 crores

Medium units 10.0 crores Small units 5.0 crores

The definition of MSMEs have been revised with
effect from 1t July 2020.

Manufacturing &Service | Investment in | Turnover of the unit
units Plant&Machinery

Micro unit 1.0crore 5.0 crores

Small unit 10.0crores 50.0 crores

Medium unit 50.0 crores 250.0 crores

The definitions in operation prior to 15t
July are applicable to this  study.
There are 6.33 crore MSMEs in India which form
95% of all businesses, provide employment to
120 Mn person and account for 50% of exports.
The manufacturing units manufactured 33.4%
of total output and contributed 6.1% of GDP.
Service units contributed 24.63% of GDP in
2019(ClI).

The following were the welfare measures
made available to MSMEs:

1) Banks and NBFCs will offer 20% Of
outstanding credit on 29/2/2020 to Units with
25 crores outstanding and a turnover of 100
crores are eligible for a four-year loan having a
moratorium of 12 months on principal and can
be availed of till 31/10/2020.

2). 20,00crores declared as subordinate
debt will be given to MSMEs declared as NPAs
and will be eligible for equity support.
3.)50,000 crores for equity infusion in MSMEs-
through Fund of funds with acorpus of 10,000
crores to MSMEs having growth potential and
urge them to be listed on Stock exchanges.

4)Global tenders less than 200 crores
will be disallowed to avoid competition from
foreign firms.

5)Government and Public Sector units
will release outstanding dues within 45 days
.e-Market will help MSMEs develop linkages to
replace Trade fairs and exhibitions.

1.6 Special efforts to fight against Covid-19

On 22/3/2020 the Government declared
that contribution made by corporates to Prime
Minister’s Citizen Assistance And Relief in
Emergency Services Fund (PMCARES)for Covid-
19 will be treated as CSR vide circular No.10/
2020 and be eligible for 100% tax exemption
under Sec. 80g

The different Technical Centres (TCs) of
MSME are actively engaged in production of
sanitisers, face masks, ventilators, gowns,
hospital furniture and equipment besides
hardware for Corona kits and some Technical
centres are also designated as shelter homes
and isolation centres. All the TCs have jointly
contributed 22 lakh rupees to the PM CARES
Fund. Contribution of Rs. 100 lakhs made by
National Small Industries Corporation to PM
CARES Fund from its CSR fund. Its employees
also contributed Rs. 15 lakhs.

Coir Board employees raised Rs. 4.00
lakhs approximately for donating to PM CARES
Relief Fund contributed Rs. 15 lakhs.
COCOMANS: Rs 3.00 lakhs approximately
collected from Coir Industries towards
contribution to PM CARES Relief Fund.

1.7 Corporate Social Responsibility under the
Companies Act 2013

The Companies Act was amended in
2013 and came into force from 12t Sept.,2013.
A special aspect of the Sec 135 of Companies
Act 2013 is that CSR spending was made
mandatory for specific companies. The
European Union had made it mandatory for
certain companies to make public disclosures
of certain information whereas India is the first
country in the world to make CSR spending
compulsory for certain companies.
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Further Sec 467(1) mentions the
different areas and activities which are
considered in the CSR list.

G.S.R. 130(E).-In exercise of the powers
conferred by sub-section (l) of section 467 of
the Companies Act, 2013 (18 of 2013), the Central
Government hereby makes the following
amendments to Schedule VIl of the said Act,
namely :

(1) In Schedule The Companies Act 2013
has made it mandatory for a select category of
companies to undertake up CSR projects. Sec
135 species:

Companies having a net worth of 500 crores or
more or a turnover of 1000 crores or more or a
net profit of 5 crores or more during a financial
year shall spend 2% of the average net profits
made during the three immediately preceding
financial years

for items (i) to (x) and the entries relating
thereto, the following items and entries shall
be substituted, namely:

(i) eradicating hunger, poverty and
malnutrition, promoting preventive health care
sanitation and making available safe drinking
water

(i) promoting education, including
special education and employment enhancing
vocation skills especially among children,
women, elderly, and the differently abled and
livelihood enhancement projects

(iii) promoting gender equality,
empowering women, setting up homes and
hostels for women and orphans; setting up old
age homes, day care centres and such other
facilities for senior citizens and measures for
reducing inequalities faced by socially and
economically backward groups

(iv) ensuring environmental
sustainability, ecological balance, protection of
flora and fauna, animal welfare, agroforestry,
conservation of natural resources and
maintaining quality of soil, air and water

(v)protection of national heritage, alt
and culture including restoration of buildings and
sites of historical importance and works of art;
setting up public libraries; promotion and
development of traditional arts and handicrafts

(vi) measures for the benefit of armed
forces veterans, war widows and their
dependents;

(vii) training to promote rural sports,
nationally recognised sports, Paralympic sports
and Olympic sports;

(viii) contribution to the Prime Minister’s
National Relief Fund or any other fund set up by
the Central Government for socio-economic
development and relief and welfare of the
Scheduled Castes, the Scheduled Tribes and
other backward classes, minorities

(ix) contributions or funds provided to
technology incubators located within academic
institutions which are approved by the Central
Government

x) rural development projects.”

2. This notification shall come into force with
effect from 1% April, 2014.

The profit will be calculated as per Sec.
198 of the Companies Act and for this purpose
the Profit before tax is to be considered(PBT)

A CSR committee has to be formed for
the purpose ,which will decide the activities to
be carried out .It has specifically mentioned that
CSR can to be carried out in areas directly
related to the company’s core business. The Act
also mentions that if a company has not spent
the requisite amount in a particular year the
reason/s for not spending it has to be mentioned
the unspent amount need not be carried forward
in the next year.

The areas in which CSR can be
implemented is only a broad guideline and does
not restrict companies from undertaking
participation in other areas.

The activities can be carried out by the
company itself, in association with a NGO or
registered trust having at least three years
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experience of such activities, or by a company
formed as per Sec 8 of the Act or can collaborate
with another company for doing this activity.

The activity has to carried on only in India
and preference has to be given to the local area of
operation of the company. Activity carried on to
benefit only its employees or their families will
not be considered as CSR donation. Donation to
any political party will not qualify as CSR spend.
No exemption /benefits are provided for
undertaking such activity.

The information about CSR activity has to
be displayed on the company’s website. The

annual report on CSR should be a part of the
Board’s reportinthe Annualreport of the company.

Prior to 15 April 2014, CSR was not
mandatory but the companies Act 2013 has made
it mandatory for companies fulfilling certain
conditions. Prior tothis companies werevoluntarily
spending on CSR -eg the Tata Group, Mahindra

&Mahindra, the Birla group whereas now
companies have to spend at least 2% of average
profits. The Government has also suggested the
areasin which CSR can be undertaken.Initially there
were adverse reactions from the corporate sector
that the 2% CSR spend would be an additional
burden but unlike tax, the advantage in case of
CSRis that companies have control over the funds
being spent.An observation of the total amount
spent by companies since 2014 shows that the
level of compliance as well as the total amount
spent on CSR is increasing.All the area are not
receiving funds but education, health and poverty
alleviation programmesreceived more funds.Some
companies have motivated their employees to
volunteer for CSR activity-ie employees of Tata
group, Infosys and IT companies. Employees of
Tata companies have also contributed a day’s

salary voluntarily as CSR contribution and a
matchingamount was contributedby the company
in .Stricter reporting and monitoring has led to a
more structured approach to allocating funds for
socialdevelopment.Also, the Act is beingamended

with inputs from experts.

The CRISIL report shows that more
companies are complying and fulfilling their CSR
obligations in 2015-2016 amount spent was 950
crores which rose to 1688 crores in 2017-2018.The
amount of unspent funds which was 57.66% in
2015-"16 came down to 30% in 2017-'18.37% of
the funds were spent on education,vocationalskill
development, health and sustainability. Due
diligence by companies is necessary before funds
are allocated for CSR activity.Most companies are
not spending on CSR as a business strategy.
The following amendments were made to the
Act in 2019

The Companies Amendment Act 2019
became operational from 31/7/2019 and replaced
theCompanies (Amendment) Second Ordinance
2019 with certain additional amendments
Turnover limit is now Rs 100 crores instead of 500
crores earlier.Corporate Social Responsibility
(CSR): Under the Act, if companies which have to
provide for CSR, do not fully spent the funds, they
must disclose the reasons fornon-spending in their
annual report. Under the Bill, any unspent annual
CSR funds must be transferred to one of the funds
under Schedule 7 of the Act (e.g., PM Relief Fund)
within six months of the financial year.

However, if the CSR funds are committed
to certain ongoing projects, thenthe unspent funds
will have to be transferred to an Unspent CSR
Account within 30 days of the end of the financial
year, and spent within three years. Any funds
remaining unspent after three years will have to
be transferred to one of the funds under Schedule
7 of the Act. Any violation may attract a fine
between Rs 50,000 and Rs 25,00,000 and every
defaulting officer may be punished with
imprisonment of up tothree years or fine between
Rs 50,000 and Rs 25,00,000, or both.

2.Recategorisation of offences from of
offences from criminal to civil list. (ET 27/9/201.
-Conclusion

All businesses will have to adapt to the
changed circumstances created by Covid-19
businesses will have to be more agile-MSMEs
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started producing sanitisers, face masks, PPE,

ventilators, hospital furniture -products which

were vital both for the country as well as for the

MSMEs to survive. All firms will have to considera

change in their mission statement as there is no

knowledge of when the pandemic will
end.Companies have to contribute to employee
welfare as a strategy towards survivaland cross
training of employees has become a necessity with
enhanced use of digitalisation. Supply chains will
have to shift from global to regional to reduce the
dependence e.g. Indian automobile companiesand
pharma companies faced problems of obtaining
components and raw material from China The

Government has suggested changes in policy

forMSMEs.
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Abstract

COVID-19 Pandemic created havoc in
every country. It disseminated in such a way that
withintwo months it closed down the whole world
almost for a period of six months. Each and every
country, its economy, its industries and its people
& their lives got severely affected. Pandemic left
its dire effects on a developed, developing as well
as under-developed economies. India is a
developing country. India also faced severe impact
on the whole country and economy. The
Government of India declared complete lockdown
in country which ceased each and every sector’s
working. Due to complete lockdown the whole
economy was shut and all sectors were closed. As
aresult, people lost their jobs, labour migrated to
their homeland, Production stopped, income
stopped and it all impacted on Government’s
revenue collection. Taxes are the major source of
revenue for the government. Government faced
sever deficit and couldn’t collect taxes from public.
In the first quarter of Financial Year 2020-21,
Government couldn’t collect GST. As a result,
government faced huge deficit. The GDP for Q1 of
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Introduction +2p

The hotel business is one of the major services in the hospitality industry.Xl A hotel lobby conjures up
exciting images of international dignitaries, celebrities, community leaders, attendees of conventions
and large receptions, business persons, and family vacationers. The front office is the most visible
and essential focal point of all hotels.2 The receptionists are responsible right from greeting and
assisting guests to helping people make reservations, managing room status, issuing room keys and
handling guest requests/complaints, or solving any problems that may arise during the course of a
stay. The work at the hotel front desk often involves repetitive work, awkward postures, and standing
for prolonged periods of time.E The average hotel front desk employee spends the majority of his/her
8-h shift standing in front of a chest-level counter, looking down at a computer, or over at a guest.
With shift work, fatigue becomes more prevalent, as the employee is forced to work against his/her
natural circadian rhythms.“ Physiological and psychological health effects of shift work can include
disturbed sleep patterns, stomach trouble, and stress.!Work in hotels is often demanding and hectic;
hotel staff is required to provide service to guests efficiently, courteously, and accurately while
maintaining a pleasant demeanor.!

Prolonged standing jobs may lead to discomfort and occupational injuries to workers.”"E.n a
study,“ approximately 50% of healthy workers complained of lower back discomfort after continuously
standing for 2 h. Another study asserted that prolonged standing contributes to foot pain at the end of
the day. Workers exposed to standing for more than 50% of working hours showed higher
frequency of chronic venous insufficiency than the workers spending less time in standing position.*

Jobs and tasks requiring prolonged constrained standing postures frequently cause fatigue, body-part
discomfort, and lower extremity impairments.*2 Fatigue and discomfort, though not leading to
compensable disability, may lower the resistance of these employees to certain illnesses, or even
lead to some occupational symptoms and diseases which may reduce productivity.22l According to
Seo et al.,™“Icontinuous standing or sitting work style, commonly observed in various workplaces,
causes leg swelling, pain, varicose veins, and skin ulcers as a result of insufficient blood and lymph
flow. It is reported that pregnant women who are standing for more than 8 h in a working day have
high chance of spontaneous abortion. !

Therefore, this study aimed to demarcate the work activities, posture, and shift timing of the
receptionists and find its association with work-related musculoskeletal disorders and health.
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Materials and Methods +2p

Participants

The study was carried out in three-star and five-star hotels mainly near the airport in Urban Mumbai.
Only 11 hotels gave permission and agreed to participate in the cross-sectional survey. Non-
probability sampling method was used for study as only those who gave consent were studied. A total
of 50 Subjects, 28 males and 22 females, who voluntarily agreed to be part of the study and the
subjects less than 1 year of experience, were excluded in the study. The subjects were mostly
involved in attending phone calls, greeting guests, assisting guests for check-in and check-out
procedures, reservations, managing room status, issuing room keys, and handling guest
requests/complaints. All these activities were performed in 8-h shifts mostly in standing position
behind the front desk. The subjects wore black formal footwear having at least 2-inch heels during
their entire shift work. They worked continuously for 15 days in one shift and thereafter a change in
shift took place.

Data Collection Tools +2p

Questionnaire

A well-structured self-administered closed-ended questionnaire was developed and each receptionist
was requested to answer all the questions with full sincerity. The questionnaire was designed to get
information on activities performed, shift work, work-related musculo-skeletal disorder (MSD)
problems, frequency of pain/discomfort, severity of pain and other general health problems. A
validated Nordic Musculoskeletal questionnaire® was adapted to enquire about the MSD symptoms
experienced, and for intensity of pain 5-point VAS Rating scale indicating 1 as least painful and 5 as
most painful condition was used.

Observation

Each hotel was visited three to four times to observe the receptionist’s involvement in varied activities
and postures adopted while performing different activities. The observation method was used to study
various postures adopted and no questions were asked during this period.

Posture assessment

Posture was observed and validated OWAS (Ovako Work Analysis System) posture assessment
method”was used to analyze the risky postures. The information on back, arms, legs, and load/use
of force was collected using this method. The most common activity of the front desk employees was
attending and receiving phone calls; hence, this method was used for posture analysis.

Statistical analysis
The statistical analysis was done by using Statistical Package for the Social Sciences (SPSS)
software program, version 16.0. Frequency and percentages were calculated. The cross-Phi test table

and Cramer’s V test was used to find out the association between pain lasting for 7 days and 1 year.
Ranking by median was used to find severity and frequency of pain.

Results +2p

General characteristics of the subjects
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A total of 50 subjects, 56% males and 44% females, were studied. [Table 1] shows the age groups of
the subjects studied. The mean age + standard deviation (SD) of the subjects was 29.5 + 6.66 years.
The educational qualifications showed that the majority (68%) were graduates. The largest proportion
(48%) of subjects had work experience of 2-5 years. 38% of subjects reported sleeplessness and
20% reported headache due to change in shift.

General characteristics Total (n=50)
Percentage

Male 28

Table 1: General characteristics of the subjects studied

Click here to view

Work-related musculoskeletal disorders (WRMSDs) experienced by the subjects at the end of
the day

[Table 2] shows that 68% of the subjects experienced severe to maximal discomfort in their lower back,
followed by 32% in their ankle/feet and 24% subjects having discomfort in their neck and calf by the
end of the day’s work. For upper extremity, moderate discomfort was reported in upper back (58%)
followed by neck (50%) and right shoulder pain (44%), whereas for lower extremity discomfort,
majority of the subjects reported moderate pain in the calf (50%—-54%); followed by knee pain (36%).
The severe discomfort was considered for further analysis.

Table 2: Discomfort experienced by the subjects in upper and lower
extremities by the end of the day’s work

Click here to view

Pain in different body parts in last seven days and 12 months (NMQ)

The data of pain experienced in the last 7 days revealed that 90% suffered pain in low back, 74% in
calf muscle, 66% in upper back, 58% in ankles/feet, 52% in neck, and 50% in knees, whereas 94%
reported low back and neck pain, 88% had upper back pain, 84% in calf, 64% in ankles/feet, and 60%
in knees in the last 12 months [Table 3].

Body parts Pain in last 7 Paininlast12  Phivalue*
days months

oo e o e Table 3: Pain experienced by the subjects in last seven days and 12
. : = months using Phi value (statistical test)

. Click here to view

[Table 3] shows the results of Cross-Phi test and Cramer’s V test to find out the association between
pain in the last seven days and pain in the last 12 months in different body parts.

The significant results were found in ankles/feet (Phi value: 0.881; P < 0.05), knees (Phi value:
0.816; P < 0.05), calf (Value: 0.736; P < 0.05), low back (Phi value: 0.758; P < 0.05),
hips/thighs/buttocks (Phi value: 0.612; P < 0.05), and upper back (Phi value: 0.514; P < 0.05),
respectively.

Severity and frequency of pain in different body parts as experienced by the subjects

The analysis of the severity and frequency of pain in different body parts was done by ranking method
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using median score [Table 4]. The pain is categorized into severe pain, moderate pain, mild pain and
no pain in descending order (4—severe pain to 1—no pain) for severity of pain and daily, weekly and
monthly pain in the descending order (3—monthly pain to 0—no pain) for frequency of pain,
respectively.

" E =" Table 4: Severity and frequency of pain in different body parts as
¢ experienced by the subjects according to median ranking

. Click here to view

The results [Table 4] reveal that the subjects experienced severe pain in low back, moderate pain in
neck, upper back, and calf, mild pain in shoulder, wrists/hands, knees and ankles/feet, and no pain in
elbows and hips/thighs/buttocks. The data of frequency of pain revealed that subjects experienced
pain weekly in neck, shoulder, upper back and lower back and calf, whereas the subjects experienced
daily pain in Wrists and Ankles and did not experience any pain in elbows and hips/thighs/buttocks.

Association between standing and sit-stand posture with calf and ankle pain

Association between standing posture with calf pain and ankle/feet pain was found with the help of
Statistical Phi Test, but there was no significant association with other body parts [Table 5]. Strong
association between standing posture adopted at work with pain in the calf muscle (Phi value:
0.736; P =< 0.05) and pain in the ankle/feet (Phi value: 0.881; P < 0.05) was found significant;
indicating standing posture leads to musculoskeletal disorder in lower extremity.

S — .. Table 5: Association between standing and sit-stand posture and 12
z months pain in calf and ankle/feet

Click here to view

Analysis of posture (making/answering telephone calls) using OWAS technique

Six types of standing posture and four types of sitting posture were identified and analyzed. Standing
with awkward neck and shoulder position, with phone in-between neck and shoulder was the most
harmful posture adopted. The other harmful posture adopted was awkward bending/leaning over the
counter and both these postures needed immediate action. The sitting postures did not indicate much
risk but needed changes in the near future.

Discussion +2p

The results of the study showed that severe discomfort/pain in upper extremity was reported in lower
back and in neck regions, whereas moderate discomfort was observed in upper back, neck and right
shoulder. For lower extremities, the severity of pain was high in right calf and ankle. It is nice to know
the prevalence rate of perceived pain in shoulder, neck and lower back/waist have been reported
earlier. Previous findings showed that prolonged standing contributes to foot pain at the end of the
day,%and fatigue, body or body-part discomfort, and lower extremity impairments.22ln this study,
standing posture was associated with pain in calf and ankle in 60% of the workers.

The statistically significant association of pain in back, calf, ankle/feet, and hips/thighs for past 7 days
and 12 months was revealed by phi test at significant value (P < 0.05). In a study on male commercial
kitchen workers, the major complaints were shoulder pain (62.3%), finger/wrist pain (43.9%), and
neck pain (38.6%), where shoulder pain was found to be statistically significant for almost all
groups.'Work-related pain was experienced by 75% of respondents during the past 12 months
working as hotel cleaners.2

This study revealed that the prevalence and severity of pain was highest in low back region with
weekly frequency of occurrence, whereas neck, upper back, and calf had pain of moderate severity
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with weekly occurrence. Knee and ankle/feet pain was daily experienced but was of mild severity. The
findings of the study are comparable with the study among hotel workers were the top three highest
pain intensity scores were found for the lower back/waist, upper back and finger/wrist, respectively.e

Further, the association between standing posture with calf pain (Phi value: 0.736; P < 0.05) and
ankle/feet pain (Phi value: 0.881; P < 0.05) was found, indicating that standing posture leads to
musculoskeletal disorder in the lower extremity. In a similar study, on hotel employees, they were
exposed to the static postures of standing up without moving for a prolonged time at the front

desk.?! Another study stated that hotel workers adapt unnatural postures as they become constrained
by the height of the front desk while receiving customers or performing VDT tasks leading to MSD’s. !

High risk in neck and shoulder region among receptionists was found as they cradle their phone in-
between neck and shoulder that leads to awkward posture. Similarly, hotel workers in the USA were
found to be exposed to ergonomic risk factors such as repeatability, unnatural and static postures that
are known to cause work-related musculoskeletal disorders.22

Further, subjects reported problems of sleeplessness and headache due to change in the shift timings
and a few reported indigestion, frustration and fatigue. The higher reliance of hotels on shift work is
also likely to cause sleep deprivation.= Many researchers have found the relationship between shift
work and musculoskeletal symptoms.24-25 Further research is required to establish the relationship
between sleep satisfaction and work-related musculoskeletal symptoms.

Limitations of the study
There were a few limitations to this study. The WRMSD problems of males and females were not
studied separately. Since the footwear worn by the receptionists (male/female) and body weight were

not studied in detail as permission was not given by authorities, its impact on calf and feet/ankle pain
could not be studied.

Conclusion tap

This study has identified MSD and other health problems among front desk employees in hotels,
which need to be addressed quickly. The suggestions were given to the management and employees
primarily to use sit-stand combination at the front desk, place the telephones as close as possible,
reduce the depth of the front desk by giving shelf type arrangement on inner side of the desk so that
they are closer to the desk and the guests. This design of the front desk will make the employee stand
erect, with no leaning forward and no stretching. Second, using soft shoes with insoles and small
heels is recommended, with floor under feet carpeted. Third, to solve the problem of sleep and
headache 30 days shift change was recommended as this will help employees to get acclimatized.
Finally, most importantly, regular physical exercise before start of the shift is a must, which will loosen
up the muscles and help in delaying of muscle pain. Regular medical checkups should be done for
the welfare and wellbeing of the employees.
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Abstract: Considering the current scenario of warfare between
India and China, we got inspired by the thought of various ways
technology can help our hardworking soldiers by reducing the
human loss by using an application that can spy on the enemy, and
also for security purpose. This project’s main purpose is to deal
with difficult situations like where humans cannot go through
scenarios like darkness, entering narrow areas and detecting
hidden bombs etc. The robot serves as a perfect machine for the
defense sector in order to reduce the human life loss and will also
help in prevention of illegal activities. The robot is self-powered,
with a backtracking facility, in case a situation arises where there is
connection loss from the base station. Wireless cameras sends back
real-time video and audio inputs that can be seen on a monitor in
the base station and action can be taken accordingly.

Keywords: Robot, Arduino, Night Vision Wireless Camera,
Bluetooth

I.  INTRODUCTION

As we might have seen in the news or read in the

newspaper about the ongoing tension among India and China
at LAC in Galvan valley and also with Pakistan in J&K lands.
As a youth, we thought of helping our soldiers who are
fighting for our safety and well-being by staying on guard for
24hrs not only by risking their lives but also by staying away
from their families for months. So, we came up with an idea to
help our soldiers by building a war-based spying robot to help
them, spy, not only on enemy’s movements but also their
armoires by providing the intel to our soldiers on war field by
gaining not only some time to work on counter strategies but
also to know the condition of the territory before entering. As
you might have seen in movies like Raazi where the
protagonist acts as a spy and provide intel about the enemy
which involves risking her life in order to reduce the human
loss this robot can be used which not only can reduce the
human loss by its ability to go in narrower areas which are
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inaccessible to humans without getting spotted but also its
ability to see in the night without getting much attention by
using its night vision camera installed on the robot. This
technology is used for serial communication with the robot. It
is used to share data between 2 devices considering the range
betweendevices. The Bluetooth module HC-05 will be
connected with the robot and the commands are given to the
robot by the android application.

Il.  LITERATURE SURVEY

Beginning with the most basic and important term regarding
the project, i.e.,, the word ‘ROBOT’. Literally, this word
originates from a salvic word ROBOTA that means labour.
Simply saying, a robot is generally a machine that is able to
perform certain tasks either automatically or manually or in
both ways simultaneously.

Generally, the robots that are used in those battlefields are
machines that helps in removing mines and such obstacles in
war fields all by itself and sometimes they are also used to spy
on enemies. Nowadays, as the domain of technology is getting
improvised, robots can be seen being used in military
operations as well which are not completely automatic instead,
they are controlled remotely. Generally, [4] & [5] there are
three kinds of machines used in military operations namely
UGV(Unmanned Ground Vehicle), UAV(Unmanned Ground
Vehicle), UUV(Unmanned Underwater Vehicle)

UGV: These are used for land surface purposes and can
carry heavy load , move on a rough surfaces and have various
sensors and cameras attached to them.

UAV: These are used to carry aerial weapons and flying
machines.

UUV: These are actually regarded as submarines or more
specifically, machines that can survey underwater.

Next another important machine to be discussed is
TISON[1]. This is a heavy EOD(Explosive Ordnance
Disposal) robot which is a north American military robot that
is capable of lifting up to 100 pounds.

Even though it has a strong gripping mechanism, it has one
limitation which is that it cannot function properly at night
time. And lastly, S.Naskar[3] tried to explore the field on how
a RF controlled robot that can be used in defense and
battlefield.

I11. HARDWARE COMPONENTS

Below are the hardware components used in designing this
robot.
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Figl. All te components used

Bluetooth Module HC-05
This module is capable of adding two-way wireless
functionality to the project and also communicates with the
two microcontrollers.

This is a simple wireless communication device which is
based on Bluetooth protocol. It consists of six pins 1)Key
2)5V3)GND 4)TX 5)RX 6)status. Basically, it uses serial port
protocol (SPP). It is designed for wireless serial connection
and this can also be used in master or slave configuration. One
device is connected to the slave and another is connected to
master.

The connection between the devices follows as -

> Rx pin of Arduino is connected to Tx pin of the
Bluetooth module while Tx pin of Arduino is connected to the
Rx pin of Bluetooth module. So, in this way, a cross-
connection setup is required for the operation of the Bluetooth
module and the GND pin of the Bluetooth module is
connected to that of the Arduino.

> The master device must be connected to the salve in
order to have a proper communication. When the pairing is
done between two devices, then the device will ask to enter
the password. The password will be 0000 or 1234.

A

Fig2.HC-05 module

B. Arduino

As it is an open-source platform which is mostly used
inbuilding electronics projects consisting of both a physical
programmable circuit board (often referred to as a
microcontroller) and a software IDE (Integrated Development
Environment) which runs on a computer and is used to write
and upload code to the physical board. Unlike its predecessors
PCB’s, this one doesn't require a separate piece of hardware,
i.e., a programmer, In order to load a new code onto the board
- one can simply use a USB cable. Also, its IDE uses a
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simplified version of C++, making it much easier to learn to
program.Arduino Uno is also known as a microcontroller
board which is based on the ATmega328P processor
consisting 14 digital input/output pins (out of which 6 can be
used as PWM (to simulate analog outputs, pins marked with
(~) symbol is used, available on the board), 6 analog
inputs(A0-A5), a 16 MHz quartz crystal, a USB connection, a
power jack, an ICSP header and lastly a reset button. Also, it
comprises  everything that is needed to support
microcontrollers. In order to get connected to a computer, one
has to simply connect the USB cable. It is a blue circuit board,
the size of a credit card (also available in other sizes). It's
divided into two rows of connectors (the ‘headers’), a power
connector and a USB connector. An Atmel microcontroller is
the brain of the board. It’s similar to a really small, very low
power ‘computer’.

Below are some of its features:

* Photoresistors (sensing light levels)

» On/Off lights, LED’s

» Sensors (to sense the environment)

« Ultrasound (proximity range finder)

« Push buttons, touch pads

» Motion detection

* Displays (LCD)

* Thermistors (measuring temperature)

« Actuators (to perform action)

* Motors

* Speakers

woos >

C. L293D IC

It is a popular 16-pin Motor Driver IC. It is mainly used to
drive motors and also it is capable of running two DC motors
at the same time.

Motor driver IC is an integrated circuit which is usually
used to control motors.L293D has two H-bridge.

L293D Motor Driver IC can control both speed & spinning
direction of two motors. It consists of 16 pins, with 8 pins on
each side, for the purpose of controlling the motors. There are
2 /P pins, 2 O/P pins & 1 Enable pin for each motor. It
provides bidirectional drive currents of up to 600-mA at
voltage from 4.5V to 36V.
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Fig 4. L293 IC

D. Night Vision Camera

Human eyes cannot see in the dark light. Hence night
vision cameras are used for many purposes specifically in the
field of security and surveillance. These devices offer a bit
more security than the normal standard cameras. They have
the ability to capture objects that are invisible to human eyes
either in an image format or recording a video. The specific
type used in this project is the night vision wireless camera. It
being a wireless device would help us in allowing the device
to travel a particular distance without any bound and complete
the mission allotted. Below are the features of the night vision
wireless camera used:-

° It can automatically detect a movement around that
particular area.

° It can allow the transmission of data over 100 meters
of range without any obstacles in between.

° A CMOS imaging sensor of size 1/3 inch is installed
that detects and converts the information that is used to make
an image.

° Next are the video standards along with the
resolutions namely PAL (Phase Alternate Line)
628*582/NTSC(National Television Standards Committee)
510%492.

° Illumination is needed to obtain images of a specified
desired quality. It provides about min. illumination of 1.5 lux.
° View angle required is 62 Degree

° Camera head used is of 15 gm weightage.

Fig 5. Night Vision Camera
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IV. INTERFACING

A. Interfacing of Bluetooth Module with Arduino

Bluetooth is a one of the great examples for wireless
connectivity. It’s applications are in various fields. It
consumes almost negligible amount of power. Commonly
used Wireless technology are :-

* Wi-Fi
* Bluetooth
This Bluetooth module can communicate in 2
ways, meaning it is full duplex, which can be applied
alongwith

microcontrollers. Because it operates Serial Port Protocol
(SPP). Using SPP, each connected device is able to send and
receive whole data as if there is Rx and Tx lines connected
between them. 2 Arduino modules, for instance
cancommunicate with each other from across rooms, instead
from across the desk. The communication is acted upon with
the help of USART (Universal Synchronous/Asynchronous
Receiver/Transmitter). The HC-05 is capable of operating in 2
modes. One is Data mode and other is AT command
(Attention Command used to change default settings of
Bluetooth Module). In order to operate in Data Mode of HC-
05 the enable pin is set to “low”, if that pin set as “High” the
module operates in AT command mode. For this project we
will operate this module in Data Mode.

Table 1
Arduino UNO | HC-05
Rx Tx
Tx Rx
5V +5V
GND GND

Bluetooth
Module
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B, DC Motor interfacing with Arduino

The IC LM293D comprises 4-i/p pins , pin 2 and 7 on
the left side and Pin 10 and 15 present on the right side of IC
respectively. Left input pins of the IC control the rotation of
the motor. In accordance with the i/ps that are provided across
the

input pins that are Logic 0 and Logic 1, the motor
rotates. Assuming, the motor is connected to the o/p pins 3 and
6 respectively on the left side of the IC. For motors to rotate in
clockwise direction, the i/p pins are to be provided with Logic
0 and Logic 1 that is if Pin-2= logic 1 and pin-7 = logic 0,
resulting in the rotation in clockwise direction and vice-versa.
Similarly, when Pin-2= Pin-7=logic 0, then no rotation is
observed and if Pin-2= Pin-7=logic 1, then also no rotation. In
similar way the motor can also be operate across input pins
namely pin-15 and pin-10 on the right-hand side.

oinput i

44 +-O

Figure 3.2: DC motors-Arduino interfacing

Fig 7. Overall Architecture

V. FUTURE ENHANCEMENT

This robot has one limitation which is the range of
communication. It cannot be operated over large distances. To
increase the range, modules such as Wi-Fi and Zigbee can be
used. Zigbee has low power consumption and also has a very
long battery life. These modules can also be used to connect
this system directly to internet through which we can control
the system via any remote areas.

Also, by using DTMF technology we can easily control
the robotic machine by using our own mobile phones.
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VI. CONCLUSION

In this paper, a robot is described that uses night vision
wireless camera which is operated by an android application.
This robot can be further modified using gas sensors as well as
bomb diffuse Kkit. This model of a robot has various
applications that include military missions, wireless security
and surveillance and search and rescue operation.
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Abstract: Credit card fraud is an event problem and fraud
detecting techniques getting more sophisticated each day. Mainly
internet is becoming more common in almost every domain.
Online transactions, shopping, and e-commerce are expanding
step by step. Due to which in the online payment system,
fraudulent activities have also increased. It has cost banks and
their customers a loss of billions of rupees. The techniques used
now a day detects the anomaly only after the fraud transaction
takes place. The intruders have found ways to crack the system
loopholes and defeat the security. These frauds are not consistent
in their actions, they constantly alter. Thus, Artificial Intelligent
(Al algorithms are used to detect the behavior of such activity by
learning the past behavior of the transaction of the users. An
unsupervised algorithm is used to detect online transactions, as
fraudsters commit fraud once by online media and then move on
to other techniques. This paper discusses the performance
analysis and the comparative study of the two Deep Learning
algorithms which include auto-encoder and the neural network.
In this paper accuracy, precision, recall, and AUC curve are
considered as a model evaluation factor.

Keywords: Credit card, fraud detection, Artificial Intelligent
(Al), Unsupervised Learning, Deep Learning, Neural Network,
auto-encoder.

I. INTRODUCTION

Nowadays, numbers of people prefer to buy services and

goods with credit cards [1]. Both online shopping and online
payment of bills and taxes are very useful with credit cards.
It's not just convenient, but also time-saving. Many find
payment by credit card much more convenient in shops than
cash. As a consequence of which there has been a dramatic
increase in the number of bank transactions through credit
cards and the amount of fraud and card fraud. In the era of
digitalization, the need to identify credit card frauds is
mandatory. Based on historical information, credit card
screening aims to decide whether a transaction is fraudulent or
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not. The decision is not easy because, when there is any kind
of emergency happens, we can see changes in customer
expenditure. Fraudsters utilize various methods to conquer
extortion assurance.

Machine learning has achieved significant results in several
areas of data processing and classification over the last
decades. There are two main types of tasks in the field of
machine learning: supervised and unsupervised. Supervised
learning uses defined data sets to train and make correct
learning by adjusting the learning rate parameters. The main
drawback of supervised learning is that if new
misrepresentation transactions happen that don't match with
the records of the database, then these transactions will be
seen as genuine. Although, unsupervised learning acquires
new transaction knowledge and discovers anomalous trends
from new transactions. This unsupervised learning is tougher
than supervised learning, as we need effective methods for
identifying irregular behaviors.

Now, let us focus on deep learning, which is a part of
machine learning (ML). As online transactions are
exponentially growing, the amount of data simultaneously
increases, leading to unbalances data sets. This increase in
data generation is one explanation for the fact that in recent
years, deep learning has evolved since deep-learning
algorithms need a lot of data to understand. Deep learning
makes it possible for a machine to tackle complex issues even
with an extremely differing, unstructured, and interconnected
informational collection. Besides, various deep learning
algorithms are used for detection of fraud, but in this paper,
Neural Network and Auto-encoder is used to detect whether
the usual data set transaction is eligible as new fraud. We
assume that certain regular transactions in data sets classified
as fraud also have suspicious transaction behavior.

The remaining paper as per the following, section 2
explains all the current system use in fraud detection.
Followed by section 3 portrayed the proposed technique,
section 4 shows the performance analysis and results and last
section 5 shows the conclusion.

Il. RELATED WORK

Yusuf Sahin and Ekrem Duman [2] demonstrate the
benefits of using credit card fraud detection techniques, like
ANN and LR, to reduce the bank's risk. The results show that
the proposed ANN classifiers surpass LR graders to solve the
investigated problem.
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However, with the distribution of the information sets
being more partial, the efficiency of the models in fraudulent
transactions decreases.

According to [3], they have proposed the utilization of
HMM in credit card extortion discovery.

It has likewise been clarified how the HMM can identify
whether an approaching exchange is fake or not. Trial results
show the presentation and adequacy of the framework and
show the convenience of learning the spending profile of the
cardholders. Relative examinations uncover that the Accuracy
of the framework is near 80% over a wide variety in the
information. The framework is moreover adaptable for taking
care of huge volumes of exchanges.

M.Suresh Kumar, V.Soundarya and others [4] proposed the
Random Forest Algorithm (RFA) for finding the false
transactions and the precision of those transactions. This
algorithm relies upon a supervised learning algorithm where it
uses decision trees for classification of the dataset. After the
classification of the dataset, a confusion matrix is acquired.
The presentation of the Random Forest Algorithm is assessed
depending on the confusion matrix. The outcome got from
handling the dataset gives a precision of around 90-95%.

Ayahiko Niimi [5], led tests that affirm that deep learning
has a similar precision as the Gaussian kernel SVM. Likewise,
the 10-fold cross-validation analysis demonstrates that it is
deep learning offers higher exactness. In this experiment, they
had utilized the H20O library for deep learning, with the deep
learning modules are written in Java were actuated each time.
Thusly, they can't evaluate the execution time. Deep learning
parameter alteration is troublesome. By upgrading the
parameters, it is conceivable to build the learning exactness.

Pooja Chougule, A.D. Thakare and others [6] work mirror
an endeavor to distinguish false card transactions by utilizing
k-means alongside a genetic algorithm. Genetic Algorithm is
an incredible optimization method. The k-means algorithm
bunches the MasterCard transaction dependent on
autonomous quality qualities. Be that as it may, with the
expansion in the information size, it brings about anomalies.
Consequently, to give enhanced recognition of cheats, they
had utilized a hereditary calculation. The huge outcomes by
the proposed model are seen over straightforward K-means
and Simple Genetic Algorithm.

I1l. PROPOSED TECHNIQUE

This paper uses the methods suggested to identify credit
card fraud. Comparisons are made with various deep learning,
including auto-encoders or neural networks, which algorithm
is better suited to classify fraud transactions by credit card
dealers.

A. Deep Learning

In today's world, deep learning is modern technology. The
principle of deep learning is an ANN with many layers that
are known as hidden layers. Now, Al, Machine Learning, and
Deep Learning (DL) are well known. Those three terms would
be equivalent if metaphorically equated with the human body:
artificial intelligence is like the body that includes the
characteristics of comprehension, reasoning, communication,
emotion, and sentiment.ML resembles one system that
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demonstrations in the body, particularly the visual system.
Lastly, deep learning is practically identical to the visual
signalling component. It comprises of various cells, for
example, retina that goes about as a receptor and makes an
interpretation of light signals into nerve signals. Presently, we
will contrast all the three classes and the human body.
Currently, each of the three kinds is to be applied to the human
body.

Deep learning is a typical term for a neural network with
numerous layers. Deep learning allows for the
implementation of other algorithms, such as AE, deep
convolutional network, neural network, SVM, and many
more. Unsupervised learning immediately extracts the
relevant features of your data, makes unlabeled data more
available, and offers daily training for data-dependent
training.

B. Auto-Encoder

In this examination, we use AE for credit card fraud
detection. Auto-encoder is designed to remake high-
dimensional information utilizing a neural system modelwith
a narrow bottleneck layer at the center. AE has the input
equivalent to the output in the output layer that has pretty
much the sort of input units.

Reconstructed

Inpat input

Bottleneck!

Encoder Decoder

An compressed low dimensional
representation of the input.

Figure 1: Auto-Encoder [7]

In this experiment to execute AE, we utilize the hyperbolic
tangent function or "tanh" function to encode and decode the
contribution to the yield. Fig.1. shows the structure of auto-
encoder which comprise of input, encoder, bottleneck,
decoder, and reconstructed input layers. Encoder figures out
how to decrease the input dimension and compress the input
data into an encoded portrayal. Bottleneck contains the
compress representation of input data. This is the least
conceivable dimension of input data. Then again, the decoder
figures out how to recreate the information from the encoded
representation to be as near as could be expected under the
circumstances. Ultimately reconstructed input gauges how
well the decoder is performing and how close the output is to
the original input. However, the main drawback of auto-
encoder is that, while compressing the information theymay
miss significant parameters that prompt a decline in the
accuracy of the model.

C. Neural Network

Another algorithm is the neural network. Neural networks
are a set of algorithms; demonstrate after the human brain,
which is intended to perceive designs. The systems are
worked from singular parts of
approximating
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neurons, normally called units or just "neurons." Each unit
has some number of weighted sources of input. These
weighted information sources are added together at that point
went through an activation function to get the unit's output.
There are fundamentally three sorts of nodes in the neural
network:
= |nput unit: Input unit provide network information
from outside world. These nodes do not compute they
simply pass the information on to hidden node.
= Hidden unit: It calculates and transfers the information
from input node to output node. A hidden node forms a
set of “Hidden Layer”. Although there may be one
input layer and only one output layer in a feed-forward,
it may have no or several Hidden Layers.
= OQutput unit: The output node is known as “Output
Layer”. Output unit calculates and transmit the data
from the system to the outside world.

hidden layer 1 hidden layer 2 hidden layer 3

input layer

PyTorch [9] is a Python Al package dependent on Torch,
which is an open-source machine learning package. PyTorch
utilizes the style and intensity of python which is
straightforward and useful. Its core gives two essential parts,
for instance, an n-dimensional Tensor, like NumPy, yet can
run on GPUs and customized partition for building and
planning neural systems.

In this experiment, NN consisted of 4 hidden layers, and
each layer is backed with a non-linear activation function —
The Rectified Linear Unit (ReLU). The input features of each
hidden layer are set to 30, 50, 32, and 16 respectively. After
this experiment, we started slowly by increasing a smaller
number of layers to obtain appropriate results. Therefore,
based on extensive analysis, the best hyper-parameters were
chosen. Adaptive Moment Estimation (Adam) is a stochastic
gradient descent (SGD) and RMSprop-based optimizer,
accomplished weight optimization.

D. Dataset

The European dataset of 284, 807 transactions will be
utilized for two days in 2013 this incorporates 492
misrepresentation transactions which are named 1 and others
are marked as 0 the extent of fraud to no fraud transactions is
0.17%, which indicates that the dataset is extremely
imbalanced. Due to customer privacy, the original features of
this dataset are not presented and it includes 28 features
resulting from the PCA mapping function plus two unmapped
features called time and transaction number.
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IV. PERFORMANCE METRICS AND
EXPERIMENTAL RESULTS

The result of auto-encoder algorithms appeared in fig 3 and
4. The dataset was isolated for training and testing in a
proportion of 80:20. The basic performance measures derived
from the AUC and confusion matrix. The confusion matrix is
a 2 by 2 matrix table contains four results delivered by the
paired classifier. The area under an ROC curve is a measure
of the usefulness of a test in general, where a greater area
means a more useful test, the areas under ROC
curves are used to compare the usefulness of tests.

Different estimates, for example, accuracy, precision,
recall and F1 score are gotten from the confusion matrix.

Receiver operating characteristic curve (ROC)

= AUC = 0.959

Tue Positive Rate

04 06 08 10
False Positive Rate

Figure 3: AUC of Auto-encoder
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Figure 4: Confusion Matrix of Auto-encoder
Here, we move on to another deep learning algorithm
which is a neural network. The results are shown in Fig. 5 and
Fig.6.
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Figure 5: AUC of Neural Network
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Figure 6: Confusion Matrix of Neural Network
Accuracy, precision, recall, and F1-score are utilized to
report the presence of the framework to identify the fraud in

the credit card. In this paper, two deep learning algorithms are
utilized to identify fraud in the credit card system. To evaluate
the algorithms, 80% of the data set is utilized for training and
20% is utilized for testing and validation.

Accuracy, precision, recall, F1-score are used to evaluate for
different variables for three algorithms as shown in Table I.
The accuracy result appears for Auto-encoder and Neural
Network is 99.48%, and 99.94% respectively. In such a case
where data is critical, the system cannot rely only on accuracy.
The system has to be more precise than being accurate. It
should recognize less number of false-negative andfalse-
positive cases.

Table- I: Performance analysis of auto-encoder and Neural Network algorithms

V. CONCLUSION

To make the final comparison of the above algorithms
concerning their classification accuracy, the best results have
been taking from Table 1.

As shown in the confusion matrix above, a fine-tuned
Neural Network-based system has detected fewer false
positives compared to Auto-encoders hence giving the highest
precision. So in such a case while dealing with sensitive data,
it becomes important to consider the precision of the system
than accuracy. Adding more layers will make Auto-encoders
more complex to train to result in delayed output. The
comparative results show that the neural network performs
better than auto-encoder algorithms.

In the future, one can further fine-tuning hyperparameters
the neural network, perform boosting techniques on different
Machine Learning algorithms. One can also compare the
results of different deep learning libraries like
fast.ai.conclusion section is not required. Although a
conclusion may review the main points of the paper, do not
replicate the abstract as the conclusion. A conclusion might
elaborate on the importance of the work or suggest
applications and extensions.
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Abstract: Credit card fraud is an event problem and fraud detecting techniques getting more sophisticated each day. It
has cost banks and their customers a loss of billions of rupees. The techniques used now a day detects the anomaly only
after the fraud transaction takes place. The intruders have found ways to crack the system loopholes and defeat the
security. Thus, Artificial Intelligent (Al) algorithms are used to detect the behaviour of such activity by learning the past
behaviour of the transaction of the user not only this, but data is also unbalanced so SMOTE is used. Various concepts
and types have been introduced in this paper related to credit card anomaly detection systems like decision tree, random
forest, Neural Networks, and Auto-encoder. A comparative study is done in this paper on the bases of accuracy, precision,
recall and AUC curve.

Keywords: Credit card fraud, Artificial Intelligent, SMOTE, decision tree, random forest, Neural Network and Auto-
encoder.

1. INTRODUCTION:

These days, a credit card is a well-known method of transactions used in many scenarios like online shopping, bill
payments, bank-to-bank money transfer, etc. Due to a rise in demands for online transactions, credit card users have
increased leading to credit card frauds. A credit card is a payment card provided to clients as an arrangement of
payment. There are heaps of advantages in utilizing Visas, for example:

e Purchasing convenience: The credit card allows customers to buy anything at any time, place or amount without
conveying the money.

e Hold the records of custom credit: Great financial record is regularly significant in identifying steadfast clients.
This history is important for a credit card, yet additionally for other budgetary administrations like credits, rental
applications, or even a few employments.

e Purchase security: A credit card may likewise offer clients, extra assurance if the bought stock gets lost, harmed,
or taken. Furthermore, some charge card organizations give protection to enormous buys.

Despite all referenced advantages, the issue of misrepresentation is difficult in e-banking administrations that
undermine charge card exchanges particularly. In the era of digitalization, the need to identify credit card frauds is
mandatory. Further, the individual utilizing the card has no association with the cardholder or backer and has no aim of
either reaching the proprietor of the card or making reimbursements for the buys made[1].

For fraud, a credit card is a basic objective in light of the fact that with no hazard, an immense measure of cash can be
picked up inside a brief time frame. To commit fraud, fraudsters endeavour to take delicate information like card number,
financial balance information, and CVV number. These fraudulent transactions are so legitimate that it makes fraud
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detection a difficult issue. In this manner, a great misrepresentation recognition framework ought to have the
option to distinguish the extortion exchange precisely and should make the discovery conceivable progressively
exchanges.

In the detection of credit card fraud, both unsupervised and supervised learning is investigated. Supervised learning
uses defined data sets to train and make correct learning by adjusting the learning rate parameters. The disadvantage of
supervised learning is that if new fraud transactions happen that don't coordinate with the records of the database, at that
point this transaction will be viewed as real. Although, unsupervised learning acquires new transaction knowledge and
discovers anomalous trends from new transactions. This uncontrolled learning is tougher than supervised learning, as we
need effective methods for identifying irregular behaviours.

Deep learning is another innovation that as of late pulled in a lot of consideration in the field of Al. By reconstructing
deep structures such as the neural networks on the human brain, it greatly increases the accuracy of abstract
representations. In this paper, we had compared deep learning algorithms Auto-encoder and Neural Network with
machine learning algorithms such as decision tree, random forest using SMOTE (Synthetic Minority Oversampling
Technique) to overcome the problem of the imbalanced dataset. The finding of these algorithms will also help us to find
the best algorithm for detecting credit card fraud. The remaining paper as per the following section 2 explains all the
current system use in fraud detection. Followed by section 3 portrayed the proposed technique, section 4 shows the
performance analysis and results and last section 5 shows the conclusion.

2. RELATED WORK:

According to [2], they have proposed the utilization of HMM in credit card extortion discovery. The proposed
technique for finding the spending profile of cardholders, just as the utilization of this information in choosing the
estimation of perception images and an underlying appraisal of the model parameters. It has likewise been clarified how
the HMM can identify whether an approaching exchange is fake or not. Trial results show the presentation and adequacy
of our framework and show the convenience of learning the spending profile of the cardholders. Relative examinations
uncover that the Accuracy of the framework is near 80% over a wide variety in the information. The framework is
moreover adaptable for taking care of huge volumes of exchanges.

Ayahiko Niimi [3], led tests that affirm that deep learning has a similar precision as the ‘Gaussian kernel SVM.
Likewise, the 10-fold cross-validation analysis demonstrates that it is deep learning offers higher exactness. In this
experiment, they had utilized the H2O library for deep learning, with the deep learning modules are written in Java were
actuated each time. Thusly, they can't evaluate the execution time. Deep learning parameter alteration is troublesome. By
upgrading the parameters, it is conceivable to build the learning exactness.

According to [4], examination uncovers a relative execution of CFLANN, MLP, and Decision Tree more than two
unique informational collections for credit card fraud detection. The outcome shows that in both the informational
collection MLP outflanked CFLANN and Decision Tree in misrepresentation recognition. Even though FLANN with
other info development has been effectively utilized in different regions like an expectation in which FLANN performed
better than MLP however in MasterCard extortion location MLP has marginally an edge over CFLANN.

Pooja Chougule, A.D. Thakare and others [5], work mirrors an endeavor to distinguish false card transactions by
utilizing k-means alongside a genetic algorithm. Genetic Algorithm is an incredible optimization method. The k-means
algorithm bunches the MasterCard transaction dependent on autonomous quality qualities. Be that as it may, with the
expansion in the information size, it brings about anomalies. Consequently, to give enhanced recognition of cheats, they
had utilized a hereditary calculation. The huge outcomes by the proposed model are seen over straightforward K-means
and Simple Genetic Algorithm.

M.Suresh Kumar, V.Soundarya and others [6] proposed the Random Forest Algorithm (RFA) for finding the false
transactions and the precision of those transactions. This algorithm depends on a supervised learning algorithm where it
utilizes choice trees for classification of the dataset. After the classification of the dataset, a confusion matrix is acquired.
The presentation of the Random Forest Algorithm is assessed depending on the confusion matrix. The outcome got from
handling the dataset gives a precision of around 90-95%.
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3. PROPOSED TECHNIQUE:

This paper uses the methods suggested identifying credit card fraud. Comparisons are made with various machine
learning algorithms, such as decision tree, random forest and deep learning, including auto-encoders or neural networks,
which algorithm is better suited to classify fraud transactions by credit card dealers.

3.1. Dataset

In 2013, 284,807 European data sets were used for two days. It includes 492 fraud transactions listed as 1 and O for
other transactions. The fraud-to-non-fraud transaction ratio is 0.17%, which reveals a very imbalanced data collection.
The original features are not seen on this data set due to customer confidentiality and include 28 PCA mapping features
plus two unmapped features known as the time and transaction number. As the data is very imbalanced, SMOTE is used
to align the data collection for machine learning algorithms.

3.2. Machine Learning Algorithms

For Machine learning algorithms SMOTE is used to overcome highly imbalance data. The over-sampling technique by
the synthesized minority reduces the non-fraud transaction. The parameters of SMOTE() function synthesizes the
confluence. The result of this technique will be compared with other algorithm is used for comparison

Decision Tree

A decision tree is a kind of supervised learning algorithm that is primarily used in problem classification. It operates
both for the category and continuous variables of input and output. In this technique, the population test is separated into
at least two homogenous sets depending on the most appropriate input divider/differentiator. Decision trees appear to
have a significant variation when separate training and testing sets with the same data are used because they are over
fitting with the training data. This contributes to poor data output. Unfortunately, this restricts the use of predictive
modelling decision trees[7].

Random Forest

Random forests are tree-based algorithms that require the formation and combination of many trees with outputs to
improve the model's generalization. It is known as an ensemble approach for the combination of trees. Combining is
simply a mixture of weak students (individual trees) generating a strong student [8]. Random forests can be used to solve
problems with regression and classification. The dependent variable is constant in cases of regression problems.

3.3. Deep Learning Algorithm
Auto-encoder

Auto-encoders are unsupervised learning techniques that affect the neural network of portrait learning assignments. It is
designed with the ultimate purpose of forcing a device bottleneck that provides a packed information portrait of the first
information. This strain and subsequent rework would be a very difficult job if the knowledge highlights were each
separate from one another. In any case, if there is an information structure, this structure can be used by scientists and the
machine bottleneck to drive contribution.

Neural Network

Neural networks are a set of algorithms, demonstrated freely after the human mind, that are intended to perceive
designs. The systems are worked from singular parts approximating neurons, normally called units or just "neurons.”
Each unit has some number of weighted sources of info. These weighted information sources are added together at that
point went through an activation function to get the unit's yield.

There are fundamentally three sorts of nodes in neural network:

. Input unit: Provides network information from outside world. These nodes do not compute they simply pass
the information on to the hidden nodes.
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. Hidden unit: It calculations and transfers the information from input nodes to output nodes. A hidden nodes
forms a set of "Hidden Layer". Although there may be one input layer and only one output layer in a feed-
forward network, it may have no or several Hidden Layers.

. Output unit: The output nodes are called the "Output layer" collectively and are responsible for computations
and transmission of information from the network to the outside world.

In this study to implement Neural Network, we had used the PyTorch. It generally utilizes the style and intensity of
python which is understand easy and used. It core give two primary component, for example, a n-dimensional Tensor,
like numpy yet can run on GPUs and programmed separation for building and preparing neural systems.

The experimental NN consisted of 4 hidden layers and each layer is backed with a non-linear activation function —
Rectified Linear Unit (ReLU). The input features of each hidden layer are set to 30, 50, 32 and 16 respectively. Deeper
networks have been shown to produce better performance than those with fewer layers. After this experiment, we started
slowly by increasing a smaller number of layers to obtain appropriate results. Therefore, based on extensive analysis, the
best hyper-parameters were chosen. More network improvement resulted in more machine time and the results were not
so different from the design chosen. Adaptive Moment Estimation (Adam) is a stochastic gradient descent (SGD) and
RMSprop-based optimizer, accomplished weight optimization.

4. PERFORMANCE METRICS AND EXPERIMENTAL RESULTS:

These are the result of machine learning algorithms decision tree and random forest appeared fig 1, 2, 3 and 4
respectively as we referenced above that the dataset was isolated for training and testing in a proportion of 80:20. The
basic performance measures derived from the AUC and confusion matrix. The confusion matrix is a 2 by 2 matrix table
contains four results delivered by the paired classifier. Different estimates, for example,accuracy, precision, recall and F1
score are gotten from the confusion matrix.

Confusion matrix
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Here, we move on to the deep learning algorithm which are Auto-encoder and Neural network. The results are shown in
Fig. 5,6,7.8.
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Figure 7: AUC of Neural Network Figure 8: Confusion Matrix of Neural Network

Accuracy, precision, recall and F1-score are utilized to report the presentation of the framework to identify the fraud in
the credit card. In this paper, two machine learning algorithms and two deep learning algorithms are developed to detect
the fraud in credit card system. To evaluate the algorithms, 80% of the dataset is used for training and 20% is used for

testing and validation. Accuracy, precision, recall, F1-score are used to evaluate for different variables for three
algorithms as shown in Table 1.

Table 1: Performance analysis for different algorithms

Algorithms Decision Tree Random Forest Auto-encoder Neural Network
Accuracy 99.85% 99.93% 99.48% 99.94%
Precision 56.48% 82.82% 20.13% 89.77%
Recall 73.26% 81.18% 51.28% 78.21%
F1-score 63.79% 82.00% 28.91% 83.59%

The accuracy result is shown for decision tree; random forest, auto-encoder and neural network are 99.85%, 99.93%,
99.48%, and 99.94% respectively. In such a case where data is critical, system cannot rely only on accuracy. System has
to be more precise than being accurate. It should detect less number of false positive and false negative cases.

IJCRT2004171 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 1310


http://www.ijcrt.org/
http://www.ijcrt.org/

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 4 April 2020 | ISSN: 2320-2882

5. CONCLUSION

In order to make final comparison of all the above algorithms with respect to their classification accuracy, best result
have been take from Table 1.

As shown in the confusion matrix above, a fine-tuned Neural Network based system has detected less number of false
positives compared to other counterparts hence giving highest precision. Random forest gives almost the same results but
has ~7% difference in its precision which is a lot while handling such a sensitive data. While NN can be fine-tuned
further for better results whereas more number of trees in RF will create lot of confusion. Adding more layers will make
Auto-encoders more complex to train resulting in delayed output. The comparative results show that the neural network
performs better than other three algorithms.

In future one can further fine-tuning hyper-parameters the neural network, perform boosting techniques on different
Machine Learning algorithms. One can also compare the results of different deep learning libraries like fast.ai.
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Abstract—Water Pollution affects the health of both humans
and inhabitants of the water. Water is an important natural
resource that needs constant quality monitoring for ensuringits
safe use. Therefore it is important to monitor the qualityof
water. There are various parameters like the temperatureof
the water, pH value of water, and turbidity, which help detect
whether water is polluted. So, we have proposed a real- time
monitoring system to observe the harmful hazards which may
cause pollution. The proposed monitoring system is a real- time
sensor-based monitoring system that holds the temperature
sensor, pH sensor, and turbidity sensor, sensing the water quality
parameters continuously. The proposed system collects data from
various sensors then transmits the sensed data from the
microcontroller to the Wi-Fi module. Data is fetched from the Wi-
Fi module and then the data is received by the end-user or
monitoring station via SMS. Thus, water pollution is monitored
in an intelligent manner continuously.

. INTRODUCTION

Water is an important and crucial resource. We can’t live

without water but polluted water become unsafe to drink. Not
only for human beings but polluted water is a great threat
to the water habitats also. It occurs when harmful substances
chemicals or microorganisms contaminate water bodies de-
grading water quality. With the development of industries and
its waste being discharged into the rivers which may be toxic
and also in rural areas lakes, rivers get contaminated due to
agricultural chemicals.
To overcome such major problems we have put forward a
Sensor-based Water monitoring system which will measure
several water quality measurement parameters like pH, tem-
perature and turbidity values of water. A sensor-based Water
Pollution Monitoring System is a real-time monitoring system.
The sensor nodes will measure the parameters and using
Wireless-Sensor Network (WSN) technology it will send the
data to the base station where data is monitored and the end-
user will get to know that water is polluted, it will analyze,
process and record the data. This system will help in detecting
whether the water is polluted or not [1].

Il. LITERATURE SURVEY

In the paper [2], in India a river water quality monitoring
system is developed on a wireless sensor network that helps
in monitoring water quality data in India. In the system, a
wireless sensor node is designed for monitoring the pH of
water. The pH value measured is transmitted to the base station

VoleingeZidbqesiize 6yst2@i§ designed such that it minimizes

29

the power requirement of the system and is cost-effective
platformfor monitoring water quality, but the main drawback
is thatonly one parameter can be measured using this system
[2]. Monitoring of pool water quality of trout farms is
measuredusing fuzzy logic with a graphical user interface
(GUI). Forthis water from four trout farms was tested for
24 daysof study. By using graphical user interface (GUI) status
ofparameters could be monitored easily and the situation can
be explained to those people with inadequate knowledge but
this system lacks real-time data monitoring as discussed in the
paper 3].

In the Paper [4] uses wireless microprocessor CC2430 and a
remote data center following Zigbee and send the data to the
Internet with the help of the General Packet Radio Service
(GPRS) Data Terminal Unit (DTU). By using this the average
current consumption will be less and it will be long termstable,
Since it uses a real-time clock (RTC), whenever it loses all
power (including the backup battery) it will reset to an earlier
date and report.

1. SYSTEM MODEL

The proposed system consists of sensors, Arduino, ESP8266
Node MCU Wi-Fi module. This system collects the data
from various sensors then the sensed data is communicated to
a sensor-based monitoring system. The sensor-based
monitoring classifies the data based on the reference values fed
to the processing unit for performing the necessary
computations. The result from the Arduino unit is then
wirelessly transmitted using Wi-Fi module. Sensors will sense
parameters like temperature, pH, and turbidity. To transmit
these values data pins of sensors are connected to analog pin
of Arduino. To transmit data from Arduino to Wi-Fi so that
end-user can get it transmission pin of Arduino is connected
to receiver pin of Wi-Fi module. To display these values on
Liquid Crystal Display (LCD). We connect it to the 12C module
which will convert serial data to parallel data by connecting
analog pins of Arduino to Serial Clock (SCL) and SD pins and
will convert 2 pin data to 8 pin data [1, 3, 5]

Monitoring of water pollution using sensing techniques
works by detecting the following parameters:
1) Temperature
H value
%3 IL?’urblagluty
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Fig. 1. Block Diagram of Sensor-based Water Pollution Monitoring System
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Fig. 2. Flowchart of Sensor-based Water Pollution Monitoring System

If the water is polluted it will change one of the above
mentioned parameters.

1) Temperature Sensor: The temperature sensing device
senses the temperature and converts the analog temperature
value into a digital value. Here we are using a DS18B20
temperature sensor having an operating voltage of 3.3v-5v. The
temperature value measured by the sensor will be storedin a 2-
byte register inside the sensor. This data will be read using
one wire communication method by sending in a sequence of
data. We are interfacing it with Arduino therefore we will use
a built-in function to access the data

2) pH sensor: pH solution indicates how acidic or basic
the water is. If the pH value is low between 0-6 then it is
acidic, if it is 7 then neutral and from 7-14 basic. [4] The
sensor consists of a measuring electrode as a positive terminal
which is sensitive to the H ion, it develops voltage which is
directly related to H ion concentration, and a reference
electrode as a negative terminal which provides a stable
potential against the measuring electrode. These two electrodes
generate a voltage directly proportional to the pHof the
solution

3) Turbidity Sensor: The purpose of measuring turbidity is
to get an indication for the concentration of scattering particles
in a medium. Based on the amount of light scattered and
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absorbed by suspended particles we can detect whether it is
polluted or not.[6, 7]

4) At mega 328: The high-performance Microchip 8-bit
(Automatic voltage regulator) AVR RISC (Reduced Instruction
Set Computing)-based microcontroller combines 32KB Inter-
net service provider (ISP) flash memory with read-while-write
capabilities, 1KB EEPROM, 2KB SRAM, 23 general-purpose
1/0 lines, 32 general purpose working registers, three flexible
timer/counters with compare modes, internal and external in-
terrupts, serial programmable USART (Universal Synchronous
Asynchronous Receiver Transmitter), a byte-oriented 2-wire
serial interface, SPI (Serial Peripheral Interface) serial port, 6-
channel 10-bit A/D converter (8-channels in Thin Quad Flat
Pack(TQFP) and QFN/MLF), programmable watchdog timer
with internal oscillator, and five software selectable power
saving modes. The device operates between 1.8-5.5 volts[8]

5) ESP8266 Node MCU Wi-Fi module: It has an integrated
IP protocol stack that can give any microcontroller access to
a Wi-Fi network. We can simply hook this up to an Arduino
device and get about as much of its ability. It is cost-effective.
The operating frequency is 2.4GHz and the transfer rate is 9600
bps.[9]

6) LCD Display: The term LCD stands for liquid crystal
display. It is one kind of electronic display module used in
an extensive range of applications like various circuits and
devices like mobile phones, calculators. The operating voltage
of this LCD is 4.7V-5.3V It includes two rows where each
row can produce 16-characters[10]

Fig. 3. Hardware Implementation of Sensor-based Water Pollution Monitoring
System
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IV. RESULTS

It was tested for different conditions of pH, temperature, and
turbidity. Different conditions of pH like drinking water, lemon
juice, and soap solution. Tested for turbidity values for clean
water and muddy water. To check different values for the
temperature sensor we checked for normal water and warm
water. The resulting information was displayed on the web page
for each of the different cases. From the experimental results,
the pH value for drinking water was 7 which was foundto be
within the range, for lemon juice and soap solution itwas
found to be 3 and 12 respectively.

O coe

Diktacs [Jon s e whimd . | Gwant

Fig. 4. Output of Sensor-based Water Pollution Monitoring System

The turbidity was normal for clean water and in the range
of 25-28 and for muddy water turbidity was bad and the value
was 87.Values for the temperature of normal and warm water
were 27 and 40 degrees respectively. When the values were
above the threshold values an SMS was received by the end-
user indicating that the water pollution is increased.

Clear Data

SrNo. Temperature PH Turbidity

Fig. 5. Measured Parameters of Sensor-based Water Pollution Monitoring
System on Webpage
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Fig. 6. Measured Parameters of Sensor-based Water Pollution Monitoring
System on Webpage
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Fig. 7. SMS Received when Pollutants increase in Water

V. CONCLUSION

The proposed system extends to a new type of water quality
monitoring system based on wireless sensor networks. At the
same time using a Wi-Fi network and Remote Data center
simplify the design. This system is a long term stable and real-
time monitoring system. By using Wi-Fi Module, the result
from the Arduino unit is then wirelessly transmitted. Sensors
will sense parameters like temperature, pH and Turbidity.
Hence, this system detects water pollution and prevents the
hazards caused by it.
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ABSTRACT

When image tampering mechanisms become more sophisticated as a result of technological advancements, fraud
detection approaches must evolve to keep up. Since the original image compression and the fake image
compression are different, forensic the image using Error Level Analysis to determine the compression ratio
between the original image and the fake image. In this case, we use Error Level Analysis on each image and
supporting parameters for error rate analysis to identify images of manipulations using Deep Learning on a
dataset of a fake image and original images. In addition to this we also proposed a unified deep neural
architecture called Manipulation Tracing Network (ManTraNet). The Manipulation Tracing Network is an end-
to-end network that performs both detection and localization without the need for any additional pre-
processing and post-processing. The Manipulation Tracing Network is a completely convolutional network that
can handle images of any size and a variety of forgery types, including splicing, copy-move, elimination,
enhancement, and even unknown forgery types. We also use scale-invariant feature transformation (SIFT)
algorithm and this application works by accepting an image uploaded by the user, then passing the input image
into the program which utilizes the SIFT algorithm to detect if a given image has been tampered with through
copy-move forgery. We have developed a graphical user interface (GUI) which will show us the result indicating
whether our given input is forged or not.

Index Terms- convolutional network, deep learning, error level analysis, image forgery, manipulation tracing
network, scale-invariant feature transformation

INTRODUCTION

With As the rapid climb of technology makes it easier for somebody to unfold the word, moreover as spreading false
pictures. With such a big amount of computer code which will be accustomed manipulate the image thus on facilitate
the general public in manipulating the image. With the unfold of false pictures on social media which will reap the tilt
in order that the image rhetorical to check the reality of the image. Generally, image rhetorical could be a field of the
study characteristic the origin and verificatory the believability of the image. With such a big number of false pictures
that unfold across the net and social media, therefore the necessity for a tool to assist folks confirm whether or not the
image unfold is real or pretend photos. several strategies area unit accustomed confirm the extent of believability of the
image, one with decisive the standard of the compression level results. during this analysis, the strategies accustomed
live the extent of compression is using Error Level Analysis.

e Error Level Analysis (ELA) is a forensic technique on the image to analyse images through different levels of
compression. [4]

e Manipulation tracing network detects forged pixels by identifying local anomalous features, and thus is not
limited to a specific forgery or manipulation type. It is an end-to-end solution, and thus no need to apply pre-
and/or post-processing. [5]

e The SIFT algorithm is used because it helps extract robust features from the image to detect if a part of an image
was copy—moved. [6]

Research Examples
Hites C Patel et al. in their research Forgery Frame Detection From, The Video Using Error Level Analysis. By
analysing the number of frames and comparing the original video frames with the fake ones. [1]

Meera Mary Isaac et al. doing image forgery detection using Gabor Wavelets dan Local Phase Quantization. By using
CASIA TIDE v.1 Dataset [2].

Birajfar et al. using a passive technique method in analysing false images. In his research summarizes some research
that does image forgery. [3]
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ORIGINAL IMAGE ELA IMAGE

Figure 1.1: ELA Image Detection
Objective of study
As an increasing amount of our lives is spent interacting online through social media platforms, more and more people
tend to seek out and consume news from digital media. Online communication has changed the nature of human beings
because of the following reasons:

(i) it is often more timely and less expensive to consume news on digital media

(iii) it is easier to further share, comment on, and discuss the news with friends or other viewers.

However fake news on digital media has been occurring for several years now. More spread of false data can have a
serious negative impact on an individual and our community. The false data can harm the authentication of the original
content. The basic objective of the project is to build an efficient and accurate system which can detect image forgery.
There are various ways to detect image forgery. They are classified into active and passive approaches.

DETECTION OF FAKE IMAGE

Active Approach

In the advanced form, the digital image must undergo some kind of pre-processing, such as embedding a watermark or
generating signatures at the time of creation. Watermarking is a form of active tampering detection in which a security
structure is embedded in the image, but most current imaging devices lack a watermarking or signature module.
Message authentication code, image hash, image checksum, and image watermarking are some of the recent schemes
proposed for providing image protection, which are similar to the principle of watermarking shielding as a counterpart
to it

Passive Approach

In image processing techniques, passive image forensics is typically a difficult task. The passive tampering detection
stream examines the raw image using different statistics and semantics of image content in order to pinpoint image
tampering. As opposed to active approaches, neither construct is embedded in the image nor is it associated with it for
protection, so this method is also known as raw image analysis. The only way to detect tampering is to use image
function statistics. As a result, the algorithms and methods for detecting and localising image tampering differ
depending on the type of protection construct used.

Watermarking -
= = — e // ~
- Ar/ 2 N
Image Image Copy-
Splicing Retouching Move

Figure 3.1: Image Forgery Detection [12]

Copy-move Forgery- One of the most difficult and widely used forms of image tampering techniques is copy-move
forgery. To extract information, a part of the image must be covered. In the Copy-Move image, manipulation
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technique a part of the same image is copied and pasted into another part of that image itself to shroud some
important data. As the copied part originated from the same image, its essential properties such as noise, colour and
texture do not change and make the recognition process troublesome.

(a) original image (b) forgery image
Figure 3.2: Example of copy-move

Splicing- A region from an authentic image is copied into a different image. Image splicing is a direct method that
involves cropping and pasting regions from the same or different sources. This approach refers to a paste-up created
by sewing images together using digital tools like Photoshop. Picture splicing is a technique in which two or more
images are combined to produce a fictitious image. Several well-known news stories are examples. Cases involving
the use of forged images should be recorded. It entails combining two or more separate images into a single-image.

Figure 3.3: Example of splicing

Image Retouching- In order to create a stunning forged image, some selected regions must go through geometric
transformations such as rotation, scaling, stretching, skewing, and flipping. The process of changing an image in
order to prepare it for final display is known as image retouching. Retouching is a technique for making tiny,
localized changes to an image. Retouching is the smoothing of an image that is usually done after global changes
(such as colour correction) [14]. Image retouching is a form of digital image forgery that is considered to be less
harmful than other forms. This technique is common among magazine photo editors, who use it to enhance certain
features of an image in order to make it more attractive. Actually, the fact is that such enhancement is ethically wrong
[13].

(a) ®)
Figure 3.3: Example of image retouching

LITERATURE SURVEY
Image Forgery Detection techniques
The image splicing forgery technique involves the composition or combination of two or more images, which greatly
alters the original image to create a forged image. As photos of different backgrounds are combined, making the
borders and boundaries indistinguishable becomes extremely difficult. Splicing detection is a difficult problem in
which the composite regions are examined using a number of techniques that, when combined with their backgrounds,
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provide useful traces for detecting splicing in the image in question. This section reviews some of the existing
techniques to detect image splicing forgery:

Key Advantages Disadvantages Forger Type
Techniques
and Methods
LBP, DWT, Evaluated on Processing Splicing
SVM, YChCr Two Different Time is not
and PCA Datasets and evaluateQOd
having good
efficiency
Adaptive over  Working on Processing Copy-Move
segmentation, both Splicing time is not
SIFT, Block and CopyMove evaluated.
based. Forgery
Images.
Multiscale Probably it is No Copy-Move
BKS, Random first method of complementar
Forest, SVM. considering ily of the
the Blur Type underlying
irregularity. classifiers.
Maximum a Having good Processing Splicing
posteriori Accuracy time is not
(MAFP), LDA, calculated and
binary conflicts
classifier resulted
sometimes
while
Discrete Robust and Processing Splicing and
Cosine simple method time is not Copy-Move
Transform, LBP, calculated and
SVM very complex
method

Figure 4.1: Comparison of various Image forgery detection techniques [12]

METHODOLOGY
Error level analysis
Error level analysis is one powerful open-source algorithm. Error level analysis is a forensic method to identify
portions of an image that has different levels of compression. It will authorize us to see areas of the photo that has been
changed or altered. This technique can be used to determined that the
picture is modified digitally or not. ELA can detect the added fake content(layers) on top of the image is different from
the original image or not. In case the image is not been modify, the remaining part of the image should be in higher
error potential in respect to altered grid. ELA works by re-saving the image at 90 percent - 95 percent compression and
compares the difference between the original and the compressed. Through ELA representation of the image we can
easily view the modified image. [8]

Original Image Original Image converted into ELA image

Figure 5.1: ELA test on original image

In figure 5.1 we have taken an original image and converted that image using ELA, since that was an original image
hence there was no compression levels change after conversion.
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Image with Fake background Fake Image converted into ELA image

Figure 5.2: ELA test on tampered image

Similarly, a tampered image was taken in figure 5.2 and converted using ELA which gives higher compression level
change after conversion in the tampered region.

Feature extraction on the train set
On splitting the data and training and testing them, following is the output we received using ELA model.

Confusion matrix
400

300

250

200

Tue label

150

100

Q 5
Predicted label

Figure 5.3: Confusion Matrix

Figure 5.3 demonstrates the confusion matrix where we have taken CASIA database and conducted test and train split
of the data. Confusion matrix helps us in understand following error types - False positive (5), True positive (409),
False negative (76), False positive (13)

Manipulation Tracing Network
Manipulation Tracing Network is a complete forgery detection in any image, which means it takes input as a test image
and provides pixel-level forgery likelihood map as output. Comparing to existing methods, the proposed

It has the following advantages:

1. Less complex: Manipulation Tracing Network needs no extra pre- and/or post-processing

2. Rapid: Manipulation Tracing Network puts all computations in a single network, and accepts an image of
arbitrary size.

3. Reliable: Manipulation Tracing Network does not rely on working assumptions other than the local manipulation
assumption, i.e., some region in a testing image is modified differently from the rest.

Its solution is composed of two sub-networks, i.e., the image manipulation-trace feature extractor that creates a unified
feature representation, and the local anomaly detection network (LADN) for directly localizing forgery regions without
postprocessing.[9]

Manipulated Image Feature Extraction Network: the feature extraction network for the image manipulation
classification task, that is sensitive to completely different manipulation varieties, and encodes the image manipulation
in a very patch into a set dimension feature vector.

Localized Anomaly Detection Network: the anomaly detection network to match an area feature against the dominant
feature averaged from an area region, whose activation depends on however so much an area feature completely
different from the reference feature and not absolutely the price of an area feature.
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Forged Image (ManTra-Net input) __ Predicted Mask (ManTra-Net Output)

Forged Image (ManTra-Net Input) __ Predicted Mask (ManTra-Net Output)

@0 60 @0 1000

Figure 5.4: Manipulation Tracing Network test on sample data

Decoded https://i imgur.com/2gS6lgL png of size (800, 1200, 3) for 146.73 seconds

o Predicted Mask (ManTra-Net Output) " Highlighted Forged Regions

Figue 5.5: Manipulation Tracing Network test on internet data

Scale-invariant feature transformation

Robust features help to detect whether the part of the image was copy-moved or not using SIFT algorithm. Generally,
the region which is copied of the original image has almost identical appearance to the copied region from any scaling
or rotational transformation if it is applied on it. Hence, the descriptor of the key points extracted from the forged
region is quite similar to the descriptor of key-points extracted from the original region regardless of any
transformations applied due to the use of SIFT algorithm Thus, In this concept, if an image has been forged by applying
copy- move attack is the general idea to detect, this is to match each of the SIFT features extracted from the image by
finding key-points that share almost similar characteristics which can be assessed base on its respective descriptor. [11]
Given an input image I(x, y), then the scale space of image | is defined as follows:

L(X Y, 0)= G(X, Y, a)* I(X,Y) 1)

where * is the convolution operation in x and y directions, and the Gaussian function
1 -2

2no

G(x,y,0)= e

3 O]

where o is the factor of scale space. [6]

ORIGINAL IMAGE

xt grogam

Figure 5.6: SIFT Model test on original image
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COPY-MOVE DETECTED

Upload lmage
Start

Figure 5.7: SIFT Model test on tampered image

Accuracy of the models for the following datasets

Models CASIA®®® | COVERAGE®
ELA 87.06 80.30
ManTraNet 89.09 90.70
SIFT 60.80 78.00

Table 5.8: Result of the@odels, where  copy-move, splicing, enchancement

Above table represents accuracy of the models used in our project. We used CASIA-v2 database [10]. It consists of
7437 authentic and 5123 tampered images of various sizes from 240x160 to 900x600 with JPEG, BMP, and TIFF
formats. For training and testing purpose, we kept 80% of data for training and rest for testing. [7][15]

We used COVERAGE database. It consists of 580 samples of 256x256 size of copy-move images only.

According to our dataset, Manipulation Tracing Network gives us the highest accuracy of 90.70 percent in
COVERAGE dataset and 89.09 percent in CASIA dataset.

CONCLUSION AND FUTURE SCOPE

This paper shows the overview of different image forgery detection techniques using Manipulation tracing network
which detects all kind of image forgery like splicing, copy-move and image retouching with best accuracy of 89.89,
Error level analysis identifies portions of an image that has different levels of compression and SIFT model is
specifically to identify copy move forgery in an image.

Work on localization of tampered region is to be improved. Work on all kind of forgery detection that also includes
different filtering mechanism of images. Include all formats of image. More efficient accuracy. It can be extended to
finding the source of those fake images and reporting the fraud.
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Abstract—With growing internet usage, exploitation activity has
also increased over the years’ diverse online attacks have been
extended and among them the most notable attack is phishing.
Phishing is being undertaken by an individual or a social event to
get singular restricted information like passwords, Master card
information from confusing setbacks for discount fraud, monetary
advantage, and other phony activities. But not only phishing is an
activity we're trying to resolve but also the violation that is been
observed is that the person who is authorized to vote lays hold of
and instead other rambles the votes. In this paper, we have
proposed the right that a voter gets without violating his/her
rights and the candidates. Another procedure named” A Novel
Anti-phishing structure reliant on visual cryptography” deals with
the issue of phishing. Here an image-based confirmation using
Visual Cryptography and another way of providing security is
through Bio-metric finger sensor. The use of visual cryptography is
researched to shield the security of an image manual human test
by rotting the first picture manual human test into two successful
images which can also be referred to as sheets that are taken care
of in secluded information collection laborers (one with voter
furthermore, one with laborer) which are covered until the two
images are combined to get the real images(password) which are
referred to as CAPTCHA. The mystery is permits access. And the
final aim of implementing Bio-metric technology is achieving
duplication and phishing of the voting register thus preventing
multiple voter voting.

IndexTerms- Voting System, Cryptography, AES Algorithm,
Finger print sensor.

|. INTRODUCTION

Earlier casting votes through internet ballot was
impractical, before due to security reasons yet with the
idea of two- layer authentication measure for ID of
electors and voters. Projecting their cast vote by ballot
recognizing their right to vote stalls will satisfy all the
requests forced by the political decision commission of
India. There was a various explanation by which this
framework was sought after like on the final voting day

© 2021,IRJET | ImpactFactorvalue:7.529

people groups couldn’t visit ballot stalls because of their
medical condition, mature age people couldn’t stroll to
project their votes by remaining in line for an extensive
stretch, working proficient who were out of their city on
Election day and some more. To project their valuable votes
which can bring the change, people need to enlist by giving
their essential data and their citizen ids cards like the
Aadhar card and voter ID card number. Its exceptional
distinguishing proof strategy will straightforwardly divert
to a specific corner for which that individual is permitted to
cast a ballot vote and the Admin will be ready to see the
rundown of applicants who have been enlisted from their
area or ward or territory.

*The framework will produce just a one-time secret phrase
on the date of political Election day through which individual
can make their choice and when they cast, such individuals
won't be permitted to project their vote once again. [1]

* Online Political Election Framework is the framework
that empowers the client to cast a ballot on the web.[2]

* Explicitly, the Democratic framework comprised of
worker administrations which are each connected with a data
set for putting away industrious information. [3]

* Administrator will keep up all data with regard to citizen
and tallies consequently they're deciding in favor of their
chosen parties. [4]

Il. LITERATURE REVIEW

This paper deals with the design and development of an
“online -Based Voting System Using Visual Cryptography and
Fingerprint Design and Implementation”, to provide high
performance with high security to the voting system have
also used the web to make the voting system more practical.
The proposed AES (Advanced Encryption Standards) algo-
rithm security ensures just if it is adequately done an incred-
ible key to the organization. The methodologies for phish-
ing identification framework are email-based methodology,
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visual piece of information-based approach data stream
based methodology, and design closeness based
methodology. In the existing arrangement of phishing
locations, there is likewise a methodology where visual
cryptography is utilized. [1] In this methodology when the
client first registers as the Voter, at that point at the hour of
enlistment itself a picture is chosen which is isolated into
two consecutive parts. One portion of the picture is put away
at the bank worker, what's more, the client gets another
offer which he keeps with him. When the client needs to
start the exchange with the Admin he sends his UID code to
the voter. Vendor a worker at that point sends his sys ID
secret phrase alongside the client's UID to the
Administration [2]. Till now, projecting votes was finished
utilizing electronic ballet performances what’s more, by
visiting their Ballot election area. If such individual was not
accessible, they couldn’t make their valuable choice, what’s
more, checking the number of decisions in favor of each
assigned applicant was a period taking cycle in any event,
when utilizing electronic ballots. Multiple layers of safety
systems were unrealistic to carry out immense speculation.
There was no system to accessibility and unwavering quality
of the Internet casting a ballot framework and ID of the right
individual who will project their vote. This system has
provided a coherent way to cast votes, free of fraud, swindle
free, and make the system more trustable, and fast. [3]

I1l. ALGORITHM

and programming. Till date, no practical cryptanalytic attacks
against AES has been found. In addition, AES has inborn
versatility of key length, which allows a degree of 'future
proofing’ against progress in the ability to perform careful
key requests. [3]

4.Similarly concerning DES, the AES security is ensured
just in the event that it is adequately done and incredible key
organization is used. [4]

Cipher key Plaintext

| |

Ko (128 bits) —> AddRoundKey

SubBytes
ShiftRows

MixColumns

—»  AddRoundKey

Round | .

K: (128 bits)

Fig.2. Encryption Process

IV. VISUAL CRYPTOGRAPHY

Extraordinary compared to other realized strategies to

1. AES (Advanced Encryption Standards) AES plays out all secure

its computations on bytes rather than pieces. In this way,
These 16 bytes are coordinated in four segments and four
lines for taking care of as a structure. [1]

2.AES uses 10 rounds for 128-digit keys, 12 adapts to
192- piece keys and 14 rounds for 256-digit keys. Each of
these rounds uses other 128-cycle round key, which is
resolved from the main AES key. [2]

1238-bet plasiex

Round keys
Pre-round ‘_l_‘_b_!"“' ==
transfocmmbion ) Cipher key
(128, 192, or 256 hits)
Rouawd 1 -
K, £
_— i
§_ R | Key sine
l Round 2 = Z T 128
r | g
: [ 2 192
- 14 | 256
Round N, Relanorslup between
(slightly different)  |° Ka mumber of roundsiz)

and cipher key size

v
128-bil cpbentext
Fig.1. schematic of AES structure

3.AES is extensively gotten and maintained in both gear

© 2021,IRJET | ImpactFactorvalue:7.529

information is cryptography. It is the craft of sending and
accepting encoded messages that can be decoded simply by
the sender or the collector. Encryption and unscrambling
are cultivated by utilizing numerical calculations so that
nobody however the expected beneficiary can decode and
peruse the message. Naor furthermore, Shamir presented
the visual cryp- tography plot (VCS) as a basic and secure
approach to permit the mysterious sharing of pictures with
no cryptographic calculations.

V. BIOMETRIC FINGER SENSOR

Biometrics is robotized technique used for perceiving an
in- dividual dependent on physiological or conduct
characteristics. A unique finger impression scanner is a
gadget that is used to distinguish an individual by examining
their fingerprints. We have a few edges on our fingers.
Moreover, every individual has an exceptional example.
Thus, a unique mark scanner checks them to recognize.

VI. METHODOLOGY

This record is the Product Prerequisites Determination
for the ”"Online Political race Framework” which is being
created as part of a scholarly course. [1]
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This record is expected to give a point by point determi-
nation of the prerequisites for the designers and fill in as a
methods to unmistakably layout the venture highlights [2]

The overall necessities give an outline of the client’s at-
tributes, item viewpoint, and outline of useful also,
information prerequisites. [3]

The particular necessities give a more refined adaptation
of the general necessities. [4]

VIlI. FLOWCHART DIAGRAM

Regatration

7

/z
i

3
e

H

Fig. 3. Voting Flow

VIIl. IMPLEMENTATION

I. Administrator Meeting:

* Login: Administrator need to enter substantial login cer-
tifications all together to login into the framework. [1]

* Add Political decision: Administrator can add political
decision detail by entering name, choosing competitors and
setting political decision end date. [2]

» View Political decision: By choosing the political race
id, administrator can see political decision subtleties and the
competitors with their photograph.

* Administrator can produce result from here itself. [3]

* Add Competitors: Administrator can enroll every single
new up-and-comer detail with their photo. [4]

» View Applicants: Every one of the enrolled competitors
will be shown. [5]

* View Result: Administrator can see result by choosing
the political decision id from the view political decision
module. [6]

© 2021,IRJET | ImpactFactorvalue:7.529 |

* View Client: Every one of the enlisted clients will be
shown here with their subtleties. [7]

ii. Citizen Meeting:

* Register: Client need to enroll first by topping off fun-
damental enrollment subtleties. While enrollment, secret key
is put away into picture record and 2 picture documents are
produced. One picture record is sent over mail and another is
downloaded in neighborhood framework. [1]

* Login: Here, the genuine validation is performed where
client need to enter their login id and select the two pictures
which were sent and downloaded separately. Subsequent to
blending the picture, the encoded secret phrase is appeared
and client need the enter the encoded secret phrase to
continue with login. [2]

* Vote: After fruitful login, client would now be able to
choose political decision id and cast their decision in favor of
the ideal competitor. [3]

» View Result: Client can see the political decision results
here. At present surveying are occurring by manual
democratic framework. Our proposed framework is internet
casting a ballot framework with security measures. With the
goal that client can capable survey at any spot in this world
through Web. [4]

iii. Task Execution

The Task is stacked in Visual Studio 2010. We utilized
Visual Studio for Plan and coding of task. Made and kept
up all information bases into SQL Worker 2008, in that we
make tables, put down inquiry for store information or
account of venture.[1]

Equipment Prerequisite:

* i3 Processor Based PC or higher

* Memory: 1 GB Slam

* Hard Drive: 50 GB

» Screen

» Web Association

Programming

Prerequisite:

* Windows 7 or higher

* Visual studio 2010.

* SQL Worker 2008.

IX. MODULES
X. USER MODULE REGISTRATION

This is the registration page, where the voter can register
themselves. The users have to enter their details which are
required by admin through registration page. All the details
registered on the portal are saved in the respective
database. The Admin has authority to accept eligible user,
otherwise he has right to reject their registration by
providing reason of rejection.
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Fig.4. REGISTRATION
XI. USER MODULE DASHBOARD

From here client can login to his record furthermore, can
oversee entire democratic interaction by login, producing
secret key, see competitor and vote. He has the option to cast a

ballot.

XI1.

TR S

Add Candidate  Add Election  View Candidate  View Flection  View Usor  Logoat

Fig. 5. USER-DASHBOARD

USER MODULE AUTHENTICATION

It is utilized to create secret key with the assistance of
visual cryptography two way verification.

Authentication |

TA.,,A

Lepnio: |

B e e L R e il

Fig.6. AUTHENTICATION

XI11. ADMIN MODULE DASHBOARD

From here administrator can login to his record
furthermore, can oversee entire democratic interaction by
adding new political race, creating id for client, confirming
the clients, creating result and some more. He has the
privilege to create id for client by confirming the clients.

FrEsr—.

o Cormedete  Add Elevion  Wiwy Cordiiale Vipwiflogben Vimwibor degesd

Fig. 7. DASHBOARD

X1V. ADMIN MODULE ADD CANDIDATE

This is a module which gives a rundown of all continuous
political decision, this module is open just to those clients
who have been checked by administrator. By this module
client can project their vote by choosing an up-and-comer of
a specific political race.

!'_.fil

Fig.8. ADD CANDIDATE
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XV. ADMIN MODULE ADD ELECTION DIAGRAM This a

module which add when election is going to be
held along with election name and candidate which all are
participating.

Fig.9. ADDELECTION

XVI. RESULT
This module provides the results of all the completed
elections; user has the right to see the result of elections. All
the results are being generated by admin after the successful
completion of the election.

Cadr it one

Fig. 10. VIEW RESULT

XVIIl. CONCLUSION

In this paper we have attempted to utilize Visual
Cryptogra- phy to forestall Phishing. This paper has
endeavored to inves- tigate the significance, need and
simplicity of casting a ballot Future work remembers the
working and testing the outcome for huge measure of
information. This task can likewise be utilized in reality
situation.Since Visual Cryptography Method is utilized, client
can ready to see if he is in phishing site or unique site
without any problem.Proposed internet casting a ballot
framework is successful and it will valuable for citizens.
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ABSTRACT

Image processing is widely known field of study gaining
momentum with the daily requirement to enhance and im-
prove the quality of images. Image processing is a core
technology used in numerous fields. Its used in Defense
and Military applications to improve image and video qual-
ity. Mostly images face problems like turbulence, noise,
distortion, haziness due to which army people are unable
to read the image. The army people also find difficulty in
identifying objects in image to find intruders. Various tech-
niques have been stated over the years in order to improve
the quality of these images and video. In order to improve
image quality we have implemented and assessed certain al-
gorithms along with image quality assessment metrics. Sev-
eral trails will be made using different techniques and the
results for the same will be presented.

Keywords: Image Enhancement, Super Resolution, Tur-
bulence, Noise Reduction, Contrast

1. INTRODUCTION

Image processing is a domain where we apply certain al-
gorithms on an image to get some useful information for
the image. Different hardware technologies have evolved
to reduce the destortion in images but due to turbulence the
need for software image processing techniques is prevelant.
The image enhancement techniques can help to mitigate the
problems caused by sensors or environment providing better
task performance for operators. The military environment
affects the quality of the image highly. For military pur-
pose several techniques are being studied for the improve-
ment of situational awareness. In military applications due
to turbulence and moving stations distortion and haziness is
high in images. Also the terrain and atmospheric turbulence
play a vital role in this[1]. To give the observer a comfort-
able view various image processing techniques like contrast
adjustment, super resolution, turbulence mitigation, artifact
reduction, stabilization, automation can be used. These im-
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age enhancement techniques will also give us faster obser-
vations and long range vision which will reduce the stress
for long range images. These techniques improves the visi-
bility of the images making it comfortable for the army op-
erator to read. These techniques will also help the army
operator to identify suspicious objects or the movements of
the intruders. The cost of sensors is also a major concern
for most applications, high cost of sensors gives sensors
with more precision this is where the super resolution comes
into picture. The requirement is for these techniques to pro-
cess data in short span to give enhanced results in real time.
These techniques have been utilized on audio and video pro-
cessing. Also various image quality assessment parameters
have been tested to asses the quality of the algorithms. GNU
Octave is highly used in image processing and for applying
various numerical operations on images. The image data
matrix will be processed using image processing algorithms
and octave coding.

The main focus for army applications is high resolution
of image and situational awareness. The main component
for situational awareness is the camera as it captures every
movement of the intruder. The resolution of the image is
an important factor when it comes to situational awareness.
Resolution of the image is mostly improved by combining
the low resolution and high resolution images. Evaluating
a high resolution image is hard due to some problems. The
first problem is due to noise, it is difficult to make out differ-
ence between noise. Frequency plays important role when
it comes to noise, therefore frequency should be evaluated
properly. Super resolution involves various image enhance-
ment techniques such as noise reduction and edge enhance-
ment. The problem is that this image enhancement tech-
niques noise reduction, edge enhancement, super resolution
are dependent on each other therefore, they cannot be eval-
uated separately but it gives us some visible results[2]. Tur-
bulence is mostly created due to atmospheric conditions.
The Atmospheric conditions near the army base camps can
be extreme sometimes which automatically leads to increase
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the turbulence range in images. Therefore, turbulence mit-
igation becomes important factor to be resolved for army
applications.

Human eye have visibly long range of vision as com-
pared to camera. The human eye has higher dynamic range

than camera which automatically decreases the visibility of

objects seen in pictures compared to naked human vision.
Human eye is capable to make out the details of the ob-
jects in both light and dark part of the landscape, but when
the same landscape is captured in an image it fails to cap-
ture every detail of the image in landscape due to irregu-
lar lighting. Therefore, lighting is the major factor when
it comes to images. So, it becomes important to improve
the contrast of the image so that we can get visible amount
of light in every part of the image making it easier to read.
To make the objects more visible in the image various im-
age enhancement techniques are used in which contrast is
one of the technique. There are various contrast enhance-
ment techniques used. The first technique to improve the
contrast of an image is by using global contrast stretching
where the image is adjusted to available range. This is the
most easiest method but fails when the ranges are extended,
it is beneficial only in available range. Global gamma cor-
rection can be carried out to enhance contrast in parts with
available contrast range. Another technique for contrast en-
hancement is through histogram equalization where the lu-
minance values are altered to get a flat histogram but, the
main disadvantage of this technique is that it doesn’t give a
natural look to our output image[3].

2. PROPOSED FRAMEWORK

To obtain deployment and implementation of various image
enhancement techniques, an overall design is provided with
different block diagrams and different techniques used.

2.1. Super Resolution

Super resolution algorithm is used to increase the ppi/dpi
of an image thus attaining a superior quality image. It also
provides a cost effective zoom.

In single super resolution the recordings of the same
scene are combined to get a high resolution image. The dif-
ference between the recordings is calculated and depending
on this difference we get a new and improved high resolu-
tion image. The visibility which lags in army field images
is recovered by applying super resolution on that image.
The details which are hardly visible in the original image
are cleared after getting the resolved image which helps in
faster object identification[4]. We consider a low-resolution
image as two parts: one is the smooth image and the error
image between the low-resolution image and the smooth-
ing image. We get an intermediate high resolution image

by performing bicubic interpolation on low resolution im-
age. We then generate high resolution smoothing image us-
ing smoothing method. The high resolution image is the
combination of high resolution smoothing image and high
resolution error image[5].

Low Resolution

Input Image Smoothing

A 2 Bicubic Interpolation

Qutput Image

High Resolution
Smoothing

Figure 1: Block diagram for Single super resolution using
bicubic interpolation.

2.2. Contrast Adjustment using LACE algorithm

LACE stands for Local Adaptive Contrast Enhancement.
The dynamic range of a landscape imagery can lead to loss
of information due to low lighting effects which reduces the
contrast. Therefore, the visualization capacity of a partic-
ular display device decreases.To improve the visualization
of the image and gather all the information present in the
image we use Local Adaptive Contrast Enhancement tech-
nique. Local Adaptive Contrast Enhancement evaluates the
overall dynamic range of an image and tries to maintain and
give a natural look of a particular image. LACE allows us to
get the details of darker as well as parts of an image. There
are two versions of LACE mostly used: mild and medium.
The mild version of LACE is used for situational awareness
where we broadly focus on large scale details rather than
small scale. The medium version of LACE is mostly used
for detection where where we broadly focus on small scale
details rather than large scale[1].

Input Image

> Histogram Equalization

Adjust Image and
Colormap Intensity

-

Figure 2: Block diagram for LACE.

Output Image
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2.3. Noise Reduction using Median Filtering

The median filter is a salt and pepper noise remover filter
which is a non-linear digital filtering technique .It is greatly
useful in pre-processing for reduction of the salt and pepper
noise.The median filter increases the peak signal to noise
ration value and mean square value thus increasing the the
quality of the degraded image.By applying the median filter
to the input image constantly the image quality is enhanced
considerably[7].

2.4. Image stitching

Camera gives us only limited field of view but for the army

applications we require overall field of view just like a panorama

where small parts of fields or images are stitch together to
give more prominent view of the field. For stitching we
take various images of the field as input images then we find
the key points of every image. After finding the key points
we try to match the key points of various images. The im-
ages are stitched together once the key points are matched.
The results of the stitched images will immediately show us
some interesting objects in the surrounding enhancing the
awareness of the task operator[6].

—— —— —=| Matcn Key Poinis

Input Image Find Key Point

Output Image «<: Stitch Key Points

Figure 3: Block diagram for Stitching.

2.5. Turbulence Mitigation

Turbulence usually takes place due to extreme atmospheric
conditions. This deteriorates the imagery which is captured
in cameras over long range. As the visualization of cameras
is weak as compared to human eye, we have to perform cer-
tain operations to increase the visualization capacity. Army
people work mostly in extreme weather conditions there-
fore, turbulence mitigation is important for army applica-
tions.

# Single Super
Input Image Resolution
Qutput Image <:: Sharpening

Figure 4: Block diagram for Turbulence Mitigation.

For turbulence mitigation we take the input of the im-
age and then apply the algorithm of single super resolution
on the image. After getting the high resolution image we
sharpen the image using image sharpening technique. After
sharpening the image we get the output result which dete-
riorates the turbulence effect from the image and gives it a
clear vision.

2.6. Filtering
2.6.1. Median Filter

Median filters are basically used to reduce the noise present
in an image, which is achieved by sliding a window over
an image. It helps in preserving useful information of the
image. The filtered image is obtained by determining the
median value from the sorted neighbouring pixels. Median
filters are said to be more robust in nature compared to av-
erage. As an edge is crossed, one side or the other domi-
nates the window, and the output switches sharply between
the values. Thus, the edge is not blurred. These filters are
particularly easy to implement, by performing successive
operation over the rows and columns of the image.

2.6.2. Average Filter

The Average filter is also called as mean filter. Average filter
is also required to reduce the noise in the image. Average
filter is a linear filter. The mean is determined by calculating
the sum of all pixels in the kernel and then dividing by the
number of pixels in the kernel. Edge pixels which are lo-
cated near the edge of an image are replicated. This method
smooths the appearance of the image.

2.7. Target Acquisition

Target Acquisition is acquired by performing object recog-
nition, object detection and image segmentation. All of
these methods helps us to identify and detect the objects,
people present in the image. All these methods helps the
army soldiers to check the presence of an intruder or to de-
tect suspicious object present in the image as well asvideo.

2.7.1. Obiject recognition

An object recognition system recognizes the objects that are
present in the image using object models, datasets which are
created previously. Object recognition is performed easily
and instantaneously by human eye and brain but, for a elec-
tronic machine we have to apply some computational algo-
rithms to recognize objects. Giving intelligence to a com-
putational device is a difficult task. Also, the algo- rithmic
descriptions for implementing intelligence is difficult. Fea-
tures are the main attributes in object recognition.Features
help in describing and recognizing an image.
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2.7.2. Object detection

Object detection is a computer technique which locates in-
stances of objects in an image or video. Object detection
is performed easily and instantaneously by human eye and
brain but, for a electronic machine we have to apply some
com- putational algorithms to detect objects. Object detec-
tion is a crucial part for army applications, our soldiers re-
quire object detection to detect if any intruder is present. so,
if the intruder is present it alarm the army soldiers.

2.7.3. Image segmentation

Image segmentation is also an important and commonly used
technique in image processing, where the objects are get-
ting highlighted. Image segmentation helps us to separate
objects in an image into set of regions, often based on the
characteristics of the pixels in the image. Group of pixels
in an image having border and a particular shape are called
regions. When an intruder or any suspicious object do not
cover the whole image, we can the apply image segmenta-
tion.

3. EXPERIMENTAL RESULTS

For Analysing out outputs we have made used of histogram.
Histogram analysis in image processing normally refers to
the number of pixel intensity values and how these values
are spread on the graph.

3.1. Super Resolution

In Super Resolution we have studied two different algo-
rithms i.e. SSR and ISR.We have compared these two al-
gorithms using PSNR values of the output image ofboth the
algorithms. PNSR value is directly proportional to the qual-
ity of image.Therefore, the output image with highest PSNR
value gives better results. ThePSNR value we have got for
SSR is 21.424 and for ISR is 22.754. Therefore, wecan
say that Image Super resolution algorithm provides better
results and quality.

3.1.1. Single Super Resolution

The mechanism behind resolution enhancement is that tem-
poral resolution of image sequences is exchanged for spa-
tial resolution while improving signal to noise ratio. Here,
recordings of the same scenes are combined to get high res-
olution image. Also, the edges of the image are shown more
appropriately. The PSNR value we get for the outputimage
of SSR is 21.424.

(a) color original image

(b) intermediate image (c)high resolution image

(e) Input histogram

(f)Output histogram

Figure 5: Single Super resolution results.

We can see that input histogram goes beyond range for
some interval where as output histogram is scattered all over
the scale and gives us almost proper curve, which indicates
that we have got correct output.

3.1.2. Image Super Resolution

In super resolution the recordings of the same scene are
combined to get a high resolution image. The difference
between the recordings are calculated and depending on its
difference we get a new and improved high resolution im-
age. Interpolation works by using known data to estimate
values at unknown points. Here, we have used bicubic in-
terpolation. The PSNR value we get for the output image of
SSRis 22.754.
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(a) Original Image (b)Image after lossy compression (c)Contrast adjusted (d) Histogram

_ bl a1 .JMIJ||HW
I ]

(c) Resolved image of (d) Resampled image of (e) Contrast with stretch limits (f) Histogram
the compressed image the compressed . )
after noise cancellation image Figure 7: LACE results.

3.3. Noise Reduction using Median Filtering

The noise that is the pepper salt texture in the image is re-
moved and clear output image is obtained. The histogram
shows the difference between the input image and the out-
put image. More points are precisely plotted in the output
of the histogram for output image.

(e) Image after resampling (f)Super resolved image
after bicubic interpolation after ISR prediction

Figure 6: Image Super resolution results.

3.2. Contrast Adjustment using LACE algorithm

LACE retains small amplitude details while compressing
the overall dynamic range of image and tries to maintain
overall natural look. We have calculated histograms for
original image as well as contrast adjusted images. The
points in histogram increases as contrast levels are increased
giving more appropriate output.

EEEEEE:

—: (b) Input histogram (c) Output histogram

(a) Original Image (b) Histogram result for originalimage  Figure 8: Noise Reduction using Median Filtering results.
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3.4. Image stitching

Image Stitching is combining multiple images or we can
also say as overlapping the field of view to produce a panorama.
Image stitching requires nearly exact overlaps or the exact
key points to produce correct results.

(c) Output Image

Figure 10: Turbulence Mitigation results.

The main of Turbulence mitigation is to stabilize and sharpen

s BEEES——— the recorded images sequence based on the image data. The
(a) Left input (b) Right input results reduce the turbulence and provide more seamless re-
sults.

3.6. Filtering

Applying median filter which is a non linear filter we see
that the output which we get in figure 10(c) shows slight
dotted lines after concatenating the original image which is

e — - firstly broken into four. Whereas, in case of average filter-
(c) Stitched image ing which is a linear filter the dotted lines disappear and we

get a proper image just by using 25concatenating operation.

Figure 9: Image stitching results. Figure 5.10(d) gives the output for average filter. This also

shows that the output we get by applying local average fil-
tering is better than local median filtering. We can also say
that, in this case linear filters give a better output than non

3.5. Turbulence Mitigation : .
linear filter.

@ Input Image

(b) Intermediate (b) Global median filtering (c) Local median filtering
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(d) Global Average filtering () Local Average

filtering Figure 11: Filtering results.

3.7. Target Acquisition

Object recognition is refers to a collection of related tasks
for identifying objects in digital photographs. From figure
11(a) we can see that the program predicts the image of a
dog as German shepherd with a probability of 0.99 which
is nearly equal to 1 which says we got correct output.
From Figure 11(b) we can see that the program detects the
objects present in the image such as dog and people along
with the probability of that object being dog or a human.

(a) Object recognition

A

(b) Object detection/Image
segmentation Figure 12: Target

Acquisition results.

4. CONCLUSION

We have implemented different image enhancement tech-
niques like components of LACE, single image super
resolution, noise reduction, stitching and turbulence
mitigation algorithm that are required in the army context.
The his- togram analysis shows the difference between the
input and output images, where the histogram for output
images be- come more appropriate after applying image
enhancement techniques. These image enhancement

techniques provide better observation over long range,
better observation in foggy and rainy conditions and also
cost effective. We have also seen that linear filters give
better results than non-linear fil- ter for local filtering. We
have also performed several algo- rithms required to
acquire target i.e. intruder or suspicious objects at army
fields. Above tasks helps make army task operator easier
so that they can perform better on field.
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Abstract- The aim of this research paper is to classify the
traffic lights on the road to guide the self driving car. Using
Yolo (You Only Look Once) object detection which has higher
speed and relatively accurate. Analyzing objects and figuring
out the lane lines on a given roadway to follow the traffic
rules. Considering all these competencies with the self driving
car obstacles coming in the road are also need to be taken
care of, for which the yolo object detection with sliding
window techniques are considered. These methods are solved
along with deep leaning models (CNN) for autonomous
vehicles.

Keywords- YOLO object detection, Annotations, Self driving
car, Traffic light, classification.

I. INTRODUCTION

Object detection may sound like a pinnacle in
Artificial Intelligence but it co-exists with us in our lives
hiding in plain sides. We often fail to notice the simple
applications of object detection around us. Object detection is
a technology that includes computer vision and image
processing used to detect objects, images or videos. Self
driving cars make use of the moving object detection
technology along with computer vision to determine the
distance between the car and the moving object also to create
alerts and guide the car. The object detection and recognition
are considered to be one of the most important tasks as this is
what helps the vehicle detect the obstacles in-front of the car.
Deep learning and computer vision both are now helping self
driving cars to figure out the competencies faced by the
autonomous cars. The competencies can be to predict the other
cars on the road and the pedestrians around the road so that to
avoid them and have a safe drive. Deep learning is able to
make face recognition work much better than ever before so
that now we are able to unlock our computer screens and
phone screens just by using our face. Deep learning is moving
so advance that companies are able to build applications on
our phones with most attractive, interactive and most beautiful
pictures and features to attract the customers. Therefore, it is
necessary for the object detection algorithms to be highly
accurate. Since machines cannot detect the objects in an image
instantly like humans, it is really necessary for the algorithms
to be fast and accurate and to detect the objects in real-time, so
that the vehicle controllers solve optimization problems at
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least at a frequency of one per second. In this research paper
traffic light prediction for autonomous vehicles and the object
detection on the roads is done with the help of Yolo object
detection.

Il. LITERATURE REVIEW

Computer vision research community has been so
inventive is coming up with new neural network architectures,
new algorithms. Image classification sometimes also called
image recognition where you might take as input image 64 X
64 image and try to figure out if static. The another problem
for a computer vision problem is object detection, suppose in
self-driving car we need to figure out if there are other cars in
this image but instead the position of the other cars need to be
figured out so that the car can avoid other cars. By drawing
bounding boxes it will be able to find out the position where
the object is present in the image.

Computer vision is the area of study in which
computers are empowered to visualize, recognize and process
what they see in a similar way as that of humans. The main
aim of computer vision is to generate relevant information
from image and video data in order to deduce something about
the world. It can be classified as a sub-field of artificial
intelligence and machine learning. This is quite different from
image processing, which involves manipulating or enhancing
visual information and is not concerned about the contents of
the image. Applications of computer vision include image
classification, visual detection, 3D scene reconstruction from
2Dimages, image retrieval, augmented reality, machine vision
and traffic automation. Today, machine learning is a necessary
component of many computer vision algorithms. These
algorithms are typically a combination of image processing
and machine learning techniques. The major requirement of
these algorithms is to handle large amounts of image/video
data and to be able to perform computation in real-time for
wide range of applications.

For example, real-time detection and tracking. There
are various types of artificial neural networks that are
considered to be very important such as Radial basis function
neural network, Feed-forward neural network, Convolutional
neural network, Recurrent neural network, Modular neural
network etc. Among these types of networks, the
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convolutional neural networks (CNNs)are effective in
applications such as image/video recognition, semantic
parsing, natural language processing and paraphrase detection.
A convolutional neural network comprises of 3 layers —
Convolutional neural layer, Pooling layer and Fully-connected
layer.A convolutional layer generally executes tasks that
require heavy computation. It comprises of a set of filters that
have the ability to learn. Though the filters are small in size,
they reach to the entire depth of the input.

I11. YOLO OBJECT DETECTION

Yolo object detection is one of the best algorithms
used for object detection. It is an improvement over other
region based algorithms because of the speed, accuracy and
the ability to deal with multiple objects in the same frame.
YOLO is also referred as YOU ONLY LOOK ONCE. It
requires only one forward propagation on the image to make
the predictions. The features used by these algorithms passed
on the entire image and make bounding boxes for objects. The
features help to predict all the bounding boxes across the
image and make classes of similar objects. It simultaneously
predicts the output after recognizing the object with a process
called non-max suppression.

The basic idea in yolo object prediction is to take any
input image and divide the image into blocks also called as
“grids” with equal sizes. Then these grids are used to make a
bounding box along with the label. The co-ordinates of the
image are also processed and stored. The co-ordinates are the
exact location of the objects in the image. Predict a class and
bounding box of the objects present in grid of original image.
Working of YOLO:

e In YOLO we provide input as an image to a
Convolutional neural network which outputs a
particular vector which consists of the class
probabilities for that object. The class to which that
particular object belongs to and the coordinates of the
bounding box for the object.

e In sliding window approach take a particular
dimension of window and slide it over the input
image stride by stride. Stride allows to decide what is
the overlap of each sliding window. In YOLO instead
of using stride of finite number, stride with 0 is used.
Stride with 0 is basically to show no overlap on each
sliding window. These results in the image divided
into grids. There are no overlaps in the whole image
and it is divided simply into grids.

We split the image into an S*S grid. Each cell
predicts B number of bounding boxes with a confidence score
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for each of the boxes. Confidence score means how confident
the model is that the box contains an object and how
accurately the box has predicted the object boundaries means
how accurately these (X, y, h, w) are estimated.
A) YOLO OBJECT DETECTION INPUT AND
OUTPUT:

e Suppose a grid in YOLO CNN is of size 16 X16.

e In the output, each bounding box is represented by 6
numbers( pc, X, Y, h, w, ¢)

e  Here class probability c is a 1-hot vector of size 20.

e Every bounding box that is predicted called as anchor

box.

e Thus each anchor box will be represented by a vector of
size 25.

o If we get b =4, then YOLO produces 3 anchor boxes for
each grid cell.

Then the YOLO architecture has the following input/ output
for each batch and the flowchart is shown in figure 1.

IMAGE (M, 304, 304, 3) >YOLO CNN — ENCODING (m,
19, 19, 2, 25).

BB B =
IX3X8B
100X 100X 3

Figure 1: Flow chart for YOLO
YOLO’s PREDICTION:

e In each of the 19 x 19 grids, the grids that have
maximum probability score are choosen.

e The maximum probability score is predicted by
taking any 2 anchor boxes and finding max between
them which are across different class.

e Color that grid cell according to what object that grid
cell considers the most likely.

DEALING WITH ANCHOR BOXES:

e  Two stage filtering out of anchor boxes.

e Set a threshold on confidence of a box detecting a
class.

e Ignore boxes with a low score, that is, what the box is
not very confident about detecting a class
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BOX CONFIDENCE:

e  Anchor box confidence depends upon two factors:

e How confident the model is that the box contains an
object and

e How accurate it thinks the box is that it predicts.

e Intersection Over Union-It is a measure of overlap
between the actual (ground truth) bounding box and
the predicted bounding box.

First Level of Filtering Out (Boxes):
Remove all those boxes whose scores are less than threshold.
Second Level of Filtering Out (Non Max Suppression)

1. Select any bounding box from the image that has the
highest score.

2. Compute its overlap with all other boxes, and remove
boxes that overlap it more than the threshold set for 10U
(Intersection Over Union)

YOLO CNN Specification:

e The features from the input image are extracted
initially by the Convolutional layers and the
probalities are predicted by the fully connected layers
of the CNN

e The CNN network architecture is inspired by the
GoogleNet model for image classification.

e The 24 Convolutional layers are followed by two
fully connected layers of CNN.

Yolo is better than region-based algorithm, because it
was much slower and error was more as compared to YOLO
algorithm. Yolo prioritize the speed; this is particular are used
in application like self-driving car.

The self-driving car is an excepted to detect the
objects on its path with much more speed and accuracy, then
the current system allows. A self-driving car can look at an
object and recognize the object whether, the image or a video
are able to identify whether the object is present in that and
detect what kind of object is present.

B. Yolo object detection implementation for self driving
car

In yolo input image is provided to a convolutional

neural network, which outputs a particular vector which
consist of class probability of that object, the class to which
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the particular object belongs to and coordinates of the
bounding box.

a) Sliding window approach

In a sliding window approach, particular dimension
of a window and slide it over an image stride by stride. Stride
allows us to decide, what is the overlap of each sliding
window. In Yolo instead of using stride of finite number,
stride of 0 is been used, which basically gives no overlap
between each sliding window and it result into image been
divide into grids, so imagine that there are no overlap between
sliding window and the whole image is divided into grids of
particular dimensions as shown in figure 2.

=

Figure 2: Sliding window approach
b) Anchor box

If two or more object are present in same grid or if a
single object is present in two or more grids, then angular box
is used. Two anchor boxes are used, one vertically and one
horizontally, ideally, we can choose as many as anchor box
.which are required; hence it is particular aspect ratio. When
anchor boxes are used then, the output vectors are also
changed according to the output of two anchor boxes for a
particular grid cell. It is shown in figure 3.

Q)

Figure 3: Anchor Box approach
C. Equations
1. pc be the probability of class present.
2. c1,c2.... cn be the probability of each class present.
3. (bh, bw) - it detects height and width of the
bounding box

4. (bx, by) -co-ordinates of the bounding box.

pc, bh, bw, bx, by are the five fixed parameters.
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Let n number of class is present, m number of anchor
box we are using and for above example there are 3 x 3 grids.

So,y=(5+nxmx3x3

The grid object detection is shown in figure 4.

Figure 4: Grid and obje(ft detection

D. Network

The network structure of CNN model in yolo, with
convolutional and max pooling layers, for 2 fully convoluted
layers are, Calculate the x-coordinate, y-coordinate, height and
width of the object detected. After analyzing for many frames
of the video, it is found the x-coordinate and the height of the
object changes instantly, so while analyzing the for these
specific image, it was found that, giving value x-coordinate <
900 and height > 300 will be the static value for getting the
object in same lane where the actual car mounted camera is
placed. The result of CNN model is shown in following figure
5.

Tiaere Filter Dutput Disensi
onv 1 7 7 64, strides2 224 224 Y
ax Pool 1 2 2 des2 112 x 112 x 62
onv 2 | 82 112 112 192
ax Pool strides2 L) S
n ] 28 S e 128
n - [ 56 58 s ;'\—
nv 5 1 56 56 56 256
ny & 1 512 56 56 S1
ax Pool 3 2 tride=2 28 28 51
ny 7 1 256 28 28 256
av 8 512 28 x 28 x 512
ny 9 1 25 28 28 25
nv 10 ) x S1 28 § x 51
nv 11 1 1 256 28 x 28 25

12 3 s12 28 8 51

w 13 | 1 56 28 8 25
r 14 3 S 28 $12
Conv 15 1 3 8 2
nv 16 d x 3 x 1024 8 x 28 x 1024

Figure 5: CNN Output

YOLO Features:
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e Computationally Very Fast, can be used on real time
environment.

e Globally processing the entire image once only with
asingle CNN.

e Learn generalized representations

e Maintains a high accuracy range.

e The object detection with YOLO is possible with all
kinds of input files such as images, video files and
webcam real-time capturing.

Yolo Algorithm Limitations:

e YOLO inflicts strong spatial constraints on the
bounding box predictions as each grid cell predicts
two boxes at a time and it can only have one class.

e Due to this spatial constraint the number of near by
objects is also limited that the given model can
predict.

e This object detection model struggles with small
objects that appear in groups within the same grid.

It also struggles to generalize to objects in new or unusual
aspect ratios.

IV. TRAFFIC LIGHT DETECTION

Traffic light is one the most important traffic rule
which everyone should maintain, so in self driving car also the
processor should automatically detect the traffic light signals.
Each frame which is captured by the camera should be send to
a specific algorithm to detect whether that frame contains the
traffic light or any traffic symbol, the yolo object which was
discussed, used coco model. This model can detect car,
person, animals etc., so if the frame contains any object
present in coco.names, it can be detect otherwise it cannot
detect it, in coco model there is also object know as traffic
light, but it can only detect the traffic light, but cannot classify
whether the traffic light isgreen or red, to make decision
whether the processor should stop the car or else keep moving.
So, in order to consider that condition, lots of dataset of red
and green images are needed, so that, a separate model can be
created.
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Figure 6: Flow chart for Traffic light Detection

The flowchart shown in figure 6 gives a glimpse
about how the traffic light is detected, if traffic light detected
is “GREEN” then keeps moving and if it is “RED”, stop the
car and wait for the next frame to be processed. So, to make
the model to classify “RED” and “GREEN” signal, following
steps are present: -

A. COLLECT IMAGES OF RED AND GREEN LIGHT:
Collect 500 to 1000 images from Google or any
online site, in order to train the model using the images, more
the number of images more the accuracy of classifying the
traffic signal.
B. ANNOTATE THE IMAGE:
Use a software know as “Labellmg”, this will help to

label the image, to give “RED” or “GREEN”. The annotation
of image for traffic light detection is shown in figure 7.
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¥
s Nus

Figure 7: Annotate the image
C. CREATE XML FILE

After giving naming using annotation, each annotated
image will have a separate xml, which says about the folder
name, image name, image width, height and the label image

000001.xml - Notepad
File Edit
<annotation>

<folder>images</folder>
<filename>000001.png</filename>
<segmented>@<¢/segmented>
<size>
<width>192¢/width>
<height>263</height>
<depth>3<¢/depth>
</size>
<object>
<name>green</name>
<pose>Unspecified</pose>
<truncated>@</truncated>
<difficultr@¢/difficult>
<bndbox>
<xmin>46</xmin>
<ymin>166</ymin>
<xmax>164</xmax>
<ymax>252</ymax>
</bndbox>

</object>

</annotatiom>
Figure 8: XML File

Format View Help

D. TRAIN MODEL

This xml will be sending for training using “Yolo method”,
and there will be separate name file to train the model, which
consist of only “RED and GREEN”. After this procedure, a
yolo.h5 modelfile is created and this file will be used to
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classify the traffic light. To train the model we used steps
which are represented by a flowchart as given in figure 9.

CoCo
Model

Traffic NG

Light
Yes

Trained Model

Green

Red OR
Green?

Red
Figure 9: Flow chart for traffic light training model
E. FINAL OUTPUT:

Above flowchart (figure 9), gives idea about
classifying the traffic light using the new trained model,
whenever the traffic light is detected using the coco model
then it is sent to new trained model “yolo.h5” because if single
frame is sent to two model at a time, then unnecessary time
complexity in classifying the traffic light in a frame which
doesn’t contain the traffic light will be reduced. So, after the
frame enter the coco model to detect the traffic light, if it
detects the traffic light then only it enter then it moves trained
model, which is used to classify “RED” forward else it will
stop. “signal, so if frame detects “GREEN" as shown in figure
10.
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V. CONCLUSION

Above flowchart gives idea about classifying the
traffic light using the new trained model, whenever the traffic
light is detected using the coco model then it is sent to new
trained model “yolo.h5” because if single frame is sent to
two model at a time, then unnecessary time complexity in
classifying the traffic light in a frame which doesn’tcontain the
traffic light will be reduced. So, after the frameenter the coco
model to detect the traffic light, if itdetects the traffic light
then only it enter the trained model, which is used to classify
“RED” and “GREEN” signal, so if frame detects “GREEN”
then it moves forward else it will stop.
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Abstract: The outbreak of Coronavirus disease has thus far killed over 2.85M people and infected over 131M all over the world,
causing global health crisis. Due to this the government was forced to impose lockdown all over the world. As made mandatory
by World Health Organization (WHO), the only effective protection method is to wear face mask every time we are out in public
and maintain social distancing. Wearing face masks will automatically reduce the risk of spreading of the deadly virus. An
efficient approach used for building Deep learning model for face detection will be presented. Here, we will have dataset that
consists images that are with mask and without mask and later use OpenCV real-time face mask detection from our webcam. We
will use the dataset to build a COVID-19 face mask detector with computer vision using Python, OpenCV, and Tensor Flow and
Keras. Our aim to identify if the person in the image/video is masked or unmasked. The model achieves 98.7% accuracy on
distinguishing people with or without face mask. We hope that our study would be useful to reduce the rapid spread of virus.

Keywords— Machine learning, Deep learning, computer vision, face mask, OpenCV, TensorFlow, Keras, CNN,

MobileNetV2, YOLO.

I.  INTRODUCTION

The World Health Organization (WHO) reports suggest that
the two main routes of transmission of the COVID-19 virus
are respiratory droplets and physical contact. Respiratory
droplets are generated when an infected person coughs or
sneezes. Any person in close contact (within 1 meter) with
someone who has respiratory symptoms (coughing,
sneezing) is at risk of being exposed to potentially infective
respiratory droplets. As soon as the first patient was
detected in December, COVID-19 has become pandemic all
over the world which led us all to challenging situations.
Everyday large number of people are infected and died. At
the time of writing this paper, almost 131M infected cases
have been confirmed and 2.85M are death[1]. The number
keeps increasing day by day. Fever, dry cough, tiredness,
diarrhea, loss of taste, and smell are the major symptoms of
coronavirus which is declared by the World Health
Organization (WHO). Many precautions have been taken to
fight this virus such as washing hands, maintaining social
distancing in public areas, wearing masks, avoiding
touching eyes, nose and mouth area, where wearing mask is
the simplest one. By ensuring proper use of face mask, we
can stop the spread of COVID-19. As we can see, the
second wave of the virus has hit our country with mutation
the virus. Therefore, we can still limit the spread if people
strictly maintain social distancing and wear facial mask. But
sadly, people are not obeying the protocols which is
speeding the number of cases around the globe. Hence,
detecting these people who are not following the rules and
informing the authorities can be a solution in reducing the
spread of coronavirus.

Artificial Intelligence (Al) based on Machine learning and
Deep Learning can help to fight Covid-19 in many ways. A
face mask detection is a technique to find out whether
someone is wearing a mask or not. Object detection plays
major role in this. Deep learning techniques are highly used
in medical applications. These techniques can be
incorporated in detecting the mask on face. This project can
be applicable anywhere but specially in cities that are highly
populated which have 10T sensors to collect data. In section
I, illustration of related work has been mentioned followed
by section Il in which, detailed information about
technologies used in this project is explained. In section 1V
overall design of the project has been explained. In section

V the implementation of the model is illustrated. In section
VI the result of the model is shown with comparisons and
graphs.

Il. RELATED WORK

In the meantime, many systems have been developed for
COVID-19. Deep learning has progressed quite fast over the
past few years and implemented in almost every field today.
Likewise, Convolutional neural network or CNN which is
type of feed forward artificial neural network in which
connectivity pattern between its neurons is inspired by
human eye is found to be used in many applications of
almost every domain. A study on using facemask to restrict
the growth of COVID-19 has been introduced in many
papers. This study is the evidence of how wearing mask can
reduce the transmissibility. Public mask wearing is most
effective at reducing spread of virus when compliance is
high. This studies also show that even the cloth mask can be
as effective as wearing N-95 or surgical masks. “Mask
classifier” has been introduced, where web scrapped data
has been used with classes people wearing mask and no
mask and trained it. Different algorithms were used such as
Haar cascade classifier and CNN. Haar cascade classifier is
used in object detection. It is machine learning based
approach where many positive and negative images are used
to train the classifier. Positive images focus on what our
classifier wants to identify whereas negative images are
everything else which do not contain the object we want to
detect. Another system was built by Mk Gurucharan called
“Face-Mask-Detection” in which the model was built using
TensorFlow framework and OpenCV library which is
highly used of real-time application. It gives accuracy rate
of 96% after using algorithms like MoblieNetV2[4].
Another system was built named “Mask Classifier” by
Prajna Bhandary in which scrapped data was used with
classes "with mask” and “without mask™ and trained resent
50[8]. Since mask is an object and our region of interest, we
came across various object detection studies. Object
detection is inextricably linked to other similar computer
vision techniques like image recognition and image
segmentation which helps us to understand and analyses
scenes in images. An object detection model named
“Region-based Convolutional Network for Accurate Object
Detection and Segmentation”[15] has been proposed. The
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developed model includes two stage frame work i.e., region
proposal stage and region classification and refinement
stage. Another model was developed by Joseph Redmon,
Ali Farhadi named “An Incremental Improvement”[2].
YOLOV3 came in picture after YOLOv2 which resulted in
more powerful backbone feature extractor and RetinaNet-
like detection. It fully embraced FPN’s multi-scale
predictions design.

I1l. TECHNOLOGY ADOPTED

Convolutional Neural Network

A convolutional neural network, or CNN, is a deep learning
neural network which are very easy at identifying on
designs in input images, such as lines, gradients, circles,
eyes, nose and faces. In neural network there are mainly 3
layers: input layer, hidden layer, output layer. The input
layer we give input to our model. The total number of
neurons present in this layer is equal to number of features
in our data. The input from this layer is then feed to hidden
layer. Hidden layer may vary depending on our data size
and mode. Each hidden layer has different neurons. The
output is calculated by matrix multiplication of output of
previous layer with suitable weights and later adding the
activation function which makes the layer nonlinear.
Finally, the output layer is then fed into logistic functions
like SoftMax. Convolution layers has set of filters which
has width and height and same depth as that of input. For
instance, image with dimension 34x34x3. Here size of
filters can be axax3, where ‘a’ can be 3,5,7 etc. but small
compared to image dimension[6].

Figure 1. CNN Model

The input layer in Fig 1 holds the raw input of image of
width 32, height 32 and depth 3. Convolution layer gives
output by calculating dot product between all filters and
image patch. Suppose there are 14 filters, then output is of
dimension 32x32x14. Activation function like RELU is
used which is given by 1/(1+e”-x). Pool layer reduces the
size of volume resulting in fast computation and prevents
from overfitting. Lastly fully connected layer takes input
from previous layer and converts it into 1-D array of size
equal to number of classes.

MobileNetV2

MobileNetV2 is the next generation of mobile vision
applications. It is improvement over MobileNetV1. Having
53 layers deep where more than 1 million images can be
pretrained, it is an effective feature extractor for object
detection and segmentation. MobileNetV2 are faster with
same accuracy. Two features are added to the architecture as
seen in Fig 2 1) Linear bottlenecks between the layers and
2) shortcut connection between bottlenecks. The
architecture of MobileNetV2 contains fully convolutional
layer with 32 filters, followed by 19 residual bottleneck
layers[11]. It delivers high accuracy results while keeping
the parameters and mathematical operations as low as
possible.

MobieNetVv2 buiding block
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Figure 2. Architecture of MobileNetV2

Yolo

YOLO (You only look once) is convolutional neural
network for doing object detection in real-time. A single
neural network algorithm is applied to full image which
divides the images into regions along with the prediction of
bounding boxes. These bounding boxes are weighted by
predicted probabilities. It is one of the popular techniques
because it can achieve high accuracy in real-time. It requires
one forward propagation pass to make predictions. Once it
checks that the object detection detects each object only
once, then it gives outputs with the bounding boxes. For
each bounding box encloses an object and probability of the
enclosed object being a particular class. There are many
versions YOLO that have been released. Three major
version of YOLO are YOLO V4, YOLO V5 and PP-YOLO.
It takes image and divides it into grid of n x n. A pixel is
responsible for prediction. Out of all detected boxes, only
one object is observed and rest other detection are
rejected[12]. Figure 4 below shows the flow of how the
process is carried out in YOLO.

No

'
Read the frane

Instialize the
packages / library Predict the object from |,
frames

Initialize the

Yes

Break from loop

Bounding box with class
parameters conlans
name with confidence

weights, moded,

lhm\.h!u

vahue

Print FPS

Access web cam with fra
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Figure 3. Flowchart of YOLO

IV. DESIGN

i. Face Detection
Face detection has been active area of research in
past two decades. Facial tracking is finding more
growth of use in security and safety applications to
detect various situations. The basic idea of face
detection is to construct facial features by down
sampling components of face such as eyes, nose,
mouth and whole face. In this approach, cascade
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function is trained from lot of positive images
(images with faces) and negative images (images
without faces). Then features are extracted from
the images which are just like convolutional
kernel[3]. Fig 4 is illustration of face detection
model.

Figure 5. Output of Face Detectin

Obiject Detection

An object detection system finds objects of thereal-
world present either in a digital image or a video,
where the object can belong to any class of objects
namely humans, cars, etc. The basic input is the
image or a video from which an object is to be
detected. Once the objects are detected, then the
system simply needs to categorise various objects
into respective object classes. In our system, there
will be two classes which are people with mask and
people without mask. Before giving the output, it
passes two phases namely: the learning phase and
testing phase. After pre-processing is done on
image, template matching is done that generates
features of object in image. The main aim of
testing phase is to see if object is present in an
image and if yes, then which object class it belongs
to. The Fig 6 shows object detection model.

OBIECT DETECTION
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Figure 6. Object Detection Model

Figure 7. Outputof object detection

V. IMPLEMENTATION
iii. Face Mask Detection using CNN and MobileNetV2

Due to high rising covid cases, face mask detection
applications are highly in demand. This system can be used
in real-time applications which require face mask detection
for safety purposes. Here we have implemented face mask
detection using MobileNetV2 and convolutional neural
network. The dataset consists of 4095 images belonging to
two classes: with_mask: 2165 images without_mask: 1930
images. For better understanding below is the algorithm:

Step 1: Start

Step 2: Initialize the webcam

Step 3: Extract image from the frame

Step 4: Load face detection model and detect face
Step 5: If face is detected apply image processing
else return to Step 3.

Step 6: Load the face mask detection model and
detect the masked face.

Step 7: If mask detected display bounding box and
accuracy percentage with title “mask” else display
bounding box and accuracy percentage with title
“no mask”.

Step 8: Return to Step 3.

B Frame 0 X

Figure 9. Output of face mask detection

JETIR2105776 |

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetirorg | 828


http://www.jetir.org/
http://www.jetir.org/

© 2021 JETIR May 2021, Volume 8, Issue 5 www jetir.org (ISSN-2349-5162)

Status:Capturing...

Iv.

FACE MASK DETECTION USING YOLOV4

Using another algorithm, YOLOV4 we have again
detected the face mask. Calculating the accuracy is
bit complex but the output is more accurate and
speed is fast. It has various layers: - Input: where
image is taken. Backbone: object detection in
image. Neck: feature maps from different layers
are collected. Head: output with bounding boxes
and classes for objects. The dataset for this
pretrained network is provided
by VictorLin000M8! and contains 678 images of
people with and without masks. It has improved the
YOLOV3’s AP and FPS by 10% and 12%
respectively. For better understanding below is the
algorithm:

Step 1: Start

Step 2: Clone Darknet a)
Step 3: Load the helper function

Step 4: Load YOLO V4 weights

Step 5: Connect to drive

Step 6: Load the data sets

Step 7: Train the model

Step 8: Test the model on images/videos

Step 9: If mask detected display bounding box and
accuracy percentage with title “mask” else display
bounding box and accuracy percentage with title
“no mask”.

Step 10: Run the model with real time webcam.
Step 11: Outcome will be same as Step 9

Step 12: Return to step 10.

Status:Capturing...

When finished, click here or on the video to stop this demo

Figure 10. Output of face mask detection

Status:Capturing...

When finished, click here or on the video to stop this demo

Figure 11. Output of face mask detection

[When finished, click here or on the video to stop this demo

Figure 12. Output of face mask detection

VI.RESULT
Result of face mask detection using YOLOV4

With dataset of 687 images which contains images
of people with mask and without mask after
iterating the model with 5000 iteration. We can
successfully detect whether the person is wearing
mask or not.

Average loss = 0.3210

Mean average precision = 85%

(=

Figure 13. Graph of iteration number Vs loss

b) Result of face mask detection using CNN and

MobileNetV2

With dataset of total 4095 images in which,
with_mask: 2165 images without mask: 1930
images, we trained the model and it can
successfully detect if a person is wearing mask or
not.

Average loss = 0.0827

Mean average precision with mask = 98%
Mean average precision without mask = 99%

Training Loss

—— Tain_Loss
—— Val_Loss

25 50 75 100 125 15.0 175 200
Epoch

Figure 14. Loss curve of CNN & MobileNetV2 model
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Figure 15. Accuracy curve of CNN & MobileNetV2 model

CONCLUSION

With the rapid rise of Covid-19 cases, government was
forced to impose lockdown all over the world. And wearing
mask has become necessary part of our lives as suggested
by WHO. Hence, in this project we have implemented two
Real Time Face Mask Detection Model one with
MobileNetV2 and CNN. Another with YOLOVA4. In
comparison to both, the model with CNN and MobileNetV2
is much better than YOLOV4 as its accuracy is 98% where
as YOLOV4 accuracy is 88.92. Since we used the
MobileNetV2 architecture, it’s also computationally
efficient and thus making it easier to deploy the model to
embedded systems (Raspberry Pi, Google Coral, etc.).
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Abstract: Studies have shown that new generation of
millennials have limited to no knowledge about managing their
finances. This lack of awareness has created a need for financial
literacy which is not only an essential employ-ability skill but also,
a paramount life skill. Not only the younger generation but many
individuals already in the corporate field are at their wit’s end
when it comes to planning their finances and making correct
financial decisions. This is where awareness in wealth
management comes in. Wealth management is an investment
advisory service. It also combines financial services to address the
needs of individuals. It is more than just investment advice; it
encompasses all parts of a person's financial life. The users can
find all the information of different investments rather than
integrating all the information from different places. They can
generate a plan themselves or with the help of artificial
intelligence and machine learning principles, manage their own
and their family's current and future needs.

Keywords: Artificial Intelligence, Investment
Machine Learning, Wealth Management System

Advisory,

I. INTRODUCTION

Wealth management is an investment advisory service. It

combines many financial services to cater to the needs of the
clients. In this process the advisor understands and anticipates
the client's wants and creates a bespoke strategy using
appropriate financial products and services. For such
financial advice mostly, people pay a certain sum to a wealth
management advisor or a wealth manager. Depending upon
client's financial status the advisor suggests how much should
the client invest and in which investments.Wealth
management is more than just investment advice. It also can
encompass all parts of an individual's financial life.
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A user of this system can find all the information of
different investments, instead of piecing it together from a
number of places. They can generate a plan themselves
manually or with the help of artificial intelligence and
machine learning techniques and manage their own and their
family's current and future needs. However, it is a common
misnomer that wealth management is a service required and
available only to wealthy individuals. In fact, with new world
of working millennial generation, there is a growing need
appropriate guidance and understanding into the finance
world before they can truly delve into it. In this website, we
have created a user-friendly platform such that individuals
aren't intimidated by financial world and the surplus of
information around.

We have built a website where any individual, as a user will
be able to understand the various investment options and
opportunities available. They will be able to make accurate
financial decisions with the help of various features like
returns calculators, financial plan creators, stock market
predictors, and stock market simulators.

A. Objectives of the Study

In today’s world technology plays a very important role.
The main objective of the wealth management system is to
ease managing an individual’s finances and to create a
platform where users can make well informed and best suited
financial decisions. The system is based on the user’s input
information regarding the necessary parameters which are
important to accurately calculate and provide best suited
options for investing.

We have used various machine learning and artificial
intelligence principles to accurately allot an individual into
the categories of high risk, medium risk and low risk. Based
on their category of risk, the user will be provided with
various financial plans and calculators to understand the
approximate returns on those investments, should they decide
to go for them. Above all, we aim to provide a comfortable
user experience along with gained expertise in the financial
literacy field.

B. Organization of the Paper

Related Work: We looked into the various existing
systems similar to the proposed system to ascertain the
important features that are to be worked on.

Proposed Methodology: The proposed system design
and module division are discussed to understand the
system better.
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Results and Discussion: Along with installation and
testing of the software that are used for development of
the system. As well as the various observations during
the implementation.

Conclusion and Future scope of the system.

Il. RELATED WORK

There are a number of existing works which are based on
similar aspects of wealth management. These works are listed
and reviewed for ascertaining the main features which must be
included in the system. Also to determine the advantages that
could be added into the proposed system to further benefit the
user and in all improve the system. A few works are as
followed:

A. Stock Market Analysis and Prediction Co- Authored
by Eric Alexander, Emily Kawaler

Through this paper we learnt that the stock market data is
influenced by a large number of factors including foreign and
domestic economies, trade agreements, wars, seasons, and
even day of the week. Many different approaches towards
prediction are attempted in this paper including neural
networks and fuzzy reasoning, support vector machines, and
even attempting prediction using data-mining techniques over
textual data in financial news. In this paper, we were able to
ascertain the abilities of linear regression, random forests, and
support vector machines (SVM) with SMO to predict future
prices and trends in a variety of stocks.

B. Study on Machine Learning Techniques in Financial
Markets o-Authored by Prakhar Vats, Krishna Samdani

This Paper helped understand the financial world and its
pillars, portfolios, securities, stock market forecasting, risk
management, debt management, and these pillars rely on
adequate and accurate prediction. These are problems that, on
the small scale, affect individuals and their financial
conditions and, on the larger scale, can be detrimental to a
country's or an organization's financial well-being. This
paper, implements various algorithms and platforms
involving Machine Learning in Financial Markets and
reaching informed conclusions on parameters like accuracy,
efficiency, speed and usability. This paper, helped us decide
upon the algorithms to use in the proposed system based on
the parameters they have tested.

C. Finbingo

Finbingo is an application which was recently launched in
the market as a financial decision helper. It enables the users
to ascertain their financial goals in terms of money or objects.
It also enables the users to understand and ascertain the
financial plan to achieve that goal. It helps the user understand
the various investment plans which can enable them to invest
accurately. We understood the need for high connectivity with
users and the need to be easily accessible by the users.

I1l. PROPOSED METHODOLOGY

We have split the entire system into four distinct modules
based on the risk level of the investment options and the
customer's view to the system, they are as followed:
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A. Customer Module:

The first module of the system is the customer module,
through this module the user will enter in their individual
details and other details regarding their earnings, expenses
and savings. Based on these details the system create the
financial plans for the individuals using artificial intelligence
principles.

B. Low-risk and Medium-risk Module

The second module includes low and medium risk
investment. In low-risk investment users can invest and can be
assured that their money is safe. They include investments
like fixed deposits and PPfs. The medium risk investments
include mutual funds. It will also include calculators to
calculate their returns based on the investment they are
interested in.

C. High-risk Module

This module includes high risk investments like the stock
market. In this module users will be displayed the various
stocks which are on the rise and have a probability of an
increased profit. These predictions will be done using
machine learning principles. The user may also individually
search any stock they are interested in to find their
predictions.

D. Integration Module

In this module, all the above mentioned modules are
integrated and the website is built. In this module the front end
implementation and development of system is done.

Wealth management System
(WealthifyMe)
Integration
User Module Module
Low Risk and
Medium Risk High Risk Module
Module

Fig 1: Block view of the System

IV. IMPLEMENTATION

A. Website Implementation

React is a user interface library written in JavaScript.
Single-page applications are built with React. ReactJS is a
JavaScript library for creating reusable user interface
components that is declarative, powerful, and versatile. It's an
open-source, component-based front-end library that's only
liable for the application's view layer. We can make reusable
Ul components with React. Developers can use React to build
massive web applications that can alter data without reloading
the page. React's main goal is to be fast, scalable, and easy to
use. It only operates on the application's user interfaces.
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This corresponds to the MVC template's view. As a user The users have an option where they can find out the risk
enters into the website, they will view the home page, if they  appetite, they would fall into by simply filling up a form
are not a registered user, they can register themselves in the ~ Which includes information about their age, gender and
sign-up section. As a new user, a user needs to fill outa form  certain personality-based questons.

about the various information that would be necessary to
segregate them into the various level of risk. Welcome to your Risk Level Calculator

WealthifyMe

Wealth Managenient Made Easy.- e

Sign in toddy and lean more about the many ways to
build your wealth.

Enter your age

21.00

Fig 5: This is the result of a user with high risk appetite

Which of the followin;

Fig 3: Risk level page of system

® Absolute Loss

Danger

B. Customer Segmentation based on Risk Level Th—

Opportunity

Customer segmentation is a method of categorizing S
the customers into distinct subgroups with distinct needs.
When done manually, it lacks precision and accuracy, and it
takes a long time. Artificial intelligence (Al) and machine
learning principles are being used in the segmentation process
to help you get the most out of your resources and data and
achieve your business goals. These ‘segments’ can be as easy
as separating the customers by categories like gender and age,

which are the most closely linked to their risk level Fig 6: This is the result of a user with medium risk
preferences. appetite
Which of the following do you think of first when you think of 'risk’ in the financial context?

The Customer Segmentation Process are as followed: Absolute Loss

e Pre-processing I

. ® Uncertainty

In order for the process to work, the data must first be Opportunity
cleaned and transformed. It will also be necessary to identify a Thill
‘gold standard’ training collection for future use. n—

e Modeling

60.00

Algorithms will be run to determine the variables are
crucial to segmentation. These are then prioritized and added
to the ‘gold standard’ training set so that the model can learn
which properties are shared by the segments.

e Evaluation - — - - -

A matrix can be used to distinguish previously incorrectly 9 7: This is the result of a user with low risk appetite
defined contacts and also be used to determine the model’s
accuracy. A statistical coefficient can be used to account for
class imbalance when the data set includes unbalanced data
across segments.

e Output

The data has now been transformed. The customers will

now be segmented based on the “gold standard” training set.
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C. Low-risk and Medium-risk investments (Return
calculator)

We’ve built a Returns Calculator that can be used to
figure out how much money the user will make with the
investment that they are looking into. There will be different
parts, much like any calculator, where the user can enter the
various parameters depending on which the returns on
investment will be determined.

D. High-risk investments (Stock Price Prediction)

Prediction problems are around for an extended time.
They are together considered as the toughest problems to
unravel within the data science industry. These include a good
range of problems; from predicting sales to finding patterns
available markets’ data, from understanding movie plots to
recognizing your way of speech, from language translations to
even predicting the next word on your keyboard. The stock
price of today will depend upon:

e Thetrend
The trend that the stock has been following within the
previous days, maybe a downtrend or an uptrend.
e The worth
The worth of the stock on the previous day, because
many traders compare the stock’s previous day price
before buying it.
Factors
The factors which will affect the worth of the stock for
today. This can be a replacement company policy that’s
being criticized widely, or a drop by the company’s
profit, or even an unexpected change within the senior
leadership of the company.

Prophet is an additive regression model that fits non-linear
patterns with annual, weekly, and regular seasonality, as well
as the impact of holidays:

Prophet detects changes in patterns by selecting
change points from the data.

A Fourier series-based yearly seasonal variable
Dummy variables are used to create a weekly
seasonal component.

A list of important holidays submitted by users.

_

Visually Inspect
Forecasts

Modeling

Forecast
Evaluation

Surface
Problems

Fig 8: Prediction model of Prophecy used in the Stock
Market Prediction

V. RESULTS AND DISCUSSIONS

A. Prophecy Library:

Forecasting is a method of making well-informed forecasts
about the path of future developments using historical data as
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inputs. In today's organizations, it's a critical and popular data
science challenge. Knowing of an event in advance will help a
company's goal-setting, policy-making, and planning greatly.
Prophet is a method designed to overcome these concerns and
offers a realistic approach to forecasting "at scale.” Its aim is
to provide easy and methods which can be tuned for
automating the popular features of business time series.

Prophet allows analysts from a wide range of backgrounds
to make more predictions than they could manually.

The Prophet kit includes user-friendly parameters that are
simple to adjust. And someone with no prior experience with
forecasting models may do this to make accurate forecasts for
a number of business problems. They are combined in the
following equation:

y(t)=g(t)+s(t)+h(t)+¢,

g(t): piecewise linear or logistic growth curve for
modelling non-periodic changes in time series
s(t): periodic changes (e.g: weekly/yearly seasonality)
h(t): effects of holidays with irregular schedules
gerror term accounts for any unusual changes not
accommodated by the model

(1)

The Prophet uses a decomposable time series model. The
Prophet procedure is an additive regression model with five
main parts:

Prophet automatically detects changes in trends by
selecting

changepoints from the data.

A yearly seasonal component modeled using Fourier
series.

A weekly seasonal component using dummy variables.

A user-provided list of important holidays.

We sampled this model over Reliance stock to ascertain
the prediction and the error percentage. It also had a root
mean square error of 1.2

Raw data

lime Series Data
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Fig 10: Forecast trends, 'weékly and yearly for
Reliance.BO Stock using Prophecy

y al

Fig 11: Prediction graph of Reliance.BO Stock using
Prophecy

B. LSTM:

We had also used LSTM neural network to predict
the closing price of Apple and Netflix stock using Yahoo
finance information. This model are often wont to predict the
stock of any company. Just by replacing the company name in
the code.

Prediction problems are around for an extended time.
They are considered together of the toughest problems to
unravel within the data science industry. These include a good
range of problems; from predicting sales to finding patterns
available markets’ data, from understanding movie plots to
recognizing an individual’s way of speech, from language
translations to predicting the next word. With the recent
breakthroughs that are happening in data science, it's found
that for nearly all of those sequence prediction problems, long
short-Term Memory networks, a.k.a LSTMs are observed
because the best solution.

LSTMs have a certain edge over conventional feed-
forward neural networks and Recurrent Neural Network
(RNN) in many ways. They have the unique feature of
selectively remembering patterns for long durations of your
time.

LSTMs can selectively remember or forget things.
The information at a specific cell state has three different
dependencies. We’ll visualize this with an example. Let’s take
the instance of predicting stock prices for a specific stock.

The stock price of today will depend upon:
The trend that the stock has followed in the previous days,
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the worth of the stock on the previous day, because many
traders compare the stock’s previous day price before buying
it.

Factors which will affect the price of the stock for today.

This can be a replacement company policy that's being
criticized widely, or a drop by the company’s profit, or even
an unexpected change within the senior leadership of the
company.

These dependencies are often generalized to any problem
as:

The previous cell states

The previous hidden state

The input at the present time step

We calculated a rmse of 4.7%

Model

&
8

Close Price USD ($)
g

3
8

— Tain
— val

100
Prediction:

2016 2020 202

Fig 12: Stock price predicfibn graph of NETFLIX

2017 2018 2018

We have tried the various algorithms and referred to a
number of papers who have focused on the particular
algorithms to ascertain the aspects that need to be focused on
while choosing the algorithm to work with on the Stock price

Algorithm | Model Parameters | Metrics

Used Applied

SVM [3] Non-Linear Accuracy 96.15%

Classification

NN Accuracy 88%

(Neural

Network)

[6]

Prophecy - RMSE 1.2

LR [2] Classification | RMSE 14
(with
PCA)

SVM [4] Regression RMSE 12.873

Fig 13: Comparison Table of the various machine
learning algorithms

VI. CONCLUSION AND FUTURE SCOPE

Based on the analysis with various machine learning
algorithms, we have found Prophecy to be the best suited to
the need of this system. We used clustering techniques to
work on the customer segregation based on risk level and
have used react for the website implementation for a smooth
and interactive view of the user.
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Through this paper, we have built a wealth management
system which uses machine learning and artificial intelligence
principles to help the users make financially sound decisions.
This will be a highly reliable and efficient system for modern
wealth management industry and market requirements, with
aspects of growth in the taxation field.
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Abstract — In last decade or two, an increase in growth of
obesity has been seen all around the world. There has been
increasing research to tackle obesity using food logging and
food item calorie analysis. An increase in healthy living has
led to numerous food management applications, which have
image recognition to automatically record meals. To achieve
healthy living it's important for someone to observe his/her
daily calorie intake. The project aims to incorporate modern
technique for object detection together with image analysis
techniques to determine a more accurate calorie count from
images of food items. The strategy employed involves
determining the calorie count of the food item through
mathematical calculations of the features extracted from
food image by image segmentation. In this paper, we
propose a mobile software for food calorie estimation from
images of food items. By using YOLO- You Only Look Once
for Object detection and Image segmentation for calorie
estimation we are able to detect the food and thereby
calculate the required food calories from the varied datasets
of Indian cuisine.

Keywords — Calorie Estimation, Object Detection, YOLO

I. INTRODUCTION

Food is necessary for human life. Since it is the main
source of energy and all the nutrients we get from the food, it
is an important source of health and well-being. However,
the human’s diet is changing from the last one or two
decades, as it is becoming high in saturated and trans fats and
salt, and low in vegetables and fruits. These changes in diet
are causing various diseases such as obesity, diabetes,
cardiovascular diseases and cancer. To deal with these issues,
most of the people are changing their diet plans by focusing
on what type of food they are consuming.

To know what we consume, we regularly create a
record of everyday meals. Such recording of the food is
manual exercise and it is complex and time consuming task.
It's not easy task for consumer to create healthy food
selections as the nutritional information available is not
easily interpretable. Thus, to make it straightforward for the
customers, this project has come into existence. Automatic
food classification is beneficial in real-world applications

OISO

like waiter-less restaurants and private health. As an
example, mobile food classification has been used to tell the
users their daily dietary requirements and calorie intake. This
work aims to develop a mobile application that may record
real time images of meal and analyse it for calorie content, so
that people will improve their dietary habits and lead a
healthy life.

In this project, we have used YOLO (You Only Look
Once) and Image Segmentation for recognition and calorie
estimation of food items respectively. YOLO (You Only
Look Once) is a real time object detection algorithm. It is the
algorithmic rule or strategy behind how the code is going to
detect the objects from the image. It looks at the image just
once, then goes through the network and detects the object.
The image segmentation technique from image processing is
used to estimate the amount of calories present in the
detected food item.

Il. RELATED WORK

Tatsuya Miyazaki, Gamhewage C de Silva and Kiyoharu
Aizawa [2] had mentioned an image analysis approach to
calorie count estimation for dietary assessment. They had
designed a dataset of 6000 images contained in food log
calorie count that had been calculated by the nutritionist.
The food image was compared with food log dataset from
the aspect of multiple options like Correlograms, color
Histograms and SURF options.

Parisa Pouladzadeh, Shervin Shirmohammadi, and Rana
Al-Maghrabi [3] had presented a food calorie and nutrition
measurement system that helped patients and dietitians to
manage daily food intake. The paper projected to build a
mobile application which will offer the measure of calorie
and nutrition contents by clicking the photo before and after
the consumption of food.

Joseph Redmon, Santosh Divvala, Ross Girshick, and Ali
Farhadi [6], they had introduced YOLO, a unified model for
object detection. This model is uncomplicated to construct
and can be trained directly on full images In contrast to
classifier-based approaches, YOLO is trained on a loss
function that directly corresponds to detection performance
and hence the entire model is trained together.

Manal Chokr, Shady Elbassuoni [9] projected the simplest

el T his is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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way to estimate the calorie content of the food item (pointed
towards eatables like pizzas, doughnuts, chicken, and
sandwiches) by measuring the size of the item by passing the
compressed image through a regressor.

Joseph Redmon and Ali Farhadi [8], they had introduced
YOLOvV2 and YOLO9000, the detection systems that were
real time. YOLOv2 is quite faster than other detection
systems. YOLO9000 is a real-time framework for detection
of more than 9000 various objects categories with both
optimizing detection and classification.

Sujata Chaudhari, Nisha Malkan, Ayesha Momin, Mohan
Bonde [12] used YOLO for real time object detection. This
paper aims to involve YOLO as a modern technique for
object detection with the goal of achieving high accuracy.
The increment in accuracy throughout training process is
explained in this paper. They have explained advancement
of CNN in this paper and with the assistance of YOLO and
CNN object detection is performed.

Alexey Bochkovskiy, Chien-Yao Wang, Hong-Yuan
Mark Liao [13], their main objective of this work is to build
a fast operating speed of an object detector in production
systems and maximizing for parallel computations. They
have developed an efficient and powerful object detection
model. The state of art techniques are made more effective
for single GPU training. A huge numbers of features are
verified for boosting up the accuracy of both classifier and
detector.

I1l. PROPOSED METHODOLOGY
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|
|
| Labelling and
|
|

Loading of the Detecting objects
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Calculating the total
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and Volume of Food

Displaying estimated
calorie value

Input image

Fig. 1: Block Diagram of Proposed Methodology

A. Data Acquisition

The dataset comprises of food images from Kaggle
datasets and also a custom dataset created by the team
members. This dataset consists of images belonging to
different classes such as Apple, Banana, Orange, Pizza, etc.
Since finger is used as a calibration object, all the images are
taken in such a way that finger is placed near the food item.
[17], [18].
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B. Image Preprocessing

a) Image Cropping: Image cropping is performed to
crop out any unnecessary part of the image.

b) Image Resizing: After image cropping, image

resizing is done to make all the images of equal size.

C. Labelling of the Dataset

The graphical image annotation tool named Labellmg is
used for labelling of the images. The images are labeled by
creating boundary box or rectangular box around the object
in the image. The annotations are saved as txt file or xml file
in Pascal voc format.

D.

YOLO (You Only Look Once)

Fig. 2: You Only Look Once

YOLO (You Only Look Once) is an algorithm for object
detection in real time. YOLO applies single neural network
to the image, then divides the image into regions and predicts
bounding box for each possible region. YOLO can be
applicable to multiple objects in a single image and able to
predict multiple bounding boxes and class probabilities for
those boxes.

0
100
200 =

300 = y by {

. : "
200 300 400 500 600

Fig. 3: Division of input image into grid
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YOLO Algorithm works according to the following three
techniques -

a)

b)

Residual Block: Here the image in Figure 3 is
divided into various grids with S*S dimension for
each grid. In the image, there are multiple grids of
equal dimensions. Every grid cell will detect objects
that appear within the particular grid.

Y=(p.sb,sb,.b,,b,,.C)

Fig. 4: Bounding Box Representation

Bounding Box Regression: The bounding box
shown in Figure 4 is used to highlight the object in
an image. YOLO uses single bounding box to find
the width, height, center and the class of the object.
It consists of four attributes; they are Width (bw),
Height (bh), Class (for example. person, car, traffic
light, etc.) This is represented by letter c, and the
last attribute is bounding box center (bx, by).

Fig. 5: An example of detecting stop sign in an image

c)

Intersection Over Union (I0OU): Intersection Over
Union describes overlapping of the boxes as shown
in Figure 5. It is a measure to calculate accuracy of
an object detector. To apply Intersection Over
Union (I0U), we need two things; the ground-truth
bounding boxes and the predicted bounding boxes
from the image.
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loU: 0.4034

10U = Area of Overlap / Area of Union — (1)
Using the above formula, IOU can be computed.

If ground-truth bounding box is same as the predicted
bounding box then 10U is equal to 1 as shown in
Figure 6.

loU: 0.7330 loU: 0.9264

Poor Good Excellent

Fig. 6: An example of computing 10U for various

bounding boxes

E. The YOLOv4 Network
The YOLOV4 network consists of three parts -

a)

b)

Backbone: Backbone refers to the feature extraction
architecture. It is a Convolution Neural Network
(CNN) that combines and forms image features at
different granularities. The different versions of
YOLO are differentiated depending on the backbone.
In YOLOv4 CSPDarknet53 is used. CSP stands for
Cross-Stage-Partial connections. [14]

Neck: The neck block is used to add extra layer
between the backbone and the head (dense prediction
block). The YOLOvV4 uses modified Pan Aggregation
Network (PAN) [10], modified Spatial Attention
Module (SAM) [11] and Spatial Pyramid Pooling
(SPP) to add extra information in a layer. It is the
series of layers to mix and combine image features to
pass them forward for prediction.

Head: The head block is used to locate bounding
boxes and classify the objects present in the image. It
analyzes the features from the neck block, detects
bounding box and classifies it into various classes.

F. Convolutional Neural Network
The Convolutional Neural Network (CNN) is a feed-

forward neural network that is used to detect and classify

objects in an image. It is also known as ConvNet [4]. A
convolutional neural network consists of an input and an
output layer, and multiple hidden layers. The hidden layers
of a CNN consist of convolutional layer, RELU layer which
is activation function, pooling layer, fully connected layer
and normalization layer. In CNN, every image is represented
in the form of array of pixel values. It is a network which can
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take input image, assign weights to various objects from the
image and differentiate objects from one another. In CNN
pre-processing required is much lower than the other
classification algorithms. The task of convolutional neural
network is to transform the images into a format that is easier
to process, without losing the features which are necessary
for getting a good prediction.

fc_3 fc 4
Fully-Connected Fully-Connected
Neural Network Neural Network
Conv_2

RelU activation
Convolution /—A

(5 x 5) kernel Max-| i
X " Max-Pooling (with
valid padding (2x2) valid padding 2x2) @ dropout)

/_M /Mr—’g @®o

e 3

0?2
INPUT n1 channels n1 channels
(24x24xn1) (12x12xn1)

Conv_1
Convolution

(5x5) kernel Max-Pooling

n2 channels
(4x4xn2)

n2 channels
(8x8xn2)

. X
@ OUTPUT

n3 units

(28x28x1)

Fig. 7: An example of CNN Architecture representing
sequence to classify handwritten digits

CNN is comprised of three types of layers

a) Convolutional Layer (The Kernel): Convolutional
layer is used to extract the various features from the
input images. In this layer, convolution is performed
between the input image and filter of size M*M. The
element used for carrying out the convolution
operation is termed as the Kernel or filter. The result
of the convolution is termed as the feature map.
Feature map gives the information about the edges
and corners of the image. This feature map is passed
to the other layers to get more other features from the
input image.

b) Pooling Layers: Convolutional layer is followed by
pooling layer. Pooling layer reduces the size of the
convolved feature map to reduce the computational
cost required to process the data. This is done by
decreasing the connection between the layers and
independently operating on each feature map. There
exists two types of pooling which are max pooling
and average pooling.

Max Pooling returns maximum value from the
portion of the image covered by the kernel. Max
pooling is considered as a noise reducer. It removes
the noisy activations and performs de-noising along
with dimensionality reduction.

Average Pooling returns the average of all the values
that are covered by the kernel. Dimensionality
reduction is achieved using average pooling.
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Performance wise max pooling is better than the
average pooling.

c) Fully Connected Layer: The head block is used to
locate bounding boxes and classify the objects
present in the image. The Fully Connected (FC)
Layer consists of the weights, biases and neurons
which are used to connect the neurons of two
different layers. These layers are placed before the
output layer and form the last few layers of CNN
architecture. In this layer, the input images from the
previous layers are flattened and fed to the Fully
Connected layer. The flattened vector then undergoes
some more Fully Connected layers where the
mathematical functions operation usually happens. In
this step, the process of classification begins to take
place.

G. Major Enhancement in YOLOv4

The YOLOvV4 is based on Darknet. The difference
between previous version of YOLO i.e., YOLOv3 and
YOLOv4 is only the backbone. Yolov3 uses Darknet53
backbone while YOLOv4 uses CSPDarknet53 backbone.
CSPDarknet53 backbone is used to enhance the learning
capability of CNN. YOLOvV4 has acquired an AP value of
43.5 percent on the COCO dataset and a real-time speed of
65 FPS. In YOLOV4, the AP and FPS has been incremented
by 10 percent and 12 percent, respectively as compared to
YOLOV3.

H. Calorie Estimation
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DILATION)
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Fig. 8: Method of Calorie Estimation

We use various image processing techniques to calculate
the volume of food from images. There are various methods
of image segmentation such as canny edge detection,
watershed segmentation, morphological operators and Otsu’s
method which are used to segment the food item to find the
contour of the fruit and thumb. Thumb finger is used as a
calibration object. The thumb is kept next to the dish while
clicking the photo and it helps us to estimate the real-life size
of the food item and volume accurately.

After the food item is identified, the volume of food items
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by approximating it to a geometric shape like sphere,
cylinder, etc is calculated. Once we get the volume, the mass
of the food item is calculated using the standard value of
density. The amount of calories is calculated using the values
of the volume and mass of the food item.

These are the steps for performing Calorie Estimation

a) Image Segmentation: Image segmentation is a
technique in digital image processing which is used
to partition an image into multiple parts or regions
with the help of the pixels of the image. It is mostly
used to locate boundaries and objects in images.
Following are the image segmentation steps.

Resizing of the original image
Image resizing is required to alter the number of
pixels. The image is resized to 400x400.
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200
250
300

350

100 200 300

Fig. 9: Image Resizing

Conversion of BGR image to Grey Scale
There are two methods for converting the image from
BGR to Gray Scale as follows:

Average Method: In this method, the average value
of R, G and B is taken as grayscale value.
Grayscale = (B+G+R) / 3 — (2

The Weighted Method: This method weights red,

green and blue according to their wavelengths.
Grayscale = 0.299R + 0.587G + 0.114B —3)
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Fig. 10: BGR to Grayscale

Threshold of an entire Image

Thresholding of an image is one of the simple of
image segmentation. It is useful for creating binary
image from grayscale image. The result of the
thresholding separates the object or foreground pixels
from the background pixels to perform image
processing.

Fig. 11: Thresholding of entire image

Finding Contours

A contour is defined as a curve connecting all the
continuous points which are along the boundary and
having same color or intensity. Binary images are
used to get more accurate contours. It is required to
apply threshold or canny edge detection before
finding contours.
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Fig. 12: Finding Contours

10

HSV Color spaced based segmentation

Thresholding of an image is one of the simple of
image segmentation. HSV stands for Hue, Saturation
and Value. HSV uses color, saturation and brightness
values. HSV color space is closer to the RGB color
space. Hue is the dominant color observed by
humans. Saturation refers to the white light mixed
with hue. Value is the brightness/ Intensity. HSV is
used to detect the object in a certain color and to
decrease the influence of light intensity. The distance
measured from the central axis of HSV cylinder
determines Saturation(S).
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Fig. 13: Conversion to HSV

Erosion and Dilation
Image resizing is required to alter the number of
pixels. Erosion and Dilation are two morphological
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operations. Dilation adds pixels to the boundaries of
the image while erosion removes pixels from the
boundaries of the image. The size and shape of
structuring element determines the number of pixels
added or removed.
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Fig. 14: Erosion
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Fig. 15: Dilation
b) Area Calculation: After performing image

segmentation steps on image, we get 3 factors
namely Food pixel area, skin pixel area and actual
skin area. Food pixel area and skin pixel area is
calculated by converting an image to HSV. We
know that our thumb size is approximately 5cm, so
5*2.3cm is taken as a skin multiplier. To calculate
the actual skin area, following formula is used.

pix_to_cm_multiplier = 5.0 / pix_height —(4)
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With the help of above 3 factors, estimated food area
can be calculated.

Estimated Food Area = (Foods Pixel Area x Actual
Skin Area) / Skin Pixel Area —(5)

c) Volume Estimation: The volume estimation method
is used to measure the mass of food portion. Mass is
required as all the nutritional tables are based on
food mass. Once the value of the mass is calculated,
then we can easily calculate the amount of calories
present in the food item. Volume of food item is
been calculated using the total area of food in the
image with respect to finger i.e. the calibration
object used. Then by approximating these detected
item to a geometric shape like sphere, cylinder,
rectangle, etc. the volume of food item is calculated.
Once we have the volume of food item, we can use
the following formulae to calculate the mass of the
food item.

M=pxV — (6)

Where, M = mass of the food item, p = density

Food density can be obtained from readily available
tables.

d) Calorie Estimation: To estimate the amount of
calories present in the food item, we values of the
mass and volume. Following equations are used to
calculate the amount of calories.

Estimated Weight = Actual Density x Estimated
Volume — ()

Estimated Calories = (Estimated Weight x Calories
per 100gm) /100 —(8)

IV. RESULT

The result of the model developed using the YOLOv4
method is represented by the graph obtained during the
training process. At iteration 3400, the blue curve indicates
the loss during training, which is 0.293 and the red curve
indicates the mean Accuracy Precision (mAP) which is
around 83%. The sudden drop in mAP curve near iteration
1200 is mostly due to mean precision is lower for that
particular mini-batch in our dataset as compared to other
mini-batches.
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Fig. 17: Graph showing Loss and mean Accuracy
Precision (MAP)

Further the values of calorie that are obtained using the
model are compared with actual calories referenced from
the database. [20]
Depending upon these actual and estimated value of
calories, Table | is created.

TABLE |

COMPARISON of ACTUAL and ESTIMATED
CALORIE VALUES

Food Item | Actual Estimated Difference
Calorievalue | Calorievalue | (in %)

Apple 44 50 12.76
Banana 65 71 8.82
Orange 30 37 20.58
Carrot 41 45 9.30

Cake 297 260 13.26
Pizza 266 275 3.44
Broccoli 32 36 11.76

V. CONCLUSION AND FUTURE SCOPE
Our model is able to detect and recognize the food item
accurately and also predict the calorie value. The prediction
is in reference with the volume of a food item and finger
calibration that is available in the image provided to the
system. The system is able to give an output in the form of a
bounding box over the food item with a label stating the

name of the food item and calorie value that it holds.
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Further work can be done in order to increase the accuracy
of the system and more classes can be included so that the
system is capable of estimating calories for a variety of food
item.
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Abstract: The current speaker acknowledgment framework has numerous issues. i.e., channel
confounding, clamors, feelings, expressions, and so forth to fabricate a solid and vigorous speaker
acknowledgment framework, it's vital for carry out the exact component extraction strategy. A first significant
advance in speaker acknowledgment framework is including extraction from the discourse signal for that
speaker. The speaker model can be fabricated utilizing these highlights, So that one can extricate right and
helpful highlights. The customary technique for include extraction is MFCC. Covid-19 is an infection, which
influences the human body, especially on chest, throat, vocal cords, and so on. The regular manifestations in
this sickness are hacking, trouble in breathing, throat expanding and etc. So in this paper, we will examine the
impact of Corona virus on MFCC features, to test the unwavering quality of MFCC.

Keywords: MFCC, Covid-19.

1. INTRODUCTION

The assignment of speaker acknowledgment is to decide the personality of a speaker.

With the end goal for people to perceive voices, the voices should be natural
comparatively for the instrument utilizing for it. For speaker recognizable proof there are
two sections, one is training and other is testing. In training step. Preparing of the
framework happens with various voices and in testing stage we will test every one of the
voices with prepared voices. For that reason information must be made which is

additionally called as data set for various voices.

Speaker recognition system has two major stages. First is feature extraction and
second is to classify the speaker based upon different characteristics of speech of a
speaker. Every speaker recognition system uses these features as the primary input to
recognize the correct speaker. Voice of every human is unique and hence each speaker is
having different speech features. We can take advantage of the nature’s gift and we can
use human voice as his unique identity in some applications. Many researches are going

on but still some challenge problems are there who are attracting the researchers to do

more study about the system. One of the challenges is effect of health on the speech
features. In order to make a robust speaker recognition system, it’s very important to use
such features of speech, which cannot affect by health[1]. So in this paper, we are going to
focus on effect of covid-19 on features of a speech signal. The reason to choose this

disease is, Corona leads to the infection in lungs, and throat, vocal cords etc. means the
organs which are used in sound production. Also we are going to study three features,
MFCC, pitch and energy of the speech signal.

2. FEATURE EXTRACTION

A. MFCC processor

Speech contains 5 KHz energy frequency. The temporal characteristics of speech signal are
mostly constant over a short period. In other words, they are stationary for short time period.
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To convert time domain of speech signal into frequency domain, speech signal has to be divided
into short time duration slots[2]. The model of MFCC represents human auditory system. The
ear perception for frequencies of speech signal is not linear in scale, but it is compatible with log
scale. For this comparative experiment, we have collected voice samples from people for two
times. First when they were in healthy state, and secondly when they were suffering from
corona. For this purpose, we have used different mediums, like telephone, voice message, some
videos from social media, etc. MFCC processor has six main steps. Each step is as mentioned
Below[9].

Divide speech signal into small frames

Instead of considering entire signal for the process, we can have some short time duration
signals. Because for good results we cannot apply Fourier Transform to entire signal.
Windowing

Different types of windows are available. But here we are using Hanning window.

Discrete FT calculation

Output of this step is the power spectrum

Application of filter banks

Human ear is compatible with log scale and not linear scale, in this step we are going to use 20-
40 triangular filters. Output of this step is spectrogram after applying filter.

Application of log scale

Output of this step is log energies from filterbank.

Freguency to melfrequency curve
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Figure 1. Frequency to Mel-frequency curve

Discrete cosine transform application

The coefficients of filterbank are highly correlated, therefore we are using DCT in this step.

In order to compare MFCC coefficients of same person in two different conditions, healthy and
unhealthy we extracted MFCC features in both the cases. We considered only first 13 MFCC
coefficients. Then we applied Euclidean distance for comparison purpose. If it is zero, that
means in healthy and unhealthy conditions MFCC does not change. Following are the results we
got.

VOLUME 51 1906 ISSUE 4 2021



PENSEE

VOLUME 51

Table 1. MFCC comparison results

Speaker 1 Speaker2 | Speaker3 | Speaker 4 | Speaker 5
(healthy) (healthy) | (healthy) (healthy) (healthy)
Speaker 1 | E. Distace=
(unhealthy) | 0.6143
Speaker2 E.
(unhealthy) Distace=
0.7537
Speaker 3 E.
(unhealthy) Distace=
1.0128
Speaker 4 E.
(unhealthy) Distace=
0.4729
Speaker 5 E.
(unhealthy) Distace=
0.6450

3. FUNDAMENTAL FREQUENCY

ISSN: 0031-4773

Fundamental Frequency of a speech is denoted by Fo. In speech production process vocal cord
plays very important role. When air pass through the vocal cord , it vibrates. And this rate of
vibration of vocal cord is called as fundamental frequency. Every individual person has different
fundamental frequency, depending on biological structure of the vocal cord. Generally its range
is 100 to 400 Hz. Female has higher pitch than male. Inthis paper we are going to studt effect of
covid-19 on the fundamental frequency. Here we have calculated fundamental frequency using

autocorrelation method.
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Figure 2.Fundamental Frequency contour versus time graph

The comparison table for fundamental frequencies in healthy and unhealthy is given below

time

1 1 L 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Table 1. Fundamental Frequency comparison

Fundamental

frequency in Hz

Fundamental
frequency in

(Healthy) Hz
(unhealthy)
Speaker 1 228.2440 245.638
Speaker 2 164.837497 189.281
Speaker 3 267.826 287.251
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Speaker 4 146.204 178.382
Speaker 5 236.718 278.521

4. RESULT ANALYSIS

According to speech production, human speech consists of voiced and unvoiced and silent
patches. In this paper we have mainly focused on two features of human speech, MFCC
coefficients and fundamental frequency. In first experiment we have compared MFCC
coefficients of same speaker in healthy and unhealthy conditions. As covid -19 directly affects
the respiratory system of human being, we found its effect on MFCC coefficients also. In second
experiment, we have compared fundamental frequency of same speaker in healthy and unhealthy
conditions. During corona infection , inflammation in throat has noticed. According to the
fundamental frequency production mechanism, many oral organs play very important role, and
as there is inflammation in organs during corona infection, hence it is reflecting in the readings.
For the same speaker we are getting different readings.

5. CONCLUSION AND FUTURE SCOPE

MFCC coefficients and fundamental frequency are very important parameters of any
speakers. MFCC coefficients play very important role in speaker recognition system. They can
be used as features for a speaker. Similarly, each speaker has its own unique fundamental
frequency. After studying the speech signal in two different conditions, healthy and unhealthy,
it is observed that, MFCC coefficients and fundamental frequency of a person differs. In future
one can study some other features of a speaker for comparison purpose.
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KNOWLEDGE, PROFICIENCYAND EXPERTISE
REQUIRED BY SMART LIBRARIANS IN THE
DIGITALERA

Sarika Sawant
Sarala Yadav

Adoption of Information and Communication Technology (ICT), in libraries have
helped librarians in administration and in serving the end users. The technology
is changing everyday at faster speed which is creating a burden to librarians to
adopt new technology and function accordingly. The aim of the present research
is to study knowledge, proficiency and expertise required by practicing librarians
in the digital era. Survey research method was employed and structured
questionnaire as a data collection tool. The sample consisted of library
professionals (not semi and non library professionals) of South Mumbai Region
only. The study found that along with traditional knowledge, LIS professional
need to develop their IT skills too. It was observed that the drastic changes in
the field of ICT are creating pressure on library in general and LIS professionals
in particular to adopt the latest techniques and practices in digital age. For this
purpose academic librarians need to attend the different types of professional
training Programmes such as workshops, conferences, demonstrations, online
trainings etc. to develop and learn new technologies effectively and efficiently
work in the digital library environment. For a successful professional career in
the digital library environment, it is utmost important that the upcoming generation
of LIS professionals should have high knowledge of ICT technologies such as
database development and management systems, networking, cloud computing,
file management, discovery services, which are most essential in today’s context.

Keywords: Academic libraries, India, Information and Communication
Technology, Knowledge, Knowledge and Skills, LIS professionals, Skills

INTRODUCTION

Due to the emergence of Information and Communication Technology
(ICT), libraries are the ones who have observed a strong positive effect by
implementing in house technologies and as well as adopting technology in
serving users. The highly appreciated ICT has a darker side as everyday
technology is changing at a faster speed which is creating a burden to
librarians to adopt new change and function accordingly. To face these
challenges libraries need to focus on to upgrade and enhance LIS
professional’s knowledge and skills (Wright, 2014). The present study is
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an attempt to find out the knowledge and
proficiency required by practicing/professional
librarians to work with full efficiency in a digital
era. As in the fast-moving technology-driven
society, librarians need to keep pace with it and
the study will uncover the facts about their general
perception regarding the need for digital
education/training to be incorporated likely in
their library routine.

Skills and Knowledge required for LIS
professionals in digital era are classified as
Personal skills, Generic skills, General IT skills
and Technical skills. Personal skills especially
personal attributes as being important in Library
and Information Science (LIS) work environment,
the capacity for continuous learning, flexibility,
fostering change and the capacity to work
independently, enthusiasm, and self-motivation
Generic skills refer to life skills such as
communication and interpersonal skills, critical
thinking, problem solving and teamwork which
allow individuals to function not only in
disciplinary or subject domains but also in
employment and social situations (Orme, 2008).

General ICT skills are crucial in operating
the computers in the libraries and overall
housekeeping activities such as file management,
web navigation, software installation, photocopy
& printer handling, online searching and retrieval,
etc. Technical Skills in the digital environment
includes developing digital content, its
organisation, preservation by various means such
as adopting Metadata schemas, get exposed to
web-crawlers so that it is discoverable through
the Internet. These IT skills have become the
integral or core identity of librarians. Librarians
should have strong knowledge of Integrated

Library Systems (ILS), ins and outs of their
system, Web technology, Electronic resources
management, Web page development and its
updation, Discovery services, Institutional
repository development, Open accessible learning
resources etc. (Raju, 2014). Even librarians need
to know learning management software so that it
can be utilized by them to provide information
literacy Programmess, support reading materials
or resources, etc.

REVIEW OF LITERATURE

There were numerous articles that discussed
key skills and competencies of a new generation
of LIS professionals (Calarco et al. 2016; Choi
and Rasmussen, 2009; Howard, 2009; Marcum,
2016; Myburgh, 2005; Nonthacumjane, 2011,
Sarasvathy, Nambratha and Giddaiah, 2012;
Sreenivasulu, 2000; Tennant, 1999). Canadian
Association of Research Libraries (CARL, 2010)
prepared a complete guideline in a form of
competencies profile intended as a guide to help
librarians working in CARL libraries manage their
careers, set meaningful professional development
goals and align those goals with the missions of
their respective organizations. Library
professional can do actual SWOT (Strength
Weakness Opportunities and Threats) analysis of
their own to identify the strengths to enrich and
enhance, weaknesses to overcome and
opportunities of new learning and surpass threats
with knowledge.

In the case of research studies, one of the
important studies by Raju (2014) reported a
preliminary study that was part of a wider study.
The study was about practicing librarians to
develop a frame,a guideline covering a varied
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set of skills required to work efficiently in today’s
environment in South Africa. This can be used
by freshers as well as those who are established
very well in the profession to identify the need
and depth of further skills acquisition.
Johnston and Williams (2015) investigated and
documented the skills and knowledge needs of
future library professionals in Qatar and to
upgrade course curricula that meet the needs
of the local workforce and also guide or
improve national or local professional
development Programmes. It was reported that
participants of the study felt that there was a
lack of opportunities for professional
development in Qatar and that the most essential
area of skills training was information literacy,
awareness about copyright laws and training and
technical skills including RDA and Arabic
cataloging.

Seena and Pillai (2014) investigated the
awareness skills and attitude towards ICT among
library professionals in Kerala University Library,
India. It was revealed that their library
professionals possess moderately average level
skills in various ICT related activities that are
performed in libraries. Pillai (2016) covered the
skills required by the librarian in teacher training
colleges in Mumbai city of India. The author
pointed out that trainee teacher’s information
needs are high and more accurate as compared to
other general academic users. The author claimed
that it is of utmost importance for librarian to have
essential skills such as web designing, blogging
skills, knowledge of open source software,
research skills, etc. Sawant and Manchekar (2019)
in their study of personal information
management highlighted the importance of ICT

skills, Web 2.0 skills, and technical skills for
librarians while persuing Phd. Ezeani (2011)
discussed that it is a responsibility of the librarian
to acquire Internet skills or web 2.0 skills
including social media. Librarians should use the
Internet effectively to deliver information or
reference services to the users.The author
examined that newcomers in the LIS profession
are more interested to learn & adopt upcoming
IT skills as compared to old-fashioned librarians.
Therefore, the author suggested that every staff
member of the library no matter what position
they are in should take part in learning IT skills.
By organizing in-house training, attending
conferences/seminars, workshops to learn new
skills and achieve higher goals in the profession,
etc.

RESEARCH DESIGN
The objectives of the present study are

e To find out knowledge and proficiency and
skills required by practicing/professional
librarians to work with full efficiency in a digital
era.

« Tothe the general perception regarding the need
for digital education/training to be included in
the LIS courses.

This study coveres only professionals (not
semi and non-library professionals) of the western
suburb Mumbai part of Mumbai city. The survey
research method was employed and structured
questionnaire as a data collection tool. It was
consisted of 27 questions and developed in
Google form. The cluster sample method was
used to select the sample considering a western
suburb Mumbai part of Mumbai city. There were
approximately 70 granted and non granted
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colleges chosen from the western suburb Mumbai
based on the convenience of the authors. About
51 participants filled up the questionnaire that
makes 73 % of the response rate.

ANALYSIS AND FINDINGS OF THE
STUDY
Personal Information

About 42 (82%) respondents were holding a
permanent position, while 9 (18%) were working
on a contract basis but full time (Table 1). It was
observed that 20 (39%) of the respondents fall in
the age group of 31-40 years and an equal number
of respondents fall under the 41-50 age group.
Only 6 (12%) respondents were belonging to up
to 30 age groups; 5(10%) respondents were
falling under the 51-60 age group (Table 2). It was
observed that majority of the female respondents,
I.e. 36 (72%) responded to the questionnaire
(Table 3). It was observed that more than half of
the respondents 30 (60%) had M.L.I.Sc. degree.
Few of them had PhD degree, i.e. 9 (18%) even 8
(16%) had done MPhil in Library & Information
Science (Table 4). Nearly half of the respondents
24 (47%) had the experience of 6-15 years
followed by 15 (29%) 16-25 years of experience,
8 (16%) have 1-5 years and lowest i.e. 4 (8%) had
the experience of 25 years and above (Table 5).

Table 1: Job status

Table 3: Gender

Sl Gender No. of Percentage
No. respondents (%)
1 Male 15 28
2 Female 36 72
Table 4: Qualification
Sl. Qualification No. of Percentage
No respondents (%)
1 BLISc 3 6
2 MLISc 30 60
3 MPhil 8 16
4 PhD 9 18
Table 5: Experience
Sl. Experience No. of Percentage
No. respondents (%)
1 1-5 8 16
2 6-15 24 47
3 16-25 15 29
4 25 and above 4 8

Knowledge and skills of the respondents

Professional development training
Programmes, types of the Programmes
attended and its effect on their job performance

The question was asked about the
participation of respondents in the professional
development training programmess in the last two

Table 6: Professional development Programmes
attended by the respondents

Sl Professional No. of Percentage
Sl Job status No. of Percentage
No. respondents (%) g No. Development respondents (%)
1 | Parmanent 42 Programmes
2 | Parttime on contract basis 0 0 1 | Workshop 30 58.82
3 Full time on contract basis 9 18 2 Training 44 88
Table 2: Ade grou 3 | Seminar 16 31.37
Sl Age group So ?)f i Percentage 4 | Lecture 10 19.16
. u .
No. respondents %) 5 Conference_ 14 27.45
1 5130 6 12 6 | Demonstration 3 5.88
2 31-40 20 39 7 Vlde_o Presentation 1 1.96
3 41-50 20 39 8 | Webinar 1 1.96
4 51-60 5 10 9 | Online course 6 11.76




JOURNAL OF INDIAN LIBRARY ASSOCIATION, VOL. 56 (4), OCTOBER — DECEMBER, 2020

years. It was examined that 44 (88%) respondents
had attended the professional development
training Programmess, followed by 30
respondents (58.82%) who attended the
workshops. The data is shown in table 6.

Gained Skills and Knowledge

About 20 (39%) of the respondents reported
that their performance got improved, whereas 15
(29%) have mentioned that their performance got
greatly improved; whereas, 5 (10%) of the
respondents mentioned that had little effect of
training/seminar/conference  Programmes on
their performance. About 11 (22%) said that
Programmess somewhat improved their
performance. Further, the respondents were asked
about the other ways of updating their knowledge
apart from the seminar /conference, it was
observed that most of the LIS professionals gained
the skills and knowledge ‘On the Job’ (43,
84.31%), while the lowest response was received
to the ‘Professional association activities’ (19,
37.25%). The data is given in figure 1.
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Figure 1: Gained skills and knowledge

It was noted that 29 (57 %) respondents felt
that it is very important to attend professional
development training for them to develop library
skills and knowledge. About 8 % respondents felt
that it was somewhat important to them. When
respondents were asked about how well their need
for knowledge and skills development is being met
by attending training, about 31 (61%) felt that
there need is met by attending such Programmess
whereas 3 (6%) respondents said no, about 17
(33%) of the respondents said sometimes there
need is met by attending such Programmess.

Training opportunities available to the
professionals

It was important to ask the respondents about
how satisfied they are with the training
opportunities currently available to them. It was
observed that 22 (43.14% ) respondents were
satisfied whereas more or less the number of
respondents i.e. 21 (41.18%) respondents were
sometimes satisfied and 8 (15.69%) were not at
all satisfied (Table 7). In continuation of this, the
respondents were asked about the reasons of non-
satisfaction. It was observed that support from
parent organization and duration of the
Programmes found to be the most reasons for
their non-satisfaction with the current
opportunities of professional training available to
them. The data is presented in table 8.

Table 7: Level of Satisfaction with the training
opportunities

Sl Level of No. of Percentage
No. Satisfaction | respondents (%)

1 Yes 22 43.14

2 Sometimes 21 41.18

3 No 8 15.69
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Table 8: Reasons for non-satisfaction

Sl.
No.

1 Very few Programmess related to my 1 |196
areas of concern are available to me

Reasons No %

2 Lack of expertise 1 1.96
3 Duration of Programmes 5 9.80
4 Timings of the Programmes 3 5.88
5 Programmess available in other cities 4 | 7.84
6 Support from parent organization 5 9.80

Level of knowledge and skills: Personal Skills

There were a series of questions asked for
the respondents about the skills that they possess.
It was observed that on an average half of the
participants of the study felt that they possess
good personal skills (Table 9) generic skills (Table
10) and IT skills (Table 11). In the case of personal
skills, flexibility (65%) is important as librarians
are multitasking, they need to adapt themselves
to the situation and act accordingly. For example,
if their is an error in data entry, data back up

procedure then immediately need to solve by
going through manuals or inquiring with
respective personnel. Librarians need to be
reflective (61%) in nature in cases like delivering
reference services, directing users to the right
resources, giving opinion in case of reference
query raised by research scholars, so their
personal skills play an important role in operating
library functions smoothly to deliver the best
services to the users. Analytical skills (61%) are
useful especially in the case of classification of
books and creativity (61%) is reflected in case
of reference services such as making banners/
flyers for the library, book display, signages used
in the library which needs a lot of creativity and
understanding of library users and their taste,
which again can be reflected from choosing the
right film screening for students in the library.
The data is presented in Table 9.

Table 9: Personal skills

ng Personal skills Poor | % | Average | % | Good | % | Excellent| %
1 | Analytical skills 3 5.88 13 2549 | 31 | 60.78 4 7.84
2 | Creative (power to create) 0 0.00 11 2157 | 31 | 60.78 9 17.65
3 | Flexible 0 0.00 10 1961 | 33 |64.71 8 15.69
4 | Reflective 0 0.00 18 3529 | 31 | 60.78 2 3.92
5 | Can handle varied users 0 0.00 1176 | 26 | 50.98 19 37.25
6 | Adaptable 0 0.00 9 1765 | 30 | 58.82 12 23.53
7 | Proactive 0 0.00 12 2353 | 23 | 45.10 16 31.37
8 | Responsive to others’ such as 0 0.00 5 9.80 26 | 50.98 20 39.22
colleague, users,
9 | Keen 0 0.00 9 1765 | 26 | 50.98 16 31.37
10 | Self -motivated 0 0.00 9 1765 | 22 | 43.14 20 39.22
11 | Marketing skills 3 5.88 15 2941 | 29 | 56.86 4 7.84
12 | Professional networking skills 1 1.96 17 33.33 27 | 52.94 6 11.76
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Level of Knowledge and Skills: Generic Skills

In case of generic skills project management
and presentation skills are particularly important
and rated high (59%) by respondents as the library
is service oriented and librarian need to converse
with right from higher authorities to wide range
of users, their presentation skills are tested in
library committee and even with novice users
coming to the library. As rightly said that librarian
is teacher of teachers, their teaching and training
skills are required especially in the library
orirentation Programmes where, with his / her
skills, teaching aids, resources and technology
they need to make novice user a life long reader.
Personal and online Communication skills (55%)
are useful and has become the intergral part of
librarianship as the technology is advancing in

automating libray to discovery services,
asynchronous to real time communication is
must. The data is presented in Table 10.

Level of Knowledge and Skills: IT Skills

In the case of IT skills, awareness of database
concept was scored more (59%). Bibliographic,
citation and full-text databases are subscribed by
the libraries, so the general concept of database
along with searching skills (51%) is a necessity.
This is particularly important in the case of
teaching database searching effectively to the
users in advanced orientation Programmess. The
respondents also agreed that word processing
skills which are the utmost required in report
writing in the library has become an important
skill, the features of word such as tables, review,
references widely used by them. In the case of

Table 10: Generic Skills

NS:)' Generic skills Poor | % | Average| % | Good | % | Excellent| %
1 | Personal and online
Communication skills 0 0.00 10 19.61 28 54.90 13 25.49
2 | Ethical standards and social
responsibility (“an awareness of
the need for and commitmentto |, | 395 | 45 | 2941 | 25 |4902| 10 |19.61
the maintenance of high
professional standards and social
justice.”)
3 | Project management and
oresentation skills 1 1.96 12 23.53 30 | 58.82 8 15.69
4 | Critical thinking 1 1.96 12 23.53 29 56.86 9 17.65
5 | Teamwork 0 |0.00 4 784 | 26 | 5098 21 41.18
6 | Problem solving 1 |196 13.73 | 29 | 56.86 14 27.45
7 | Leadership 0 0.00 13.73 | 28 | 54.90 16 31.37
8 | Building strategic
partnerships/relationships 0 0.00 18 35.29 27 52.94 6 11.76
9 | Research skills 0 0.00 15 29.41 26 50.98 6 11.76
10 | Teaching and training skills 0 0.00 11 2157 29 56.86 11 2157
11 | Negotiation skills 2 3.92 12 23.53 26 50.98 11 21.57
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electronic presentation skills, making a good or via remote desktop has become a routine
presentation, effectively present in front of higher library culture. The data is presented in Table 11.
authorities, and the library users using a projector

Table 11: IT Skills

Exce- Perce-

No. IT skills Poor % | Average | % | Good | % llent | ntage %
1 | Word Processing Skills 0 0.00 15 2941 | 26 |5098| 19 37.25
2 | Spreadsheets Skills 1 1.96 14 2745 | 24 | 47.06 | 12 23.53
3 | Awareness about Database concept 1 1.96 11 2157 | 30 | 5882 9 17.65
4 | Electronic Presentation Skills 2 3.92 13 25.49 25 | 49.02 11 21.57
5 | Web Navigation Skills 4 7.84 14 2745 | 22 |4314| 11 21.57
6 | Web Site Design Skills/ Web

publishing skills 14 | 27.45 14 2745 | 18 | 35.29 5 9.80
7 | E-Mail Management Skills 2 3.92 11 2157 | 20 |39.22| 18 35.29
8 | Digital Cameras/ CCTV cameras 9 17.65 15 2941 | 22 |43.14 5 9.80

9 | Computer Network Knowledge
Applicable

10 | File Management & Windows
Explorer Skills

7 13.73 11 2157 | 24 | 47.06 9 17.65

3 5.88 13 2549 | 20 |[39.22| 15 29.41

11 | Downloading Software From the
Web

12 | Installing Computer Software on to
a Computer System

6 11.76 13 2549 | 21 |4118| 11 21.57

10 19.61 12 2353 | 20 | 39.22 9 17.65

13 | Blackboard Teaching Skills 9 17.65 15 2941 | 24 | 47.06 3 5.88
14 | Video conferencing skills 13 25.49 19 37.25| 18 | 35.29 1 1.96
15 | Computer-Related Storage Devices
(Knowledge: CDs, USB drives, 5 9.80 7 13.73| 26 |5098| 13 25.49
DVDs)
16 | Scanner Knowledge 4 7.84 11 2157 | 23 | 45.10 13 25.49
17 | Knowledge of PDAs 9 17.65 16 31.37 20 39.22 6 11.76
18 | Deep Web Knowledge 11 21.57 15 2941 | 20 | 39.22 5 9.80
19 | Web 2.0 skills 8 15.69 14 27.45 21 41.18 8 15.69
20 | Computer Security Knowledge 9 17.65 16 3137 | 19 | 37.25 7 13.73
21 | Photocopying and printer handlin
e opyIng andp 91 5 [ 980 15 |o2353| 24 |4706| 10 | 1961
22 | Online searching & Information
retrieval 3 5.88 3 5.88 26 |50.98| 19 37.25
Level of Knowledge and Skills: Technical technical skills except for few cases they rated
skills as good. The respondents felt that they possess
It was observed that almost half of the good skills in the area of eBooks acquisition,

respondents felt that they possess average maintenance and content management system
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(53%) which is a good sign that the change in

library operation is imbibed by the respondents.
This was followed by advanced web technologies

(50%) as the World Wide Web and

its

underlying technologies are increasingly gaining
importance for the development
interactive web applications which are becoming

crucial for librarians. Even the educational

of

copyright knowledge is utmost important aspect

(48%), while delivering the services, scanning the
full-text documents, and uploading documents on
the website which may create problem for
librarians. Acquisition, licensing, or creation of
information using different digital media and
formats is gaining momentum and in the present
study found that respondents felt that they possess
average skills in this context which means they
need to be given good training to acquire required

Table 12: Technical Skills

ng. Technical skills Pc}or % Avezrage % Gc?od % Exc:IIent %
1 | Advance database management 12 23.53 13 2549 | 22 | 4314 4 7.84
2 | Advance web technology 9 17.65 15 2941 | 25 | 49.02 2 3.92
3 | Content management system 8 15.69 14 2745 | 27 | 5294 2 3.92
4 | Data interoperability/ federated 9 17.65 17 33.33| 24 | 47.06 1 1.96
search
5 | Development of web applications 12 23.53 22 43.14 | 16 | 31.37 1 1.96
6 | Digital library technology/ software 11 21.57 21 4118 | 16 | 31.37 3 5.88
e.g.DSpace
7 | Encoded archival description 13 25.49 26 50.98 | 12 | 23.53 0 0.00
8 | Information architecture for the web 13 25.49 25 49.02 | 13 | 25.49 0 0.00
to determine the structure, design
and flows of information
9 | Information visualization 9 17.65 23 4510 | 18 | 35.29 1 1.96
10 | Web Programmes 17 33.33 22 4314 | 11 | 21.57 1 1.96
11 | Mobile application development 17 | 33.33 23 45.10 9 17.65 2 3.92
12 | Educational Copyright Knowledge 10 19.61 15 2941 | 24 | 47.06 2 3.92
13 | Web archiving 12 | 2353 19 37.25| 19 |37.25 1 1.96
14 | Digital preservation & access 9 17.65 17 3333 | 21 |41.18 4 7.84
15 | Licensing regarding databases 12 | 23.53 18 3529 | 18 | 35.29 3 5.88
16 | eBooks acquisition and 6 11.76 14 2745 | 27 | 5294 4 7.84
maintenance
17 | Acquisition, licensing or creation of 7 13.73 24 4706 | 17 | 33.33 3 5.88
information using different digital
media and formats
18 | Metadata creation and management 13 25.49 24 4706 | 11 | 21.57 3 5.88
skills
19 | Augmented reality and RFID 14 | 27.45 22 43.14 | 14 | 27.45 1 1.96
technology
20 | 3D printers & maker spaces 20 39.22 24 47.06 7 13.73 0 0.00
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skills. It has become a necessity for librarians to
create library guides, FAQs, and information
literacy /library orientation videos and upload
them on the website as it may serve all users
which is very common in foreign university
libraries. Again evident from the respondents that
they possess average skills in case of Metadata
creation, Information architecture which need to
be addressed by developing special courses/
training Programmess for them by the leading
professionals in the LIS field. The data is shown
in table 12.

IT Skills needed at the time of employing
professional staff

The same questions about Personal, Generic,
IT, Technical skills were asked to the respondents
that what were their expectations about these
skills when they want to employ professional

(entry-level position) staff in their library, which
of these qualities should they possess. It was
observed that at the time of employing
professional (entry level position) staff in the
library, almost all personal (Table 3) & generic
skills (Table 4) were necessary. In case of IT skills,
it was noted that respondents were highly
expected from new employees about
photocopying and printer handling skills (45,
88.24%), scanner knowledge (42, 82.35), word
processing skills (38, 74.51) online searching and
information retrieval skills (38, 74.51). Whereas,
Deep Web Knowledge (10, 19.61%), Video
conferencing skills (15, 21.41%), Blackboard
Teaching Skills (19, 3.25%), File Management
& Windows Explorer Skills (19, 3.25%) were
least expected from the respondents. The data is
presented in figure 2.

Online searching & Information retricval i : JE— 7
Photacopying and printer handling skills ' .oy 88.24
Compuler Seanmily knowledge —49,0p
Web 2.0 =kills ™= 45.10
Deep Web Knowledge -
Knowledge ot PDAs i ] 471.18
Scunmer Kiowledge = rp) 82.35
Clomputer-Related Storage Devices : —51.90
Video conferencing skills S
Blackboard Tcaching Skillg 37.25
Installing Computer Sollware onlo y .' = 45.10
Downloading Software brom the Web f— 45.0p
Tile Management & Windows. , 7.25
Computer Network Kiiowledge. . 36.22
Digital Camcras / CCTV camcras | — 550
E-Mail Manugement Skills — 36.86
Web Site Design Skillz/ Weh. @ 43.14
Web Wavigation Skills —45:0p
Elecrronic Pregentation Skills [r— .82
Awareness aboul Latubase concept M— 36.80
Spreadsheets Skills _ 30 £8.63
Word Processing Skills  [ESSSSSSSSSS T 74.51 ‘
- 1 1 . 1 1
0 20 40 60 80 100

Figure 2: IT Skills needed at the time of employing professional staff
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Technical Skills needed at the time of
employing professional staff

It was noted that technical skills needed at
the time of employing professional staff were i.e.
35 (68.63%) have Educational Copyright
Knowledge, 32 (62.75) Digital preservation &
access, and 30 (58.52) respondents said that web

archiving, Augmented reality and RFID
technology and Licensing regarding databases
should be necessary. 10 (19.61%) respondents
mentioned that knowledge of Content
management system and 3D printers & maker
spaces were necessary as it is not common in
India till today. The data is presented in figure 3.

3D printers & maxer spaces
Augmented rezality and RFID technology

Metzdata creation and management skills

Acquisition, licensing or creztion of informat on...

eBooks accuisition and maintenance
Licensingregarding catabases

Digita preservat on & access

Web archiving

Educational Copyright Knowledge
Mobile anplication development
Web programming

‘nformatior visualization

Information architecture for the web to...

Fncodec arinival description

Digital librery tecnnology/ software e.g. DSpace
Develcpment of web epplications
Datainterooerability/ federated search
Content management system

Acvanceweb technology

Advance database management

Figure 3: Technical Skills needed at the time of employing professional staff
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Essential qualities for Library Administrator

The respondents were asked about the
qualities that are required as a library
administrator. Out of the listed qualities, most of

the respondents gave importance to the qualities
i.e. Communication, vision & creativity, whereas,
minimum importance was given to the integrity
and supervising staff. The data is presented in
figure 4.
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Figure 4: Required Qualities

Revision of LIS curricula as per changing needs
inthisdigital era

All the respondents unanimously agreed that to
become a successful librarian in the digital era library
schools shouldrevise curriculaas per the changing needs
and should produce productive and well-skilled students.

Opinion regarding specialized courses, LIS
course and its future

The respondents were asked about their opinion
regarding the collaboration between library schools with
other departments such as computer science to come

out with new degree/discipline so that students will
become successful librarian in digital era. It was noted
that nearlyall respondents felt that library schools should
collaborate with other department such as computer
science to come out with new collaborative courses to
sustain inthe future.

The respondents were asked to give their opinon
regarding specialized courses offered by LIS schools,
such as knowledge or records management / Web
archiving in collaboration / partnership with working
librarians. It was observed that 35 (69%) respondents

12
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agreedthat LIS Schools should offer specialized courses
in collaboration with workingskilled librarians. Whereas,
15 (29%) respondents said that LIS Schools should
independently offer specialized courses.

When asked about the expectations from LIS
schools about the changes that are happening in the
profession. The respondents expressed varied
expectations concerning decline of enrollment, restricted
job opportunities, personality development as part of
syllabus, timelysyllabus revision with more technical and
IT skills based syllabus, rigorous training /practicals,
campus recruitments, MOOCs development by LIS
schools etc.

DISCUSSION AND CONCLUSION

Overall, it was noticed that academic librarians
attend different types of professional development
training Programmes. It is recommended that fully
focussed training Programmes should be organised
considering the level of professionals such as for
beginners and mid-career as the beginners level
professionals’ needs are different than mid-career
professionals. It can also be recommended for beginners
to take the MOOCs by SWAYAM (Example: Emerging
Trends & Technologies in Library & Information
Services (ETTLIS)) as they can help LIS professionals
to enhance professional competency and skills. There
are few courses available on SWAYAM for librarians
to update their knowledge and skills. The complete list
isavailable on swayam.gov.in.

It was noted from the present study that apart from
the professional development training
Programmesmeseses, LIS professionals also gained
knowledge and skills from ‘On the job’, subscribing
‘Scholarlyjournal articles’, “Trial and error on their own’,
etc. Itcan be recommended for professionals to develop

and capture their own talent in the form of small videos
that they can preparer with the help of online video or
screen capturing apps and should upload on YouTube
to make it available for others. It will certainly help
budding professionals to find solutions to their problems
or can be served as guidance. Some of the respondents
were notsatisfied with the training Programmess because
of some reasons such as Lack of expertise, Duration of
Programmes, Timings of the Programmes, Programmess
available in other cities, Support from the parent
organization. They think that very few Programmess
related to their areas of concern are available to them.
Inthisscenario, a pool of experts should be identified at
the national and international level that can guide the
professionals struggling to find solutions for their
problems. For example, there are plenty of mailing list
forums to circulate the query generated but very few
give solutions. This particular suggestion should be taken
up bylibraryassociations to work on developing experts
zonal wise and skills-wise.

It was observed that respondents felt that library
schools should collaborate with other departments such
as computer science to come out with new courses for
the future needs of librarians or library schools should
offer specialized courses, allied areas to the library
science such as knowledge or records management /
Web archiving / Personal librarianship / Mediacl
librarianship/ Libraryentrepreneurship by collaborating
with workingskilled librarians.Averysuccessful attempt
isby Prof. Shalini Urs who founded ISiM (International
School of Information Management) - the first
Information School in Indiaat the University of Mysore
withthe global funding and collaboration. So such strong
initiatives should be taken up by current LIS leaders to
starta new branch of library science and evolve further.

It was revealed that the respondents felt that those
qualities that they possess i.e personal, generic, I T skills

13
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they expect approximately the same qualities from staff
which will likely join. But in case of the IT skills, their
expectations from new incoming staff is very basic, for
example, they expect new staff should possess scanning
and photocopying, online searching and word processing
skills. In the case of technical skills copyright and
licensing, augmented realityand RFID technologyskills
were highly expected in case of fresh recruitment. As
more e-resources and databases are subscribed by the
libraries more knowledge of liscencing isrequired infused
with their negotiation skills. Again associated with this,
knowledge of digital preservation is expected as day by
day libraries will more focus on acquiring e-resources
that beneath the long term maintenance and access.
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Abstract :

The usage of e-books in the academic environment is escalating with the
technological advancements and changing reading habits of users. This study
highlights different motivating features and challenges related to access and
usage of e-books by the users of engineering college libraries of Mumbai.
The survey was conducted by using a questionnaire as a data collection tool.
The objectives of the study were to discover the motivating factors and challenges
related to access and usage of e-books and purposes of using e-books. Prepar-
ing notes, updating knowledge and writing an article or paper, were a few
important purposes behind the usage of e-books, as reported by most of the
participants. Findings further revealed that online availability and easy to search
features motivates the users most to use e-books. The challenging factors
reported by maximum participants of the survey were: preference for printed
text for prolonged reading, inconvenience with the screen and DRM technolo-
gies. The present study is the part of a major research on the same topic.

Keywords :
Academic libraries, Access, Usage, Print books, Electronic books, Engi-
neering colleges of Mumbai, Undergraduate students.

1. Introduction :

E-books are becoming increasingly popular. There is a strong impact and
implication for the academic libraries. At the same time, it poses challenges to
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0 r the }inted books. E-books are known as digital bpoks, electronic boc
:;Ice The apcademic user community uses e-books for making notes, for Upgrag

knowledge and research purposes.

In this age of Information and Communication Technology (.ICT) environment, tp,
has been a great development of E-re:soprce_s. Electronlc. t?ook technolggy h
brought about a solid impact on academic Ill?rangs: Academugans can pUb'Ilsh th
study material in the e-books format. Increasing digital collections and growing ny
bers of users show the success of e-resources.

Jianzhong and Xiaoming (2004) reported that at the beginning of ?003 the e-boc
service was opened in the Shanghai Library, which offers the online registratio,
the readers and receive the library's remote electronic book borrowing seryi
Polding, Baptista Nunes and Kingston (2008) said that the concept of an e-boo
a useful and relevant area to study when considering the transition from a pap
based book to an electronic format. Whereas, Jantz (2001) concluded his resea,
by saying “we are very early in the evolutionary life of the e-books and it is difficyl
this stage to predict how this new technology will transform library services”.

Findings of this study will empower librarians to deal with the situations which :
still undefined in the electronic environment. The views of the students and a
demicians about e-books will help the concerned authorities to bring out t
change in the current environment of the electronic era.

The students are very confident about the different ICT devices in the cities, esf

cially with Smartphones. Gradually reading e-books for their study is now becomi
a practice.

2. Objectives :

The main two objectives of this study are :
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1.To explore the purposes of reading e-books by the users of the libraries of
Engineering Colleges.

2.To discover the motivating factors to use e-books among the users of tw
libraries of Engineering Colleges.

3.To identify the challenges faced by the library users in using the e-books.

3. Literature review :

Electronic books have created the transition from the printed collection to
electronic collection. It is a growing industry in academia. E-books have become
important for both the publishers and authors. Increasing readership and financial
return for their work are the advantages for the authors. E-books are cost-saving,
have less storage requirements and easier distribution than the printed one. A lit-

erature search was carried out on key terms such as E-books, academic libraries,
DRM, licensing and access and usage of e-books.

For the current study, the researcher has taken journal articles from 2011 to 2019
for the literature review. '

Price and Havergal (2011) asserted that “E-books can be integrated into college
strategies which aim to enhance learning through the full use of technologies such
as virtual learning environments”. The dissemination of internet-enabied mobile
devices and study and work, improvements in standardization and usability, com-

bined with an easing of DRM restrictions all these are the important factors are
necessary for the future of e-books.

Adeyinka et al., (2018) states that "e-book which served as a medium for delivering

information content online has become popular and has entered the mainstream
consciousness of the general public".

Mizrachi et al.,(2018) highlighted that “the purpose and nature of a reading task,
whether academic or otherwise; the length of a reading; characteristics of the
environment, such as costs and convenience; and to some extent the characteris-
tics of a reader, such as academic seniority or presence aof visual limitations; all
Interact together to influence a user's preference for reading format”. The academic
community especially most of the university students prefer print materials as they
believe they can learn better from print text.

Martins etal., (2019) stated “despite the growing use of e-books, a substitution of
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book technology by digital book technology is not expected. Ratlhef- tf(\f compj,

mentary use of both technologies is expected, because acce§s to large digita o0

databases makes it easier to access specific data and materials, anq the User by

the option of finding the necessary book in digital formgt ?nd then deciding Whethe,

to purchase the printed version, download it in the digital format, or even ro, di

online”.

Walton (2013) highlighted the six distinct categories of rfasgarch on e‘t_’OOks i
academia, which include the impact of e-books in acadqmlc 'llbrarles, desired fo,
tures and/ or technical issues impacting e-books adgptlon, impact of e-books ¢,
students' leaming, purpose for which students wgre U'Slng e-books ar?d js,tudent Pref.
erence for printed books v/s e-books. He also hlg'hllghted tf\e r'estnctlons of DRy
protocol, which are implemented by e-book publishers which include the restric.
tions on downloading. The students were willing to read e-books .when the amoypy
of text to be read was limited. The amount of quality contept avaulab[e and diffig.
ties with licensing and copyright issues hampers the ability to 9rovude access tg
some e-books. The use of e-books is a form of forced adoption that compg|

students to use e-books.

Walters (2013) commented that “e-books cannot be considered a success in the
academic context until they have been integrated into the system of scholarly com,.
munication and information delivery that is until they have been accepted by ay.
thors, publishers and librarians”. Many institutional e-books license places major
restrictions on the viewing, printing, saving, and copying of files by individual library
patrons. The building e-books collection is difficult because academic titles are not
available in electronic format. E-book embargoes are barriers to e-books collec-

tion development

Vasileiou, Rowley and Hartley (2012) highlighted the position of E-books. E-books
have become more popular and their adoption as learning resources can have a
major impact on academic libraries. E-books pose an interesting challenge to
academic libraries and there are many questions to be answered as to the
way to manage the introduction and development of e-books collections and
service. The students are now increasingly relying on e-books for many of their
educational materials. Bailey, Scott and Best, (2015) concluded “the movement
to a predominantly e-only format for information is increasing the pressures upon
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academic libraries to be able to provide access tot
those resources are in a pricing mode! reminiscent 0
that have bedeviled libraries for decades”.

use
Some studies show the feelings of reluctance among the students towards the
rdware and software

of e-books. Kahn and Underwood (2013) highlighted the ha ) ired
compatibility issues. They stated thatthe relevant hardware and software is requir

to provide the access to any kind of format of e-books; so that the e-book colledctlon
can be utiized. They also highlighted other challenges for e-books usage an : c}
cess like, the perceptions and attitudes of the librarians and Ilbraqes, lac od
academic content, different business model, copyright and DRM issues an

different formats of e-books. '
Aaltonen et al., (2011 pointed out the big issue with the devices was t.helr
interoperability with digital rights management (DRM) solutions used by services
providers of electronic books. Different services providers useé different DRM so!u-
tions and currently the e-book readers have problems with most of them. The ma.jor
technological bottleneck is the lack of network connections. The current situation
means that it is very difficult to get any DRM material other than that designed &spe-
cially for a specific device to work with other devices. As a result, in the majority of
the libraries electronic books were not available on the devices.

Iroaganachi and Izuagbe (2018) identified constraints to access the online data-
bases, which are applicable to access the e-books collection. The lack of constant
power supply, unavailability of full-text materials and unstable web access; these

are the most top rated constraints.

Other studies provide different views about the presence and absence of e-books
in academic libraries, and various issues relating to them. However, the Indian
studies about the e-books related to academic libraries are less compared to those

from other countries.

4. Methodology :
41 Research design :

. The researcher has taken the users from Mumbai region area to study the
Indian scenario. This study is a part of big research. The survey method was used
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for the study.

Population of the study :

The populations taken into consideration for the present study were the final
year students of the engineering colleges affiliated to University of Mumbai and
teaching faculty members with minimum one year of teaching experience.

4.2 Sampling :
The Convenience sampling technique wa
were taken for sampling purpose.

s used. The available library users

4.3 Data Collection :

The researcher de
library users by personally as wel
work submission was chosen for
present in the libraries. Due to this, th

obtained.

veloped questionnaires which were distributed among the
| as through Google form. The period of projec
data collection so that final year students wer
e 195 completely filled questionnaires were

5. Validity of the instrument
Validity of the questionnaire was assessed by taking feedback from thre:
experts from library and information science and the alterations suggested by the-

were incorporated.

6. Method of data analysis :

The collected data was analyzed using SPSS. The percentage and frequent
were drawn to analyze the data.

7. Data analysis and interpretation :

| Among the respondents, 81.5% were final year students, 12.8% W&
assistant professors, 3.6% were associate professors, and professors &
research scholars each framed 1% of the sample.

J—
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The demographic information showed the different levels of library users. The user
group included the students of the final year of Bachelors degree in engineering,
assistant professors, associate professors, research scholars and professors. The
users from age range 21-30 were 161 (83%), 31-40 were 15 (7.7%), 41-50 were
14 (7.2%) and 51 onwards were 4(2.1%). (See table 1).

Table No. 1: Demographic profile by age

Age Range Fraquency Percent
21-30 yrs o 161 83
31-40yrs 15 177
41-50yrs 14 1.2
51yrs

onwards 4 2.1
Total 194 100

Of the users population, 48.7% agreed that they are comfortable with
different ICT devices. Data on the frequency of reading e-books showed that

only 24.7% of the population read e-books regularly, 50.5% read e-books sometimes,
18.6% read e-books at few times and 6.2 never read e-books.

The researcher has found out the purposes of the reading e-books of the
user community. As shown in figure 1, the purposes of reading e-books which are
highly important to the user community are preparing notes (30%) , to update know-
edge (22%), writing an article/paper (15%), for leisure reading (11%), supporting
academic research work (11%), preparing lecture (11%).



Vol. 35 No. Il, June - 2020 COLLEGE LIBRARIES @

Figure 1: Purposes to use e-book of academic library users

BWriting an article/paper ¥ Preparing notes

B Toupdate knowledge W Preparing lectures
m Supporting academic research work @ For leisure reading
® Any other

Table 2 reveals that the online availability and ease of searching are theo
features of e-books that motivate users most to use them. Moreover, 175 (89.9%
users indicated that faster and easy accesses to new titles are a motivating factc
to use e-books. Almost 80% of users agreed that 24x7 accesses to e-books are:
real motivator to them to use e-books. Total 166 (85%) users found e-books conve
nient to use. 121 users said they get motivated to use e-books when they wer
recommended by their faculty members and 118 users get motivated to use e-book:
when they were recommended by the librarians. Reading e-books is the trend,
the users are using e-books. But very few of the users agreed to this statement
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Table No.' 2 Motivating factors to use e-books

MOTIVATING SA NEITHER
FACTORS %) A%) | AORD | D(%) | SD(%)
_ (%)
Available online |90 46 [94 [482 6 |31 [2 [1 [ 105
010

Easy to search 80| 41 (101|514 |9 |46 3 |15

Faster and easy
access to new 76| 39 |99 | 50.8 |13 [ 6.7 5 (26| 010

titles

24X7 access 97| 50 (72 | 36.9 '18*1 9.2 4 121105
Convenient 67134 (99 [508[19 [97 [6 (31|21
User friendly

60/ 31 (99 508 (26 |133 |4 |21 1|05

features

Recommended by

faculty members

37| 19 [84 |41 |54 |27.7 |12(62| 5 |26

R mended
EPNES % 37| 16 |84 [43.1 |47 |241 |23 [11.8] 7 | 3.6

librarians

ing e-books
Reading e-books | | o lc1 1313]59 |303 |23[118 13]67

|is the trend |
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Table No. 3 reveals the different challenges that were faced by academ

users while using and accessing e-books. Like previously publishe

studies, here too the users prefer printed books for their academic activitie
are comfortable with the printe

Around 116 users prefer printed books. They
rs find e-books difficult to rea

text, this is the biggest challenge, and 77 use Itt
04 users are not comfortable with screen and 94 users faced restrictions

copying, pasting and downloading. The users feel that different Digital Righ
Management technolagies are challenges to access and use the e-book
Furthermore, 89 usersagreed that they faced difficulties while using e-boo
due to the non-availability or low speed of Internet connection. Further limit
tions create challenges for the users to use e-books, e.g. limitation of acces
limitation on the period of access and limitation on access to copies and p
person. 65 users faced problems of technical issues while using e-books i
cluding software and hardware compatibility issues. Further, 65 users fac:
difficulties in using e-books as they were unable to locate relevant informatio
Whereas, 65 users agreed that the lack of standardized access and use po
cies create challenges to use e-books. Very few users indicated that the lac
of knowledge about how to use e-books is also a challenge for them.

Table no. 3 Challenges faced while accessing and using e-books

Challenges NEITHER
faced whilea | SA(%) | A(%) AORD D (%) SD (%)
(%)

using e-books

Preference to 451231/ 71|364| 37 | 19 |31 (159 | 9 |46
printed books

Not comfortable | 39| 20 | 55/28.2| 40 | 205 | 41| 21 |17 |87
with screen '

Restriction on 25 (12.8| 69| 35.8| 44 | 226 43| 221/ 12 | 62

copying, pasting
and downloading
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Challenges NEITHER "
facedwhilea | SA(%) | A(%) | AORD [ D(%) [ SD(%)
using e-books (%)

Non- availability | 19 | 9.7 | 70| 35.9| 43|22.1 | 48| 24.6| 13 [ 6.7
or low speed of

internet

connection

Difficulttoread | 24 [12.3| 53| 27.2| 40 | 20.5 | 60 | 30.8 | 17 | 8.7

Limited on period | 17 | 8.7 60| 30.8( 53 | 272 | 52 (26.7| 11| 5.6
of access

Limited accessto| 14 | 7.2| 61| 31.3| 54 | 27.2 | 45|23.1| 18| 9.2
d copies or per

| person

I

‘; Limitation on 11|56/|55]|282| 40 [ 205]| 66 33.8] 13| 6.7
access

Softwareand | 15| 7.7| 50 (256157 [20.2 |55 be2 [17 |87
hardware compa-
tibility issues

Unable to locate |15 | 9.2 (50 |25.6|46 (236 (61 [31.3 |18 |9.2
relevant

| information

Lack of standar- | 12 | 6.2] 53| 27.2| 69 | 35.4 | 50 256 |8 |41
-|  |dized access

and use policies

| |Lack of 4 (21 26(13.3| 44 | 2256 84
) knowledge 4

about how
to use

36 (185
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e ormation| No. | Percentage | Percentage of
'Sources of the informa — .
e ——~he
Throuoh verbal communic- ” — ul
. .  gta® 74 28.60 30% .
F i S
Through emai 116 44 80% 60.10% .
‘ o
Through iibrary website 37 14.30% 19.20% 5
I
Through OPAC 7 2.70% 3.60% &
ﬁ e 3
 Through ibrary onentation
programme / nformation -
iteracy programme 16 6.20% 8.30% X
Lﬁ n
Other factors 9 | 350% ar0% &
| Total | 259 | 100.00% | 134.20%
o \

Tabie 4 reveals the dfferent ways, through which the users got the information abo. 3¢
the e-books collection. 0% of the users said that they got the information abo.
the a-books through emails and 38% of the users indicated that they got it throug’
verbal communication by the library staff. The library website also provides ("
nnformation about the e-books collection of the library, 19.20% of the use”
agreed 870 % users highlighted that the library orlentation programmes ar
nformation Iiteracy programmes provide the information about e-books collec
ton of the lbraries. Very few users got infomation about the e-books through OPAC
Some users mentioned the other ways of finding information about e-bocks, wh'®
includes the own research, display in the library and causal surfing.
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8. Observational findings :

The users of the Engineering colleges of the Mumbai affiliated to the
University of Mumbai use e-books for their academic activities. But still,
they have a preference for the printed text. The preparation of notes is their main
purpose for using e-books. Maximum users have knowledge about how to use e-
books. So the users are very well aware of the e-books and how to use them. The
users get motivated to use e-books as e-books are available online, are conve-
nientto use, provide faster and easier access to new titles are easy to search and
have user-friendly features. The technologies-related difficulties like, uncom-
fortable with screen, DRM technologies issues, software and hardware com-
t patibility issues need attention by the e-books publishers and aggregators.

19. Conclusion :

E-books are handy to access. All these features lead to the motivation to
access and use e-books. Providing more user education programs can help the
users to overcome the difficulties. The faculty members and the librarians can play
an important role to motivate the users to use e-books. Smooth access and con-
stant availability of internet will enhance the usage of e-books. The technical
-{issues relating to e-books need to be sorted out by the publishers themselves to

‘overcome the hesitation among the users. E-books help academic communities
Jto upgrade their knowledge faster.

-
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E'1 aH émgiRr brJUrar niiVH d £ aMr gMr {dUrl ™ oZn ¢H di {ejH s

XD eHViv.
bhiZ d 1VM “bnZr Oa CXthaU XD Z gn{JVb ¢H dn CXshaUng{hV

Hs E'aM 0" MiJé'n JivtM gH “U haD eH V. CXshaUnXaIb Oa

EH 1 {dUsl"1br gifdVb Hs Oa Vbn VA {“InZ EH £'1Z {b{hbbr

Jit Vb gi{JVbr As{U Vr Oa V VA" 1 Kar gi{JVbr V {b{hbr ihUZ

VaV ~an~a Ath Ho MH Va V. Hg MH Ash h g“Ondb Va V In

nfaUn‘HraH haD eHV.

AJXr aH éntA'1 gv diVrigZM JWib {dUnl ™ 1Zn “1JXel

Hv eHViV. nT Qb nQ8'1Z Hg “0JXeZ Had h AYnapdlV Hb

Auh.
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(03) diL“"Ma* hr \ SV edXMM Zthr, Va {MI, QiBb, HénZn, ~i{OH
gHénZr, diS*, {Mih, Rh{SA1, AiSA1, gJUH ann BE iXtMr hr
AgV.

(04) aH én HaVin cH dv {b{hViZn ZoXr Hen Rdi"A"n hgOn {eH db Jb
nifh0. ZiXr {bfhE"tH [aVi, Nonrb HiS HaU H di 1 HgrdQ dS /
ESgbMn dina HaU @M & {jH hr Cn’Jr nSV.

(05) gX'o {bfhEigiRr Hi® Audi’H A, gX'o shUO Hn', £'<(’
bIHM Znd, erfH, {Z VHi{bHM Zrd, IS H., nd H. {S{0Qb
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AR0SQ A'S{Q’n'a Hg {bhZ Rdn'M, E'tMi H ¢ Hgn bidi M
hnU giJU ArdiH Adh.

(06) 0a gX'c AiZbiBZ Agb Va gHVAWiMi nim {bhZ Rdidi hhr
Xrhdb ni{hO.

(07) BQaZQda {d{dY aHmM kiZgihe' CnbaY AgV, E'tMr ViSAni I
HvZ XU JiOM Adh. CXthaUW - abiiO, B-~Sg, {Z VHi{bH,
(dHnS "1, AnZ EA'HeZb “Q[a"b, [am{PQar, BE iXr.

(08) aH én ar~dViZn ¢H dn {b{hVaZo VEHsi “tfhVr Her giRdZ Rdi"Mr,
Vr EHn ’1éSa“U" aHeémM Znd XDZ Hg {Z'10Z Hb mfhO hhr
gi{JVb mfh0. OUHVZ E'iZr {Z'10ZM “hid Hib.

(09) aH 8niMr gMZn {4 VaM {dUnl"nZr H1¢ gv Hb Va £'iZn "ana di
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BEnXr. aEHuMa EH EH Z“ZnV'ra Hv Z Va {dUrl"Zn Xo R dbn Va
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(12) Oar Hihr gX'¢ Cn'aJr diQV AgVrb naV E'tMi \ SV kiZnOZV
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gMréU" {Xbr nhO hhr ZX Hb nifhO. OmiViMr gX'egMr {Xbbr
Hihthr MaJbr AgV.

(13) dMZ gifh'1YZ ENiUn bIHIZ {b{hbbr “OHa OgiA't Vg
;1d’ M Agb Va 0a HiQefg“U" Hg {bhid h g“Ordb nifhO.
HiQelg“U" Oa {bhid brsb Va E'tbrhr edX* e AgV. Vr £
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gad Hv Z kU JaOM Ath. "mfiM edXH e dmv Z {b IiUMr gd’
HadZ foU h E'A'sgRr EH daXiZM Rab. ergr {ejH AiU
Wb XkmZrhr &°EZ Hb nifhOV.

(14) {dUiT"tH [aVe Aen aHmaM gX'¢ {b{hE iHaVe JiBS ~ZdU dH dn
-1dbb JiBS d-giBQda RAU hhr EH “hidiMr -~ Ath. Aer
JBSU" gMr {bfhE'M {Z°¢, aHm, {d{dY ‘ghViM OV "M
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AnYra foVaV E'iMr diOdr dina 3hUO 0 Aa *O Agn hivn Ath Ag
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’ : ) Id of medicine ¢ :

) ion in medicine and how S.m fie f me empowe
Abstract camines women S n%%hmn Va%& many hurdles while entering in the Professiong)
s i sociey It anayzes how XOmEL U ociety’s opposition 10 the new], learneq
them I evaluates ?%E“ E.Rma It focuses mostly on the nineteenth century ang how
oy iﬁ\%&h&hnsa Ganguley and others women doctors faced multiple

s dilemmas at that time. Sources were silent on their hurdles and

opposition and u

achievements.

Zlaﬂ—n-i—l__-ieﬂou le century where questions were raised on women's ability 1o
century Was remarkab ional courses. Earlier, women were banned fro

The 15th centn well as any professiona . "

enter the education field as institutions right from primary .Ea secondary education,

e e Bn mo:__p_. education informally at home without proper direction and

W g%ﬁoﬂnﬁg lar languages, but it was not sufficient to enter any

systematic syllabus,

professional had a renaissance. Both regions were

In the nineteenth ¢ B.n ial causes of women. Social reformers and new leamned groups

forward and recognized in India should get formal education in institutions and they

of ience felt that women in India ge

should learn and ean for themselves.

women ite skilful i talent-oriented activities. But these were not
_!m!_ o taan E.a-ﬁg S-JS_WESQ&_J Bw.“ﬁ.« talented women were recognized in various

& smaller social groups. Women had marked themselves as singers, artists,
T g%ea Some were in politics and engaged in revolutionary and nationalist activities.
uﬁﬂ“& a&..tns and do their domestic accounts. There were women Sanskrit scholars
Mﬂuﬁ*éﬁ to give education to women but in an informal way in their homes. .
There was no formal education available for women outside of the :o:.mo. Pearychand Mitra,
the great literary figure of the nineteenth century in Bengal wrote in the preface to his
Adhyatmika “1 was born in the year 1814 (12th July)...While a pupil of the vﬁrmw—m,.ﬂ home _
found my grandmother, mother, and aunts reading Bengali books. They could write in Bengali
and keep accounts. There were no female schools then.”

red
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Social Reformers:
qArocmr such a situation was very rare, and male reformers encouraged women to start
education through domestic as wel| as in public spheres, but it was not an casy job to train
women for formal education, Learning of women was mingled with many superstitious beliefs.
Because they mostly lived at home, they could not develop modemity through education.
Almost all social reformers of Mat
and homes to take education at least at home. Anant Shastri Do
educated his wife and his daughter Pandita Ramabai. Mahatma Phule trained his wife and
Savitribai Phule voSBn.Sn first women teacher. Justice Ranade educated his wife Ramabai
meuuaolﬂmr O_Mm”_ Mwwﬂ_uﬂsqam shi on the condition that he would educate his

: : anta ia Bai irls’ ion i

Beiigil Raje’ Ran Mohen g, dyanath Roy, promoted girls’ education in

;s a Vidyasagar promoted this movement from
the private sphere to public areas, st
These efforts were at the

ngre took up the challenge and

the conversion so the people st

opped sending the w
missionary schools. The Ladies’

ed omen of their families to the formal
Societies and Associations started under the auspices of the

women doctors to treat women in any emergencies.
Barriers for Professional education and Career:
The officials feared that women were not capable in scientific fields. Charles Darwin’s theory
was implemented on gender roles and their capabilities based on brain theory. Women were
said to lack intelligence and were not science oriented. They were to be restricted to domestic
duties.

By and large, the observation was that the
professions for Indian women.
understanding continue till to

patriarchal society accepted only two types of
One was the teaching profession. This attitude and general
day. Society felt that the teaching profession is a “safe”
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society behind this theory was that womey, h
The v&eso_ﬁw %_M z“roo_ mNan_:m' Secondly, ioBaa had the ng_..u
ent and patience :M: is scenario, the society had fixed women’s profession pog
.ﬂ%ﬂ.ﬂﬂﬁ children. S0 55 ir being women! This was reflected in the Censug reports,
skill to look attet based 0N _M.: seven out of every ten women teachers taught at p,
based on to the Census of India ._E&. university or adult education level.

- ten at the specia
3 ¢l and one 1
primary lev ;
tion was that society I

as decided on one other profession for women based o

. : ice to a family. Those who were destitute, yg|
%M@ﬁﬁ 6 EMM Mv“m:&%iﬂmﬁ:& serve others by taking care of them in Emaw.
e andior “non- : mga.u_inaa%. These ioBM:.&a =”= ,MMn__M%Mm MMMHo e
| iliness. THiS WA R ring their child birth as midwives, also :

. dasitish g married women from entering medicine,
S %E society w“.w“qua hﬂﬂn&_mmnn was acceptable only in the midwifery
Oy igh cate vﬁonwg..ima ‘had not permitted women to take general and basic
; : ann.cao::.w__ a situation it was a distant possibility to take medical
s, Swﬂn”oﬁn this challenge? Was their achievement accepted by the

.,w struggle to obtain admission in the male dominated field
was forbidden to women. With this background, when we
we find that their lives were very hard. Coming mo .Eo
ry women pioneers faced problems in taking admission
presidencies. Mrs. Mary Scharlieb was the first
s interesting sidelights on the struggles for medical
y. A strong movement was started to open the gates
llege.
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women doctors was also higher. Mostly lady doctors died due to tuberculosis or other
epidemics.

The First Graduates: Dr. Kadimbini Ganguly and Chandramukhi Bose

In early nineteenth century conditions were not favorable for girls in India to complete medical
education. These two students were the victims of these policies. One is Kadambini Ganguly
and the other Chandramukhi Bose, both were the first women graduates in the University of
Calcutta and in the entire British India. But both gave a strong fight to appear entrance exams
in Bethune College, Calcutta. But the management refused.

Dr. Kadambini was born in Bihar on 18 July 1862. Kadambini belong to a higher caste Bengali
community. Dr. Ganguly had a great family background of reformers and Brahmo Samaj
followers, who were supporters of women’s education. Her father, Braja Kishore Basu was a
renowned in the Brahmo Samaj and who propogated to the cause of women’s education in the
cighteenth and nineetenth century in Bengal. She belonged to an upper caste Bengali
community that opposed women’s education. She did not get admission in Bethune College at
Calcutta because she belongs to non- Hindu community. So she first studied Arts at Reverend
Alexander Duff's Free Church Institution in Calcutta in 1876.

After Bethune College refusal, both tried in the University of Calcutta, where also refused
permission to Chandramukhi Bose and Kadambini Ganguly to appear for the entrance
examination because both were women and therefore not permitted to appear for the entrance
examination. The University gave different reasons for both. They gave the reason to
Kadambini that she was a non- Hindu candidate. Chandramukhi Bose was a Christian Bengali
student, still she was not given permission. The main reason why the management of the
University denied them was that they were women. Because these rules were based on those of
the Oxford and Cambridge University, Calcutta University followed the same rules and
regulations that they did not give permission to female students for appearing for the entrance
exam. : 5

Before Kadambini Ganguly, Chandramukhi Bose had already cleared her Entrance

- Examination in 1876 in Calcutta University. Dwarkanath Ganguly was her mentor and husband.

He fought for admission for Kadambini. In 1877, they got permission. Both had passed First
Arts in 1880. Kadambini and Chan i were the first two women who graduated in

medicine in British India, in 1882. The Calcutta Medical College refused to give the degree to

Chandramukhi Bose and held back of her result because no one female students passed any
entrance examination. Again Dwarkanath Ganguly fought for getting admission for Kadambini
in the Calcutta Medical College. After her graduation, she was the only (and first) woman to
ity of Calcutta had refused to declare the name of Chandramukhi Bose.
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ABSTRACT

Background: Health science education is competency based education where one needs to critically think
and analyse the problem. Critical thinking is meta-cognitive process where self-learning and meaningful
learning are integral. Peer-learning helps in fostering higher order thinking and provides the environment
for meaningful learning. There is a mixed evidence of effectiveness of peer learning. Very few studies have
addressed changing group dynamics, group composition and its effect on critical reasoning ability. Hence
present study aimed to assess effectiveness of peer-learning on critical reasoning ability, in physiotherapy
undergraduate students, with changing group composition.

Methodology: This quasi experimental two group crossover study was conducted in two phases. Total 37
fourth year physiotherapy students were involved in the study by convenient sampling. The students were
randomly allocated in two groups. In first phase, Group One was sub-grouped based on scores of content
knowledge test taken before experiment, by grouping high, medium and low scorers together. Group Two
was given a freedom to choose their partners. In second phase groups crossed over. Five case-based sessions
were conducted in each phase and both groups fulfilled the objectives, by peer discussion within their sub-
group. Outcome measure was health science critical reasoning ability using Health Science Reasoning Test
score.

Results: There was no significant difference found in the test scores between both the groups. This study
does not favour the effectiveness of the peer-learning in improving critical reasoning skills. There found
no effect of changing group composition on critical reasoning ability. The results could be content and
discipline specific.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

through social interactions. 2

Health science education is competency based education.
There are various implicit and explicit ways by which
students learn e.g. in classroom lectures, clinical postings,
laboratories. They learn through observations, practice,
discussions, with and from each other. Thus peer learning
is integral part of health science education. In order to be
competent health professional one needs to possess ability
to critically think and analyse the problem. Meaningful
learning is important component of critical thinking. ! Peer
learning provides students meaningful learning environment

* Corresponding author.
E-mail address: swati.paranjape@kem.edu (S. Paranjape).

https://doi.org/10.18231/j.jeths.2020.016
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There has been research on effectiveness of peer learning
on improving critical thinking or reasoning abilities. When
the literature was searched for the present paper there
was mixed evidence found in favor and in contrast to the
effectiveness peer learning in improving critical reasoning
abilities. Also it highlighted pitfalls in the research on the
critical reasoning. Literature showed mixed evidence and
was inconsistent as far as peer group design was concerned.
There were very few researches found addressing the crucial
part of group design and its effect on learning outcomes.
Group dynamics was found to affect amount and quality
of communication between peers which ultimately affects
learning outcomes.3 Therefore this study was undertaken to
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find effectiveness of peer learning on critical reasoning with
changing group composition in physiotherapy education.

2. Review of Related Literature

In literature peer learning takes various terminologies like

2.1

oUW

Peer tutoring,

Peer mentoring
Collaborative learning,
Co-operative learning,
Near peer teaching,
Group learning.

Conceptual frame work

Literature provides the conceptual framework of the peer
learning as well as addresses the key concepts to be
considered in designing the research.

1.

2.2.

Falchikov (2003) have focused, on design, delivery,
and evaluation of peer-tutoring, and its context. Report
explores the key terms and issues around “peer”.
It gives the context and provide practical guide for
implementing the peer-learning. Importantly the report
details the interactive factors operating and interacting
with respect to the group design and characteristics and
roles of the peers which were the focus of this paper.3

. Topping (1996) in their review article have highlighted

the need of quality in research design. They reported
that peer learning being a very small part of
curriculum its benefits can’t be ascertained in terms of
generalizability and measurability.*

. Topping (2005) have explored more details on peer

learning in their article, where important factors and
variables affecting the study design and ultimately the
learning outcome have been highlighted which was
relevant to the present study.5

Critical reasoning

Literature on critical reasoning had the consensus on the
importance of critical reasoning and how difficult it is to
teach.

1.

Willingham (2008) in their report have explored
extensively on misconceptions, factors to be addressed
while teaching the critical reasoning to the students.
They highlighted importance of integrated approach,
role of domain knowledge, self-learning and imbibing
the “right type of thinking at right time” when it comes
to critical thinking.!

. Persky et al. (2019) in their review article have focused

on the importance and barriers of the critical thinking.
They report the personal perceptive and cognitive
characteristics can influence the critical thinking

ability. Critical thinking ability can be enhanced
however takes lot of practice and efforts.®

3. Edwards (2007) highlighted difficulties of teaching
critical thinking due to complexity of concept.
Researcher emphasizes the need of critical thinking to
be cultivated, learned, developed and practiced.”

3. Review of Related Research

As mentioned earlier when the research was reviewed on the
effectiveness of peer learning on critical thinking there was
mixed evidence found.

1. Gokhale (1995) when studied individualized versus
collaborative learning, concluded that both are
effective to improve factual knowledge but for critical
thinking collaborative learning was more beneficial. 8
Whereas Johnson et al. (2010) when used combined
model of collaborative, team based social annotation
model learning system they found no improvement in
critical thinking.®

2. Dorner et al. (2019) found 2:1 peer learning model in
clinical set ups enhances the critical thinking abilities
among respiratory physical therapists. 1° Burns et al.
(2013) in their pilot study in anesthesia nursing
students found no improvement in critical thinking and
highlighted the need to explore more on instructional
strategies. 1!

3. Karami et al. (2012) in their quasi experimental
study found that collaborative learning is effective in
improving critical thinking. 12
When it comes to effectiveness of peer learning,
literature highlights the importance of group dynamics
as it affects amount and quality of communication
between peers which ultimately affects learning
outcomes. Group dynamics is complex as it is
influenced by the group design, characteristics and
role of peers. 3 However research reports give mixed
evidence and are inconsistent as far as peer group
design is concerned.

4. Damodar et al. (2009) studied the effect of random
allocation of peer group versus combined group of
low, medium and high scorers. 13 They found better
achievement in combined group. Whereas Wing-yi
Cheng et al. (2008) found that heterogeneity is not the
determinant of learning efficacy.1*

5. Senior and Howard (2014) studied the factor of
friendship in group formation and found it to be
effective. 15 Similar findings were reported by Roberts
(2009). 16 However Greco & Morris, (2005) contradict
the assumptions.1”

There found no research report, addressing the crucial part
of group design and its effect on critical reasoning. Thus the
research question emerged as follows.
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3.1. Research question

“What is the effect of changing group composition in peer
learning on critical reasoning ability?”

To address this research question following study was
conducted under title “Learning with Peers: Does that Foster
Critical Thinking?”

3.2. Research objective

Objective intended to be fulfilled through the study was as
follows

To compare effectiveness of groups formed through
equating peer-led approach and groups formed through
learners’ choices peer-led approach to case-based learning
in physiotherapy education in terms of health science
critical reasoning ability.

3.3. Hypothesis

In context of the present study following null hypothesis was
to be tested.

There is no difference in the effectiveness of groups
formed through equating peer-led approach and groups
formed through learners’ choices peer-led approach to case-
based learning in physiotherapy education in terms of health
science critical reasoning ability

3.4. Methodology

The research methodology adopted for the present study
was as follows;

3.4.1. Research design

This was quasi experimental two group pre-test post-
test cross over study design. It was conducted in two
phases. All the eligible participants were involved after
obtaining the written informed consent. Study was approved
by Institutional Ethics Committee of the researcher’s
institution.

3.4.2. Population

Physiotherapy education is a UGC approved discipline.
In Maharashtra it is under the Maharashtra University of
Health Sciences, (MUHS), Nashik. Approximate population
size was 1500 fourth year physiotherapy students from 40
colleges of physiotherapy across State of Maharashtra

3.4.3. Sample

All the participants were selected by convenient sampling
from the Physiotherapy School and Centre. Sample size was
40. Student sample was between 21 to 23 years of age.
However repeater students were excluded from the study.
The resultant 37 students were included in the study.

3.4.4. Experimental treatment
Before the experiment began all the participant students
underwent the content knowledge pre-test. Then the
students were randomly allocated in two groups A & B.
Group A was sub-grouped on basis of this pre-test score.
High, medium and low scorers were grouped together
in such a way that mean scores of all subgroups is
equal. This group was the equating group. Group B was
allowed to choose their sub-group partners. This group was
learner’s choice group. After 20 days of wash out period
these groups crossed over. Group A, then was allowed to
choose their partners whereas Group B was sub-grouped
on basis of equating scores. In each phase five case-based
sessions were conducted where real life case scenarios were
presented. Students were also given the objectives to fulfill
by peer group discussion. Students were allowed to refer
the resources like internet, books, and notes during the
peer group discussions. They were expected to brain storm
and discuss within their sub-group. Discussions or taking
help from the other sub-groups were not permitted. After
each session they were given the related case-let to solve.
Students underwent the health science critical reasoning
ability assessment before the beginning of experiment and
after each phase of experiment.

Design and flow of participants through experiment is
depicted in Figure 1.

37 Students

HSRT & Content Knowledge Pre Test
Random Allocation

Phase I: 5 Case-based sessions ofpeer—lea;njng for each group

19 Students

18 Students

A: Equating B: Learner’s Choice
= HSRT -~

18 Students 19 Students _

B: Equating A: Learner’s Choice

HSET

Phase II: 5 Case-based sessions of peer-learning for each group

Fig. 1: Design & flow of participants through experiment

3.4.5. Tools for data collection

The tool used to assess the critical reasoning ability was
Health Science Reasoning Test (HSRT). This instrument
is developed by Insight Assessments. 18 It is commercially
available standardized tool to test critical reasoning skills
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Table 1: Statistical analysis of normality testing for health science critical reasoning ability

Parameter Mean SD SE
Learner’s 15.37 5.27 0.86
Choice

Equating 15.13 4.86 0.79

D Dn,. 0.05 Dn, 0.01  Distribution
0.16 0.14 016 Normal
0.13 Normal

D= Observed value, D,,, = Critical Value

Table 2: Summary of inferential statistics for health science critical reasoning ability between equating and learner’s choice group

Mean df ‘> Obs Table Table Cl 95% ‘p’ Value  Significance
value 0.05  Value0.01
Equating 15.13 36 041 203 272 -0.14 To 0.67 No
Learner’s 15.37 36 0.94
Choice

df = Degrees of freedom, ‘t’ obs = Observed ‘t’ value, CI= Confidence Interval

specifically in health science professionals. This test
is specially calibrated for trainees in Health Sciences
educational programs, undergraduates and graduates. The
HSRT overall score targets the strength and weakness of
one’s skill in making reflective and reasoned judgments. 18
The test was administered online.

3.5. Results and findings

The data of the test scores were subjected to normality
testing using Kolmogorov Smirnov Test. 12 The statistical
analysis is summarised in the Table 1.

3.5.1. Observations
1. The mean test scores in group formed through
learner’s choice peer-led approach were higher than
group formed through equating for health science
critical reasoning.
2. Data were normally distributed. 1°

Data were normally distributed, hence analysis for the
significance of difference of mean between both the groups
for health science critical reasoning ability was done using
paired ‘t’ test. 20 Inferential statistics is summarized in
Table 2.

3.5.2. Observations and interpretations

1. Mean scores of HSRT were more in the learner’s
choice group as compared to equating group.

2. Observed ‘t’ value was lower than critical ‘t’ at 0.05
and 0.01.

3. The calculated ‘p’ value for significance of difference
of mean between the groups was observed to be higher
than the desired significance level (p >0.05).

3.5.3. Findings
1. Difference of mean in HSRT scores between group
formed through equating and through learner’s choice
peer-led approach was found to be statistically not

significant.

2. the difference between the groups was statistically
not significant the null hypothesis was retained.

4. Discussion of Results

The striking finding of the present study was, no
improvement seen in the health science critical reasoning
ability in both the groups. There was no significant
difference between both the groups.

1. Previous literature has shown that peer learning
or collaborative learning helps improving critical

thinking which is core competency.l?! Peer
discussions, brainstorming, conflicts and
disagreements are termed as “Cognitive conflicts”

which contributes to learning. 22 Dealing with conflicts
fosters higher order critical thinking. However the
present study findings contradict these findings.

2. Previous study done in nursing anaesthesia
practice has shown similar results as present study,
where they found no improvement in critical
reasoning skills in their pilot analysis, where they used
concept mapping technique. 23 That puts forth the need
of more in depth research on the instructional
strategies.

3. In nursing practice, studies have shown the
traditional care practices have been shown to be
superior in teaching critical reasoning skills. 1 Critical
reasoning is one of the core competences which play a
crucial role in problem solving.?

4. However studies showed that critical or
scientific thinking is based on domain and practice. It
is not a set of skills which can be taught or deployed
regardless of context or cannot assure once learnt can
be applied in any situation. Process of thinking is not
a skill. It is inter-wined with domain of knowledge. It
is a thought process. It is seen that those with better
prior integrated knowledge perform better.!

5. Certain personal barriers have been identified
which may hinder enhancement of critical thinking.
Those are students’ perceptual problem, weak
metacognitive
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skills, fixed mind set, heuristic or short cut way of
thinking, inherent biases. In present study there could
have been the influence of the personal attributes of the
students influenced the results, however that cannot be
endorsed due to lack of evidence.

6. Critical thinking is difficult to be developed and
requires enormous practice. It is estimated about ten
years of practice to develop critical thinking.¢

7. Scientific thinking needs to be taught hand in
hand with scientific content. Present experiment was
based on the existing curricular program and the
results highlight the need of strategic thinking on
the curricular reforms which requires more integrated
approach.

8. This was first ever formally designed experiment for
the participating students where they were involved
in brainstorming, group discussion which was self-
regulated.

9. Probably the long term exposure and in depth
exploration of the instructional strategy, nurturing and
inculcating all throughout curriculum may foster better
outcomes. That puts forth need of future research on
role of peer-learning in improving critical reasoning.

5. Conclusions

This study does not favour the effectiveness of differential
group composition in peer learning in improving critical
reasoning skills. There found no effect of changing group
composition on critical reasoning ability.

6. Limitations

The results could be content and discipline specific. Hence
may not be generalised for different domain, content or
discipline

7. Remedial Measures and Future Suggestions

This study has put forth the need of the future in depth
research on the peer-learning instructional strategy and
critical reasoning ability. Integrated curricular approach
where scientific thinking goes hand in hand with scientific
content and long term exposure may help in exploration of
development of critical thinking.
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ABSTRACT

Learning is a social experience. In most of the health science disciplines students learn in variety
of environments like clinical placements, laboratory and lecture-based setting. Peer learning can be a
component in any of these environments. However, effectiveness of peer learning on learning outcomes
is not extensively researched as like other formal instructional strategies. Present paper aims to discuss the
conceptual understanding, theoretical basis and possible effects of peer learning on aspects of learning
outcomes. This can offer the background information to design the future research on peer learning
instructional strategy. Peer learning is beneficial pedagogical learning strategy which has all round effect
on the process of learning. Cognitive benefits and outcomes on the learning as well as psychosocial
outcomes like behaviour, critical reasoning, motivation, and appreciation of team work are also noted.
However, scarcity and diversity in the research on peer learning makes it difficult to ascertain its benefits or
shortcomings in terms of measurability and generalizability. Inclusion of peer learning as student centric,
flexible and individualised approach can complement the individual needs of the learners. Comprehensive
understanding of peer learning process, improved study designs considering the factors affecting group
dynamics, and more representative sampling techniques can help overcome the barriers and can result in
better understanding of this approach in health science education.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

ways of learning, influence the learner’s thought process,
application, problem solving abilities and decision making,

Learning is a social experience. In most of the health science
disciplines students learn from variety of environments
such as clinical placements, laboratory and lecture-based
settings. Students, learn from their own experiences, by
interacting with the other fellow students or senior students
and also by observations. Availability of the technology,
social networking web 2 tools, for exchanging ideas
and sharing knowledge has enhanced the opportunities
to the students to go beyond curriculum. It was found
that the undergraduate medical students extensively use
‘Facebook groups’ to seek advice from peers on study
related issues or exam preparation. ! Learners integrate this
information through their personal framework. All these

* Corresponding author.
E-mail address: swati.paranjape@kem.edu (S. Paranjape).
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in real life situations. Peer learning can be a component
of any of these environments e.g. when students help
each other in clinical settings there occurs unintentional or
incidental learning. 2 Researchers have emphasized the fact
that peer learning being a very small part of the curriculum,
ascertaining its benefits in terms of measurability and
generalizability is not possible. 3 There is a need of
understanding the peer learning process. In present paper
we focus on understanding peer learning as a ‘process’.
We discuss the conceptual understanding, theoretical basis,
possible effects and shortcomings of peer learning on
aspects of learning outcomes. This can offer the background
information to design the future research on the peer
learning instructional strategy.


https://doi.org/10.18231/j.jeths.2021.003
https://creativecommons.org/licenses/by/4.0/
mailto:swati.paranjape@kem.edu
https://doi.org/10.18231/j.jeths.2021.003
https://www.ipinnovative.com/open-access-journals
http://www.jeths.net/

Paranjape and Dharankar / Journal of Education Technology in Health Sciences 2021;8(1):12-15 13

2. Origin and Theoretical Perspectives of Peer
Learning

Origin of peer learning can be found way back in 19t
century. The comprehensive concept of peer learning was
introduced by Jean-Pol Martin in 1987. * However, peer
learning was introduced in 1951 at ‘Free University of
Berlin’ in higher education. It is seen that students can
learn best when they are in intellectually motivating and
challenging environment. One of such environments could
be peer learning. This can be explained on basis which is
related to the pyramid of hierarchy of needs introduced by
Abraham Maslow, which consists, from base to peak, of

. Physiological needs

. Safety/security

. Social/love/belonging

. Esteem/self-confidence

. Being/growth through self-actualization and self-
transcendences.

Ul s W IN -

The act of successful learning, preparation and teaching
of others contributes to items three through five which
essentially moving towards personal growth. 5 Vygotsky
(1930) quoted ‘the one, who does the talking, does the
learning: students learn by teaching their peers’. Some
researchers have put forth cognitive theories, like Piagetian
theory of constructivism along with Vygotsky’s theory as
basis of peer learning. ¢ These theories can help describing
specific techniques used in peer learning. Some researchers
have identified peer learning as instructional model based on
the constructivist’s theory of collaborative and cooperative
learning.”

3. Historical Versus Contemporary Perspectives

Historically peer learning was considered more as
pedagogical strategy; however, things have begun to change.
The digital era has totally changed the way of learning.
Rather than knowing how to do what is important today is to
know where to look for. Recently a new term was introduced
as “Peeragogy” in 2013. They gave peer learning a new
perspective where the paradigm shifted from pedagogy to
andragogy.

In educational reforms the traditional teacher-led
model was challenged and the experiential learning was
introduced. It supported learning as active and constructive
process. It was argued that digital era has exposed the
limitations of learning theories. A broad term “paragogy”
was introduced which they called as a set of principles to
understand learning together and “peeragogy” is specific
term about peers learning together and teaching each
other. Pedagogy refers to “child being supervised” whereas
andragogy necessitates the adult educator or facilitator to be
a part of the process. However actually these two are two
ends of spectrum, rather than opposite terms. In peer-based

set up the role of teacher or facilitator is shared by all the
participants.

1. Learners bring their own experiences, strengths and
weaknesses.

2. Process goes through phases of forming, norming,
storming and performing.

. Group cohesiveness is important. It defines acceptable
behavior and practices.

. Group works more cyclic way than linear fashion.

. Conflicts or chaos can lead to either productive or
destructive outcome.

. Ifone can’t cope can feel depressed and frustrated.

. Too much hierarchical control can make participants
passive and too much autonomy can lead to ignorance,
misconception and chaos.8

w
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4. Conceptual Understanding

What is peer learning and who can be called as peer? When
itwas used firstin 1951, peers were considered as the ones
of same age and educational level. However, peer has been
described as someone of same social standing. Peer group is
of those at same status with whom one interacts. + Whiteman
(1988) classified peers as ‘near-peers’ i.e. tutors at more
advanced level than tutee while ‘co-peers’ as partners at
work deemed to be at same level. + Peers have no power
over each other by virtue of their position or responsibility. ?
Thus, peer is the student at same or different academic or
experience level and learning is acquisition of knowledge,
understanding or skill through instruction or experience. 2
Thus peer learning is described as

“Acquisition of knowledge and skill through active
helping and supporting among status equals or matched
companions. It involves people from similar social
groupings who are not professional teachers helping each
other to learn and learning themselves by so doing”.3

Peer learning involves form of student interaction with
their peers and is designed to aid process of learning. 4 Peer
learning is an example of active learning where students
get engaged into meaningful learning through not only by
complex authentic problems but also social interactions. 7
This social component in learning is unique feature of peer
learning. Usually, peer learning approaches are used for
learning outcomes like

1. Academic achievement

2. Meta-cognitive outcome

3. Study skills outcome

4. Nonacademic outcome like motivation, retention,
attrition and attendance.*

There are various ways in which the recruitment of the
peers is done. Peers can be same level equal/unequal status,
cross level equal/unequal status. As there are varied methods
used for group formation and recruitment of peers, groups
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are structured in variety of ways where group members
can assume different roles and can exchange the roles. The
group dynamics is found to be affected by variety of factors
which ultimately reflect the learning outcome.

Status congruence or consistency
Helping behavior

Self esteem

Recipients’ reactions to help
Attributions by the recipient about help*

AR

When groups are allocated randomly multiple factors
interact and influence group dynamics. Factors like attitude
or personality of the peer leader or group member, where
a dominating person can take over the session. For
a successful and productive outcome there needs trust,
confidentiality and mutual respect among participants. 10
Interpersonal dynamics, learning styles of individual
learners play a crucial role in peer learning. The one who is
more agreeable and open can embrace peer learning better.
One needs to give up competitiveness and nurture sharing
their own knowledge as well as appreciate uniqueness of
others.11

5. Forms of Peer Learning and Related Terminologies

Over the years peer learning has taken various forms
like peer tutoring, peer mentoring, peer assessment and
collaborative or cooperative learning. The understanding
of definitions of peer learning, differences between
various terminologies is necessary. Though these terms
are used interchangeably they are different. ‘Tutoring’ is
characterized by specific role taking as tutor and tutee,
whereas ‘mentoring’ is more of one-to-one interaction from
more experienced worker. Whereas cooperative learning is
described as ‘structuring positive interdependence’, which
often requires prior training or else it can result in
‘blind leading the blind’. In cooperative learning teacher
intervention is expected in setting the goals and also in
measuring and evaluating the educational achievements. °
In collaborative learning open ended but focused task is
set. Here activity may be set by teachers but means of
achievements are left to learners. ® Collaborative learning
is more about ‘learning to learn’. One must remember that
interaction with peers differs qualitatively than that with the
professional teacher, which may have its own advantages
and disadvantages. 12

It is observed that initial trend of recruiting the “best
students” as helpers is changing to same level as helped, so
that both of them face equal cognitive challenges.!3

6. Benefits of Peer Learning

Research suggests number of benefits to participants in
co-operative learning environment. It can be in form of
enhancing motivation, increasing academic performance

and retention, creativity, appreciation of diversity, and
community skill development.*

Students find peer learning as a “safe learning
environment’. 210 Maybe due to emotional support of
fellow learners, 1* comfort level, and freedom of expression.
Students feel peers provide non-threatening feedback.?

Importantly peer learning not only helps learning
material in question but also helps to learn about learning. 1
It helps improving study habits, communication skills and
self-confidence.? In peer learning learners learn through
discussion and assimilation and not by rote. 16 Peer
discussions, brainstorming, conflicts and disagreements
are termed as “Cognitive conflicts” which contributes to
learning. 1° Peer learning can give opportunity to a student
to take responsibility of their own learning. ° Absence of
instructor can be beneficial as it encourages self-directed
learning. It can encourage reflective practice, self-awareness
and lifelong learning competency. Often teachers provide
information to the learners however it deskills the learners
from developing one crucial competency of learning from
each other. When teacher provides information skill of
getting accurate information is never learnt. What is
important to be learnt is ‘how to judge the accuracy of
information we receive.®

7. Shortcomings of Peer Learning

Peer learning however can’t replace the other instructor led
approaches all together. As mentioned earlier the success of
the peer learning entirely depends on the factors affecting
the group dynamics. Being social individuals, many peers
may not be willing to offer honest feedback to peers
compromising on their social relationship. 17 In competitive
environment one may find idea of sharing one’s knowledge
with the others not very appealing. There could be inhibition
whether one can really learn from peers.® There could be
conflict or apprehension about learning from peers than
learning from experts in learner’s mind. 17 Students may
find it lacking the details and can prefer learning from
instructors rather than peers. 2 The biggest concern raised
against peer learning is quality of the learning. Peer tutors or
peers are neither content expert nor professional teachers. 17
So quality is questioned as they lack complete knowledge
and credibility.’®> There may not be regulation over the
content, so there is possibility of incorrect information being
conveyed or learnt. 1 Students may not be able to pullback
and read through situation like professional teacher.1®

8. Research Challenges and Pitfalls

When it comes to research on peer learning, Topping
(1996) have emphasized the need of quality in design and
execution of research. As discussed earlier, group dynamics
is crucial and it directly influences learning outcomes.
Hence considering group dynamics and controlling the
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confounding factors is extremely essential. It was stressed
that assessment in peer learning should be broadened
including assessment of its impact on cognitive abilities
and transferable skills. There was a concern raised on the
generalizability of the research on peer learning. ! Due to
the social nature of peer learning, in light of socio-cultural
theory, learning and in context with which it takes place
are inseparable. 17 Therefore, results of the peer learning
experiments in controlled settings can’t be assumed to apply
in complex learning settings.

In spite of the differences in the opinions among
researchers over possible benefits and shortcomings about
peer learning it can certainly be recommended as
supplementary strategy to augment the benefits on learning
outcomes which can complement the individual needs of the
learner. There is also a need of extensive strategic research
on peer learning.

9. Conclusion

The literature on peer learning ascertains the benefits of peer
learning. The uniqueness of peer learning is in its social
aspect, where it can teach critical reasoning, self-directed
learning and nurture lifelong learning. Peer learning not
only offers cognitive benefits but also psychosocial benefits.
Present system emphasizes on teaching more than
learning. Still the teaching remains teacher centric as most
form of teaching occurs in form of classroom lectures. There
needs shift the paradigm to student centric, individualized,
problem based and flexible teaching programmes. Each
student’s approach to learning differs, which may differ
not only from other student but also from the teachers’
perspective. Understanding of learners’ process of learning
rather than teachers’ teaching techniques is need of an
hour. Peer learning can prove a good adjunct to fill
this gap. Peer Learning strategy is still underutilized
may be due to its shortcomings, especially about the
generalizability of the research findings in actual real-life
scenarios. However, the answer to that is full proof research
strategies needed to be adopted. As this paper highlights
inclusion and consideration of factors and their interaction
in group dynamics is crucial in designing future research.
Quality of learning is also often questioned where teacher
intervention to certain extent can control the quality of
content being delivered or conveyed. However, when the
objective fulfilment is left on the learners, it encourages self-
confidence, decision making and most importantly learning
how to learn. Potentials of this relatively less explored
alternate teaching learning strategy can also prove a cost-
effective adjunct to mainstream strategies.
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Abstract: The paper exposes an unrevealed Textile from the rural
parts of India- “Ghongadi”- a handspun, hand woven pure woolen
blanket. Ghongadi is one of the most vital part of dressing as well as
source of income of the nomadic community of Shepherds. Beside its
natural aspects of being eco-friendly & sustainable from process to
product, the additive values involve minimal usage of water, no use
of energy, medicinal properties & mythological mentions; that
makes this woolen blanket truly “Holistic”. Despite of being holistic
in nature, Ghongadi has still remained undiscovered from Fashion
scenario because of its typical stance of being just a blanket. The
research aims at discovering the craft of “Ghongadi” & its scope in
fashion context by proposing its ecofriendly, sustainable & holistic
facet which has never been considered earlier & provide an
opportunity to bring its worth to the conscious fashion world. To
overcome the typical stance of “Ghongadi” by keeping its traditional
as well as cultural significance intact; was a challenge in the product
development specifically for the Fashion market. The exploration
needed a strong base & apt methodology for understanding how the
current market accept the changes done to the existing craft. Due to
the extremely limited resources & data unavailability on the Craft;
the methodology comprises extensive Interaction, Communication,
Observation & Field work with the Artisans through a
comprehensive Exploratory Research. The Data Collection through
the market analysis in terms of Consumer scan & Fashion scan using
a survey was essential in order to find the scope for “Ghongadi” if
launched as a Fashion Product. This was conducted with a stratified
sample consisting a mix of Fashion & Craft conscious people from
Education, Design, Craft & Industry. The research is an initiative to
highlight the craft into fashion context that answers the current
needs & demands of global fashion agenda from eco & sustainable
prospect. This also focuses “Economical, ethical, sustainable, holistic
wellbeing & livelihood of Life & Environment” by promoting the
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craft & community with a paradigm shift through a well thought
Design/Fashion Product.

Index Terms: Holistic & Sustainable Craft, Lifeand Environment.
Product Exploration, Woolen Blanket, Wellbeing & Livelihood,

I. INTRODUCTION

“It is time to slow down and consider the true cost of choosing
quantity over quality.”’(Kate Fletcher, an “eco-textile” consultant
& author) The Indian Craft sector has been the pivotal in boosting
the Economy of the country as they cater to the most authentic,
original and pure products and processes in Traditional Crafts.
The Textile crafts from India are known for its exceptional
handmade and hand-crafted manner right from the use of Raw
Material, the Manual Processes and the ultimate Product, which
are the reflections of purity and identity of almost every state of
India. The oldest techniques, the knacks of making and the
authenticity of the process requires time, energy and man force to
accomplish the Craft and hence are extremely tedious and time
consuming. Despite of slow production speed, the Crafted
products are known for its Quality, Durability and Sustainability
for its lasting character. The communities from various states of
India strive hard to retain these processes that create a plunged
economy for themselves with a safe environment & surroundings
for the future generations. These communities of “Craft Persons”
indulge in variety of platforms that promote not only the
“Sustainable Craft” but are also meant to provide source of
income to the people who are involved in the production.
According to Alison Gwilt (2014) Such source of income
preserves the well-being & livelihood of the people and
surroundings.

Such specialty of almost each Indian Textile, has always been
a reason behind why they have always remained in the common
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taste of the consumers acceptance, how globally they have made
their mark to be most authentically hand-crafted products and
have always been considered as “Classics” when it comes to the
Craft conscious Consumers wardrobe.

India’s rich craft heritage has also been utilized and exposed
through Fashion initiatives as Designers, Retail Brands,
Education Institutes have promoted and exercised them for
creating products as per Global taste & demand. Cole Mellino
(2013) mentions that such exposure in Fashion field has leashed
tremendous opportunities for the Craft as it churned the economy
within that particular community by bringing in Business and
Trade Openings.

As mentioned by Alison Gwilt & Timo Rissanen, (2011) the
worth of such crafts has been portrayed in the very known
“Sustainable Practices” because of the Nature of Production.
Hence these Indian Textile Crafts have now become the most
desired resources when it comes to Green & Sustainable Products
as a global requirement. Which indeed has established an
incredible response towards Indian Textile Craft sector as well as
the Community who produce the craft.

But since every coin has two sides, there is other side for this
scenario too. The numerous crafts and communities are flourished
due to various initiatives and exposures, there still remains a
cluster of Craft, that still have been ignored and never been
explored.

Hence this research paper exposes one of such Textile from the
rural parts of Maharashtra called “Ghongadi”.

Il. WHAT IS “GHONGADI”

The “Ghongadi” is a regional name given to a khadi Blanket
which is hand spun, hand woven in pure Desi wool. Produced by
the Sub Community of Shepherds from rural parts of Maharashtra
(One of the prime states of India) (Fig.1.1). The woolen Blanket-
“Ghongadi” is known by various other names such as “Kambal &
Kambli” in various regions of India for quite a few degrees of
coarseness & softness of the surface. Vinutha Mallya (2017) says
that the any Community dealing with Wool related supplies are
believed to be the nomadic community of the shepherds, who
breed, herd, posse and maintain the sheep and this maintenance
involved timely cutting their hair. The Shepherd then sell these
hairs to the Sub- Community who could make yarns out of those
hairs, which are hand spun, naturally processed enabling them to
weave together using a basic floor loom into the fabric- known to
be as “Ghongadi”.

This Textile is an important piece of accessory used by both
communities for their nomadic lifestyle as they required to walk
long distances to provender the herd of sheep. This Ghongadi
caters to all the needs of each seasonal changes comprising heat,
cold and Monsoon which helps the shepherd to use it as a cape to
protect from monsoon, cool for heat of summer and warm for the
cold winter.

Dorina O, (2006) the natural coating of cellulose, crimpy
texture and heat absorbing property makes this textile a multi
seasonal textile. Since the actual use of the textile was in the form
of long piece- a Blanket, it was also used to cover the body, as a
bed spread to sleep on and as a cape in the extreme seasons which
were the most fundamental requirement of the nomads that were
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fulfilled by Ghongadi.

Fig. 1.1 “Ghongadi”- The Khadi Woolen Blanket of Rural
Mabharashtra

A. Characteristics of Ghongadi

Moman. H. (2018) specifies the characteristics that depend on
the location and the sheep breed. The characteristics of wool fiber
to withstand the extreme heat, cold and water repellent nature has
reflected in the strong character of the textile made from it. Since
it complies all these aspects in the textile- Ghongadi, it has been
the most vital part of any Shepherds life style which even reflected
in their clothing.(Fig.1.2)

According to the community, the Ghongadi also has certain
therapeutic Properties. The course texture and crimpy formation
of the wool fiber gives a coarse uneven surface that creates a
compression on acupressure points giving relief to person
sleeping on it.
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Fig. 1.2 Shepherds of Maharashtra- (Image courtesy-
www.Ghongadi.com)

They also believe that such pressure points are also good to
reduce Blood pressure, relief from back aches and even good to
sleep on post-delivery as a floor covering or Carpet. (Fig.1.3)
Komppa J.(2017)

The community also mentions that the smell of the wool fiber
which is little pungent, keeps away the moth and reptiles making
it very safe for putting on the floor and use it for the variety of the
purpose.

Fig. 1.3 The Multi-purpose Ghongadi

B. Community Beliefs

The community and Ghongadi together also had a great
participation in the history of Maharashtra. The Great Emperor-
Maharaja Shiv Chatrapati who ruled the state; had a special
context of the community as they were the important community
as a part of Shivaji army as well as the spies who used to wander
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and get the newscast from different areas of the kingdom to the
king.

Geetha Rao, (2012) Every Indian Community has their own
beliefs, faith and set of sumptuary laws. The Shepherds are also
not an exception for the same. Having the most pure form of
textile as an important part of the lifestyle, the Community also
believes in ritualistic standing of the textiles as their belief in deity
God & Totem of the community- Khandoba,(Fig.1.4) in the
nearest place of Pune called Jejuri to be their 1dol who himself
was from a Shepherds family. Hence, its believed to offer
Ghongadi to the God as a symbol of respect and ritual. Due to the
most pure nature, the Ghongadi is offered to the other God such
as Vithalla of PandharPur (Fig.1.5) and Kalu Mama who believed
to be a heavenly divine saint of the community.(Fig.1.6)

Fig. 1.4 Khandoba of Jejuri
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C. The Mythological Significance of Ghongadi

The making of Ghongadi, the Process incorporates a full
attention of the weaver. Steps involved in process such as yarn
winding on Charkha or applying starch and Dye to yarns or
weaving requires complete attention and hence known to be a
craft that requires coordination of senses, and connection to Body,
Mind and Soul. With such metaphor the community also sings
certain Shlokas and Abhangas (Mythological poems) which are
written in the epic Literatures of Maharashtra like Dyaneshwari
by Saint Dyneshwar. (Fig 1.7) These Shlokas have got mentions
of Ghongadi. The significance of this blanket can also be traced
back for its special mention in the most ancient & important work
of literature and philosophy of India; “The Bhagavad Gita” (Fig.
1.7). The great piece of Mythological Literature in India mentions
about the Blanket in one of the Adhyayas. (Mythological stories
told by Lord Krishna)

Which means,Dhammapada (1993)

“The person who meditates by sitting on the Indian antelope’s
skin will gain intelligence, the person who meditates on tiger skin
will be free and released from samsara, and the person who sits
on the Woolen blanket i.e ‘Kambala’ will gain eternity and will
become strong, and unyielding.”

Fig. 1.5 Vithalla of Pandharpur

The Essence of

agava

B
|

Fig. 1.7 The Great Mythological Literatures of India
mentioning about the blanket.

Besides the physical properties, Historic, Literature connect,
natural and handmade process and ritualistic background, fetches
a very pure, sustainable and holistic approach to the Ghongadi;
which none of the textiles in India have it together in one Textile
Craft which is impeccable amongst a very few Sustainable textile
globally. Kirsi Niinimaki (2018). But unfortunately, Ghongadi
was never been explored out of its typical stance as a Blanket. The
Primary research was conducted in order to analyze the loopholes
and reasons behind Ghongadi being unexplored.

Fig. 1.6 The Kalumama of Kadgaon
(The Ritualistic context of Ghongadi as offering to Deity.)
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D. Research Aim

This Research hence discovers the reasons behind being
unexplored and further to find out its scope and opportunity if
explored as a most sustainable textile in the fashion context using
a fashion product.

E. Relevance of the study

To explore Ghongadi, a detailed and informal connect was
essential which started from visiting agricultural exhibits where
the Rural participation can be witnessed. Such exhibitions led to
the first contact of a Ghongadi weaver Mr. Datta Chalke (Fig.1.8)
who is in Ghongadi production for more than 5 decades as his
father used to weave Ghongadi and belongs to the community of
shepherds.

Fig. 1.8 Mr. Datta Chalke Master artisan from Rural Part of
Maharashtra near Aurangabad region.

According to the artisan Mr. Datta Chalke, the only young
generation belongs to the Master artisan’s family & the owner of
NGO “Ahilyabai Ghongadi Utpadan Kendra”, at Aurangabad
(One of the growing cities of Maharashtra)According to him, the
climatic conditions of the region play a major role in the thickness,
color, softness & coarseness of the wool including the overall
quality. The sheep that are raised in the warmer region tend to
have darker wool mostly grey and blacks. The diet of the sheep
also plays an important role in the color as well as quality of the
wool.

The artisan also mentioned the current users of “Ghongadi” are
the older generation who has possessed “Ghongadi” for its
benefits & uses. The use of Ghongadi as simple Blanket or cape
or just a bed spread as it was only considered to be the utilitarian
textiles and was never explored for further possibilities for
making any other sort of Products.

According to the recent article published in Times of India
newspaper “The generation involved in the production of
Ghongadi are also the older generation as the younger generation
have moved to the metro cities for their survival & other job
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opportunities, since the craft is not getting commercially sold”.
(Fig.1.9)

-—

Fig. 1.8 & Fig. 1.9 The older generation- the senior most
weavers of Ghongadi in the areas near Solapur and Kolhapur
region.

F. Primary Research

There are many rural areas of Maharashtra state; where
Ghongadi used to be practiced but are closed down due to the low
demand & non-availability of the weavers.

The interaction and visit to the artisans place reveled that the
lack interest by younger generation, lack of variety in products,
lack of market linkages, lack of newness are the reasons why
Ghongadi never received a recognition of a CRAFT and hence,
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was never explored out of its typical stance of being blanket.
Besides its “sustainable, eco-friendly, natural, historic,
therapeutic, traditional, multi seasonal, most durable, zero
maintenance features”, this craft is exceptionally blessed to
known as most “Holistic Textile”.

After the first interaction and interview with the above artisan
and his family was conducted, the need to expose the craft for
having such incredible Holistic aspect was extremely essential. It
was really important to emphasize Ghongadi, as the contributor to
Sustainable Goals for having such green and most ethical
significance behind.

Fashion being one the most polluting industries globally, are
promoting ideas to introduce Sustainable Products and Processes
in order to reduce the carbon footprints such as water pollution,
use of unnatural products, exploitation of labour, excessive use of
natural resources, garbage piles, excessive use of electricity and
many more adverse effects that have caused on Environment as
well as on the life

The Primary research was conducted with various people
associated with Ghongadi for understanding the core process that
involved the detailed, interpersonal interaction with senior
citizens of rural areas around Pune & Aurangabad, (Fig. 1.10,
1.11, 1.12) Ghongadi weavers, owners of the shops and few
government and non-government organizations.
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Fig. 1.10 Primary Research conducted with Ghongadi Artisan
from Kadgaon.

Fig. 1.11 Primary Research conducted with Ghongadi Artisan-
The Yarn Spinner from Sangola.

Fig. 1.12 The Primary Research conducted with numerous
people associated with Ghongadi at Pandharpur Market.

The Organizations that are studied to conduct the Primary
Research are as follows.

-NGO’s (Ahilyadevi Ghongadi Utpadan Kendra at Aurangabad
and Solapur)

-Khadi Gramodyog Stores (Aurangabad, Pune & Mumbai)

-Industry such as WRA (Wool Research Association of India,
Mumbai)
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-WSC (Weavers’ Service Center) Maharashtra
-Govt. of Maharashtra initiative (Punyashlok Ahilyabai medhi
va sheli vikas Kendra, Maharashtra)

I1l. THEPROCESS OF GHONGADI

The “Ghongadi” of Maharashtra is made using “Desi- Deccan
or Usmanabadi” sheep having a coarser & crimpier texture
depends on the climatic conditions of the region. The color of the
wool depends upon the area where the sheep belongs, such as
those belong to central and Vidarbh Maharashtra will have darker
and blacker hair due to extremely hot weather whereas sheep that
belongs to Solapur area may have lighter colors such as muddy
white or beige and grey due to comparatively cold weather.

As per Djordjevic D., SmelcerovicM., Amin G.,Micic D.(2016)

The hair of the sheep is generally shredded twice a year; and after
the sheep become 3 months old. The quality of the hair depends
upon the age of the sheep; Smaller the age of the sheep, softer the
quality of the wool, hence sold at relatively high prices & called
as “Jawalachi Ghongadi”.(Fig. 1.13) (First hair of the baby sheep)

Fig.1.13 “Jawalachi Ghongadi”

The “Ghongadi” is woven using ‘Plain weave’, due to which
the Acupressure points are created from the coarse texture of the
yarns that gives comfort to the body & the skin of the wearer. The
surface texture of “Ghongadi” is very coarse & colors such as off
white, grey & black colors are only found. (Fig. 1.14)

The additional feature is added with a lengthwise, pink colored
band either chemically died or in acrylic wool is used. Sometimes
the combination of off white, grey & black colors are used to
create some patterns in checks & stripes to add variety.

The traditional size of “Ghongadi” is 10” by 4’ to be used as a
Blanket, shawl and the spread. The length of the Ghongadi for
being so long is that it is turned into half by wrapping the body
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from front and back; and became the prime reason why the older
generation used a single piece to slip on the floor.

Fig. 1.14 The variety of Ghongadi available at Pandharpur
region.

The fibers are converted into the yarn with the help of a
Traditional way of spinning onto “Charkha”, which is a symbol
of self-reliance & freedom initiated by Mahatma Gandhi. This
process of hand spinning of the yarn involves the concentration of
senses that is only possible through the right coordination
dedication of mind, body and soul at a time. Which is why this
process of spinning is generally carried out by women of the
family and further process of making “Ghongadi” is carried out
by the men of the family.

The “Ghongadi” is woven using plain weave on a flat floor
loom by the “Sangar” community. To add more aesthetic appeal;
a band of contrasting color mainly of Pink, is added length wise
at the time of warping. The production process from shredding of
sheep hair, scouring i.e. cleaning of the fiber, sorting of the hair
from various body parts, carding of fibers, spinning to convert the
staple fiber into yarn and then into weaving is all done manually
by hand with a very limited usage of water.

During the exploration of the process it was strongly observed
that not only men of the family are involved in making a Ghongadi
but it’s the women of the family too contribute in certain steps of
the process (besides spinning of yarns), which makes it an
inclusive process. The inclusive nature helps in carrying out the
production with a right speed and timely sell of the product. Since
Ghongadi is seasonal production due to the shredding of wool, the
timing of its production and selling needs to match. This in turn
brings livelihood of the community as they are part of Rural Craft
and hence Ghongadi is sold in many of the agriculturally based
exhibitions organized at rural levels. It is one of the most famous
and durable textiles that any person from the Rural or agricultural
background opts for. Hence a very important source of earning
and livelihood of the community.

Rugged yet smart, Basic but unique, Simple yet Chic, are some
of the keywords that describe the textile. And these keywords
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itself define the further exploration of Ghongadi to break its
typical stance as a blanket and reintroduce it in a form of a smart,
chic Fashion Product having a holistic Sustainable approach
towards environment.

IV. METHODOLOGY

To redefine the typical character of “Ghongadi” from a Blanket
to something new; by keeping its traditional as well as cultural
significance intact; was a challenge in the product development.
It needed a strong base for knowing how the current market grasps
the changes done with the craft; the market analysis through a
survey, was essential.

According to Mallika D.S. & Anshu S.(2020) Due to the
unavailability and rare data published on “Ghongadi”, the Primary
survey incorporates an interpersonal interaction conducted with
Ghongadi weavers, Old people from the Community & other
sources mentioned above, who gave the insight and ideas that lead
to the further exploration of the craft.

A secondary survey was conducted to understand the need of
the Research for which the sample was selected, that consists of
Fashion and Non-Fashion professionals, Craft Lovers, store
owners, artisans, Designers, NGO Owners and organizations. The
data collected in the form of the reviews, feedbacks, forms,
questionnaire & suggestions, furnished the idea about the further
product development which is the outcome of the research paper.
This provided an opportunity for the Consumer Scan and Fashion
Scan in order to realize the Fashion choices and preferences for
Ghongadi which further reflected in the product exploration. The
method included collecting data using questionnaire method from
the Fashion-conscious consumers. (Fig.1.15 to Fig.1.18 for
Consumer Responses)

The reviews indicated following facts.

10. If yes, please select anyone of the following.

104 responses

Fabric Formation 51 (49%)

Surface Decorati 70 (67.3%)

Fig. 1.15 Response through the secondary survey (Question-
Specify which technique would suit the best as VValue Addition
on the product of Ghongadi?)

16. If yes, please select any of the following.
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Fig 1.16- Response through the secondary survey (Question-
What kind of technique according to you is most suitable for the

product of Ghongadi?)

17. Please specify any one option, given in the previous question.

34 responses

Godhadi or any specific weave to cover it's rough texture
Coutching

Ribbon embroidery

Phulkari

Banjara embroidery etc.

Traditional textile of india

a). Painting, b). Kantha embroidery.

Since it is a fabric it would be i ing to see it with an elab
like for example, the Kashmiri work- using traditional Maharashtrian influences.

It will enhance its beauty
Ikat

Wool /Ari work from Kashmir ,Kantha embroidery

Fig. 1.17- Response through the secondary survey (Question-
Specify which Product Range you would like to accept the
Ghongadi in?

13. If yes, please select anyone of the following.

106 responses

Fashion Access 22 (20.8%)

Fashion Apparel 41(38.7%)

Lifestyle Products 43(40.6%)

Home Fumishing 1 (67%)

Any other

Fig. 1.18 Response through the secondary survey

The survey provided a scope of utilizing various surface
exploration techniques that brings a change & newness to the
simplicity as specified by Kovac.S. (2016) of the surface of
Ghongadi having a rugged & coarse feel providing the possibility
of utilizing various surface exploration techniques.. Based on the
survey; various other techniques for Surface exploration of
“Ghongadi” were suggested as follows.

- Natural dyeing techniques of woolen yarns of Bhuj,
Gujarat

- Pitt Loom weaving of Bhuj, Gujarat

- Rabari Mirror work of Bidar, Karnataka

Based on to the survey & considering the identities of above
techniques as the “Handmade and Hand crafted” utilizing
sustainable raw materials that are practiced in the various
communities from the various rural parts of India, were selected.
It was made sure that every single detail that’s the part of the
further Product Intervention is procured from the various other
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Craft communities that strive to uplift their own craft for their
survival.

V. RESULTS

Based on the secondary survey, the further Value Additions to
overcome the coarse texture of “Ghongadi”; technique such as
weaving techniques using pit loom of Gujarat have been explored.
The above technique has worked wonders by providing
supplementary surface through the weaving patterns using
additional threads or extra weft, that facilitate in creating a more
comfort feel of the surface reducing it coarser feel.

The variety of motifs that used in the traditional pit loom
weaving of woolen shawls from Gujrat, have been utilized with
Ghongadi in contrast colors. (Fig.1.19 & Fig.1.20) The special
mention by Erkan G., Yilmaz D. (2016) specifies the variety of
dyes used on wool, the exploration in this research has created a
smart surface having a value addition that is not only aesthetic but
functional too; that it reduced its rough feel and by using natural
dyes using natural resources.

Journal of Scientific Research, Volume 65, Issue 4, 2021

The consideration for “Ghongadi” as a fashion product could
be popularized by exploring it in regards with design attributes
such as its patterns, addition of colors, smoothness and diversified
products such as Fashion outerwear, Fashion accessories and
Home Fashion and Lifestyle products that compliments its
original use as specified in the upcoming Trend forecast by David
Shah (2020)

The product development is a result of the detailed study of the
craft in terms of its functions, characteristics & surface feel by
keeping its holistic approach unbroken. The Fashion product
(Women’s Outerwear) was selected based on the purpose of using
“Ghongadi”. Since the use of “Ghongadi” is so versatile to be
multi seasonal; the product development is a trial to make a
product that too has the same characteristics.

The Fashion product that is designed is also multi-functional as
it can be used as an outer wear, converted into a bag & used as the
blanket, if required. The women’s outerwear- ‘“Poncho” is
designed (Fig.1.21 and Fig. 1.22) in such a way that it provides
warmth when worn as an outerwear & can be converted into a
“Tote” when not required. (Fig.1.23)

Fig. 1.19 Surface exploration and Value addition on Ghongadi
using pit loom weaving from Gujarat

Fig. 1.20 Surface exploration and Value addition on Ghongadi
using pit loom weaving from Gujarat.
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Fig. 1.21 The Hand Embroidered Edges with Hand Crafted
tassels as a detail on surface of Cape/ Poncho.
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Fig.1.22 The Hand Crafted details in the form of Tassels on
Poncho

Keeping in mind the 100% pure natural, ethical & sustainable
aspect of “Ghongadi”; every single detail that is added to make
this product such as interlining, strings, threads, stylish trims etc.
are either natural or procured from various communities who are
involved in keeping their own crafts alive through livelihood &
probably are also striving for the craft’s survival as “Ghongadi”
does.
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Fig. 1.23 Product exploration in Convertible Fashion
Accessory- Outerwear (Poncho) converted into a Tote bag.

The results of the product development show the major
acceptance of “Ghongadi” in the above form, considering fashion
context & was extremely appreciated by the young generation.
Namrata Rana (2010) as it’s the need of the hour to fulfill the
market demand using Sustainable Products.

This has released the opportunities of young generation to
embrace “Ghongadi” with a different dimension that is not only
fashionable but functional as well. With its “Holistically
sustainable approach”; “Ghongadi” has definite chances to not
only bring the identity to itself but also to the other crafts that are
amalgamated with it & can be proven to mean literally!

CONCLUSION/DISCUSSION

At present, when people are realizing the damage by industrial
& commercial mode of fashion production to the environment;
they are moving towards the Sustainable solutions in clothing.
Such Sustainable solutions can be found in the versatile Textile
Crafts of India, especially Ghongadi- the blanket from rural
Maharashtra. The most sustainable, ecofriendly, ethical, fair and
holistic nature of Ghongadi has a tremendous opportunity to
regain & revive its importance from a Sustainable context. The
immense scope for innovations using Fashion as a most accepted
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tool in the society, Ghongadi has definitely become one of the
most important resource to produce Sustainable Fashion Products.

With such Holistic Sustainable Characteristics of Ghongadi if
further utilized in the field of Fashion can; not only deliver a
livelihood to the community, but also gives it a recognition as
Sustainable craft, that can be preserved for the future generations,
and can be introduced in a form of more smart, chic sustainable
Fashion Product line for Current life and future environment.
Nayelli Gonzalez (2014)

This Practice based; exploratory research is an initiative to
bring into attention the “Ghongadi” which has an incredible
potential to stand in the Global Fashion agenda as the most
“sustainable as well as holistic craft” from India. Tom Hoskin
(2016) mentions such potential of the Sustainable Craft which can
be brought back its market, interest of the weavers, awareness for
Product Intervention and can bring a shift towards more —
“commercial, ethical, sustainable and holistic paradigm to serve
wellbeing & livelihood to Life & Environment” which can be
conceivable for future “from sheep to being a Chic & Holistically
sustainable Fashion product for the wellbeing and livelihood of
life as well as Environment.”

ACKNOWLEDGMENT

I am thankful to my work Organization- MKSSS’s School of
Fashion Technology, Pune and the S.N.D.T.Women’s University,
Mumbai, where | am pursing PhD; for allowing me to explore one
of the rare craft of Ghongadi with all their support. | sincerely
thank the Artisans of Ambad, Kadgaon and Sangola for giving me
an opportunity to witness the exceptional Craft with its
impeccable process of making with active interaction with
weavers and the community. | am also greatly thankful to
prestigious Organizations of KVIC- Khadi Bhandar at
Aurangabad for sparing their valuable time to throw the light on
Ghongadi’s supply chain and Market Linkage. | am also thankful
to the Artisans of Bhuj, Pitloom weavers who helped me to
creatively explore the surface of Ghongadi to give it a different
dimension aesthetically by sharing their treasured technique of
woolen shawl weaving. And last but not the least My family
members, without whom reaching & travelling to the remote
interior places wouldn’t be possible, hence greatly thankful and
appreciate their efforts to make this Research possible.

REFERENCES

Alison Gwilt (2014) A Practical guide to Sustainable Fashion,
Australia, UK, Bloomsbury publication- First Edition.

Alison Gwilt & Timo Rissanen, (2011) Shaping Sustainable
Fashion, Australia, UK, Earthscan Publication.

Cole Mellino (2013) https://www.ecowatch.com/7-reasons-you-
should-hate-fast-fashion

David Shah (2020) “Textile View- Autumn Forecast”, View

Publications, Netherlands.

Dorina O, (2006) “Analysis of the tensile strength of 100% wool
yarns from different climatic areas”, Annels of University of
Oreden, Romania, 20 (63-68)
http//textile.webhost.uoreden.roannels. (DOAJ)

Institute of Science, BHU Varanasi, India

Journal of Scientific Research, Volume 65, Issue 4, 2021

Dhammapada, John Rechards (1993): An Anthology of Buddhist

Verses (Translated from the Pali)

Djordjevic D., SmelcerovicM., Amin G.,Micic D.(2016)
“Coloring properties of wool fabric colored by new dyestuffs-
Azomethines”, Annels of University of Oreden, Romania, 20
(41-46), http//textile.webhost.uoreden.roannels. (DOAJ)

Erkan G., Yilmaz D. (2016) “Dyeing of wool yarns with Lauras
Nobilis Berries”, Annels of University of Oreden, Romania, 20
(53-58), http//textile.webhost.uoreden.roannels. (DOAJ)

Felin M. (2012) “New methods of applying microcapsules in the
spinning process”,Annels of the University of Oreden: Fascicles
of Textiles, XII (1), (98-102), ISSN- 2457-4880,
http//doaj.org/article.

Geetha Rao, (2012) “Woven to perfection” published in Deccan

Herald.

Kirsi Niinimaki (2018) “Sustainable Fashion in Circular
Economy”,Aalto Arts Books, Finland.

Komppa J.(2017) “Early carpets and tapestries on the eastern silk
road”, Asian highlands perspectives, 45: (159-171) ISSN- 1925-
6329 (Print) http//doaj.org/article/08874.

Kovac.S. (2016) “The Production and Distribution of Hand
Crafted products made of Wool”, Ethnoanthropoloski

Publication, 0353-1589/2334-8801, 6 (4) 859-
869,http://doaj.orj/article/ce164ddcc6d742.

MallikaD.S, Anshu S. (2020)” Woven Blessings of a Woolen
Blanket “Ghongadi” of India for “Holistic Social Design",

JTATM Special issue-ITMA
https://ojs.cnr.ncsu.edu/index.php/JTATM/article/download/161
21/7424

Moman. H. (2018) “Determination and Characteristics of the
Wool fiber of sheep breeds: An Economically sustainable
practical approach”, Fibers 6(3):55, 2079-6439,

http://doaj.org/article/03318afac4ed4cc.

Namrata Rana (2010) Times of India, on CSR and Sustainability
https://www.futurescape.in/crafts-and-sustainable-livelihoods-
in-india/Crafts & Sustainable Livelihoods in India.

Nayelli Gonzalez (2014) A Brief History of Sustainable Fashion
http://www.triplepundit.com/special/sustainable-fashion-
2014/brief-history-sustainable-fashion/

Niraj Borate (2017 )http://www.ghongadi.com

Orfinskaya O., (2014) Institue of Archeology, Russian Federation

2 (8), (70-91), ISSN- 2500-2856,
http//doaj.org/article/4dcboec5ed.

Lance Hosey (Economic Times) THE BLOG ET “A Brief History
Of ‘Sustainability’ 11/09/2016 03:13 pm

Tom Hoskin (2016) http://www.huffingtonpost.co.uk/tom-
hoskin/sustainable fashion_b_12750082.html

Vinutha Mallya (2017) Times of India, Mirror, On “Ghongadi”.

*k*k

185


http://www.ecowatch.com/7-reasons-you-
http://doaj.orj/article/ce164ddcc6d742
http://doaj.org/article/03318afac4e44cc
http://www.futurescape.in/crafts-and-sustainable-livelihoods-
http://www.triplepundit.com/special/sustainable-fashion-
http://www.ghongadi.com/
http://www.ghongadi.com/
http://www.huffingtonpost.co.uk/tom-

g\ >

— N

March - April 2020
ISSN: 0193-4120 Page No. 2188 - 2195

Engineering & Management

Data Preprocessing for Anomaly Detection

Ujwala Sav

P. G. Dept. of Computer Science, S.N.D.T. Women’s University, Mumbai, India. ujwalasav@gmail.com

Ganesh Magar

P. G. Dept. of Computer Science S.N.D.T. Women’s University, Mumbai, India.

Article Info

Volume 83

Page Number: 2188 - 2195
Publication Issue:

March - April 2020

Article History

gmmagar@gmail.com

Abstract

The security of data is challenging in the business sector due to its availability in
cyberspace. Our data is most valuable, and it is the asset of an organization. Insider threats
can be detected based on the anomalous behavior of inside users. There is a need to divide
the data into two parts normal data and abnormal data. Therefore, it is required to find out
the specific features based on which the researcher can train the dataset, perform analysis,
and conclude that this converted into potential cyberattacks. A cyberattack may leak or
damage the data, data theft, data sharing with the externals. These incidences may cause a
considerable loss, spoil the image, or creditability; it may close the organization forever.
This research paper proposed the data preprocessing process used for insider threat
detection, which based on user behavior. It includes a survey of existing data sources, data
quality, selection of the datasets for insider threats detection, data cleaning, feature
extraction, and check data relevancy for further implementation. Data preprocessing is
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useful for the research to get accuracy and consistency in the result during implementation.

Keywords — Anomalous behavior, Insider Threat, Cyber Security, Data preparation,
Machine learning, Data preprocessing

I. INTRODUCTION

Data selection is the most crucial pre-
processing step of the research. In this research,
due to the confidentiality and privacy rights of
employees, organizations are unable to provide
primary data for the research study. Therefore, it is
required to work on existing data, i.e., secondary
dataset. There are so many data sources are
available for review and use. Universities, research
centres, private organizations have made available
data for the research study. This data has free open
access. User can download the data from the
respective site and use to process research work. In
this research, the researcher has selected ten
different types of data sources and studied its data
relevancy for insider threat detection. Every kind
of dataset is unique with various types of
characteristics. Data preprocessing for insider
threat detection. Datasets review is necessary for
finalizing the dataset selection for actual algorithm
implementation. After data review, select the

Published by: The Mattingley Publishing Co., Inc.

appropriate  and relevant dataset for the
implementation of an algorithm in the research
domain. This dataset helps you to get the expected
outcome. This processed dataset outcome will
further process in machine learning and deep
learning algorithm.

Research paper content arranged in 5 sections.
Section 1 is an introduction, which presents a brief
description of research work and its need. A
literature review included in Section 2. Section 3
is of research methods and data processing.
Section 4 consists of system architecture for data
preprocessing, and section 5 provides an analysis
of results, and section 6 includes the conclusion
and future work.

Il. RELATED WORK

Data preprocessing is the beginning stage for
research. The research result is dependent on the
data used for processing. The raw data is
necessary to preprocess before actual
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implementation. This section presents a similar
study was done in insider threat detection and
dataset used. While the literature review, it is
observed that data is available in various types and
formats. Secure Shell (SSH) and Skype used for
encrypted traffic, which classified traffic. In this,
classifiers are tutored on data from one network
but tested on data from an entirely different
system. Here five learning algorithms - RIPPER,
SVM, AdaBoost, Naive Bayesian, and C4.5 - are
assessed applying flow-based features, where IP
addresses, source/destination ports, and payload
data are not used. Findings indicate the C4.5
created approach works well as compare to other
algorithms on the detection of both SSH and
Skype traffic on totally separate networks. [1],[2].

The researcher aims to find out anomalies in the
MAWI (Measurement and Analysis on the WIDE
Internet) archive implementing a different
procedure that merges separate and individual
detectors. It worked to evaluate the alarms created
by sensors, although it works at separate traffic
granularities. Anomaly detectors to increase over
time the condition and array of labels [3]. It is
necessary to advancing the state in detecting
threats, but it is not easy to obtain suitable data for
research. Therefore, the data generator is applied
to allow research development [4]. Some of the
researchers use synthetic data generation, and it
helps to control flexibility. It is also economical as
compared to other data collection methods. This
method is useful to set the data with the required
size, quality, and relative traits characteristics [5].
Not all data preprocessing techniques are valid for
any one data set; it proposes a fundamental
approach to determine the effectiveness of a data
preprocessing method. In the paper, MatPCA,
MatFLDA, SVM, NNC, K-means, AHC,
INMKMHKS, NNC, KNN, Fisher, and Pseudo
Inverse used to decide whether the structure is
changed or not [6]. There are two steps to know
about the dataset, and step one normalizes the
input and output data. The second step computed

Published by: The Mattingley Publishing Co., Inc.
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the difference between input/output values and
standardized data. These two values merge
employing a weighting act to approximate the
learning conflict in the given dataset. This
proposed algorithm wused to optimize the
performance of the system in real-world
applications [7].

There are data mining uses clean, excellent, and
reliable data. If data is wrong, then it will give you
a false result and misguide in public as well as
private scale. The sources and formats of the data
are different for different processes. Sometimes it
Is not complete. In this study, an overview of data
cleaning approaches, issues, comparison tools, and
data quality is provided [8]. Data cleaning is useful
for missing values, remove the wrong data, detect
anomalies, and remove data inconsistencies. It is
necessary to converts the data into an appropriate
format for processing. Data cleaning help in
reducing the loss of data and present the data in
standard form. One can use analysis of histograms,
analysis of clustering, and data segmentation [9].

Insider threats are responsible for Data leakage
in an organization. Data leakage can be detected
by identifying the transformation of a considerable
amount of data. The researcher presents this
challenge of data leakage in three steps. It tests the
sensitivity by using adaptive weighted graphs.
This method finds out the data leakage of data
transformation [10]. In the area of the Intrusion
Detection System, the research NSL-KDD dataset
is used for the adaptive ensemble learning model.
It works on the NSL-KDD dataset to verify the
model, and the MultiTree algorithm accuracy is
84.2% [11]. Existing novel methods utilized to
generate the features of the UNSWNB15 data set.
These datasets are available on websites, and
researchers are allowed to use data to find out the
solution and explore the new methods [13].

I1l. RESEARCH METHODOLOGY

This section consists of details of the
methodology used for data preprocessing. In the
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above section of the literature survey, various data
source references collected. Data is available on
respective websites, and they are freely available
for research purposes.

A. Data Preprocessing System

In the preprocessing, a literature survey is used
to find out available data sources. The researcher

March - April 2020
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has collected the data source references from
existing research. Data is obtained from various
sources in their raw format. Then data is extracted
and transformed in readable form csv format. This
data is reviewed to check the suitability for the
study. A suitable dataset is selected for further
processing.

System architecture for data preprocessing for Insider Threat Detection is as given below.

Search for Dara Data
Sources Collection

Data Extraction/ Data
Review Selection

Data Data

Cleaning Normalize

Feature

Extraction Data Label

Fig. 1. Data Preprocessing System

B. Data Preprocessing for Insider Threat

Detection

In the data preprocessing process, data is
prepared for the actual experiment, evaluation, or
implementation  of the algorithm.  This
preprocessing helps to achieve the objectives of
study, accuracy, and consistency in the result. In
this research paper, data has preprocessed for
Insider threat identification basis on the anomalous
behavior of the inside user.

C. Data Source, Data Collection, and Data

Review

There are many online data sources available on
the website. Relevant data is required for the

model. Research is based on primary and
secondary data. In this insider threat prediction
research, the secondary data collection method is
adopted. Because the necessary data for this
research is confidential. It is not possible to collect
the primary data as a privacy violation of the
employee (insider). During the literature review, it
observed that previous researchers had used the
sample data available on the research website.
This data is made possible by university and
research organizations, especially for research
purposes.

Websites of private and public sectors have
checked to find out the existing data. The data
collected only from the insider threat detection

processing of Insider threat identification, which is based on anomalous behavior domain. Data
TABLE 1. DATA SOURCES AND DATA REVIEW DETAILS
Data Source Data Name Data Format Tool Description Data Review
NetMate NIMS is | ARFF/ Weka NetMate organization is | Packets internally gathered
Network Ccsv hired to create flows and | at an exploration test-bed
Information Packets calculate feature values | network. Data suggest six
Management (ARFF-Attribute on the datasets [13]. SSH services like SFTP,
Security Rich File Format) X11, Remote, Local
tunneling, Shell login.

Published by: The Mattingley Publishing Co., Inc.
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NLANR NLANR TSH (Time | Weka The goal of NLANR is | It is network packets
National Sequenced Note to  give  technical, | captured for traffic
Laboratory for | Header) pad engineering, and traffic | analysis. NLANR is with a
Applied PCAP support of NSF [14]. high performance and
Network Convertible services connections site.
Research HPNSP

Data Source Data Name Data Tool Description Data Review

Format

uUCl kaptail.dat HTML notepad The repository of the | The dataset is in a matrix
It is a social network is available | format of 39x14 with row
network with UCI It | labels.
repository scientifically helps

network study [16].

MAWI MAWI PCAP Wire The MAWI acting | MAWI [15] calculates
(Measurement shark company has held out | whether the network acts as
and  Analysis the measurement of | per the designed model and
on the WIDE network traffic analysis, | realizes anomalous
Internet) WIDE Project [15]. behavior.

Canadian NSL-KDD ARFF Notepad NSL-KDD gives | In all 42 fields in the

Institute for TIXT solution to the problems | dataset, including character

Cyber of KDD99 dataset [17]. | type dataset like label,

Security protocol, and flag fields are

character types. In the
algorithm, we need a
numeric data type.

NETRESEC | Smia2011 PCAP Wire Netresec is working for | It maintains a

shark network security. comprehensive  list  of
Its’ main specialization | publicly available PCAP
in network forensics and | files.
analysis of users
network data. [18].

Numenta Anomaly CSv Notepad Numenta organization is | Numenta has timestamped,

Detection developing theory, | ordered, and single-valued
software, and | matrices data. Data files
applications based on | consist of notified
neocortex principles. anomalies.
Numenta is focused on
machine intelligence
[19].
UNSW- UNSWNB15 | CSV, PCAP, | Notepad The UNSW-NB15 | The traffic analysis clarifies
NB15 BRO, Argus, and source files can be |the aggregate activities
the reports filed downloaded from the | when the time of recreation
website [21]. while producing the
UNSW-NB15 information
set.
MAWILab | Anomaly XML Notepad This is consists of four | MAWILab annotates traffic
vl.l classification Ccsv IE separate detectors, | anomalies in the MAWI
python which are based on | archive with four different
distinct background: | labels: anomalous,
They are  Gamma | suspicious, notice, and
distribution,  Kullback | benign.
Leibler, PCA, and the
Hough transform [22].
2191
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Carnegie CERT data Tar.bz files to be | Em-Editor
Mellon converted in,csv | Notepad,
University Wordpad

Carnegie Mellon
University has a CERT
Division. This division
has collaborated with

There is large dataset
generated which is used for
the various research study.
rl.1 to r6.2 versions are

ExactData, LLC, | available.
produced synthetic data
for insider threat
detection study [23].

The above data sources have been studied,
reviewed, and compared the dataset for anomalous
behavior identification of insider threat detection
based on the user’s irregular detection. CERT data
selected for insider threat detection.

In this data preprocessing process, the author has
focused on the anomalous behavior of the users
who are in an organization and not on the outside
users. Therefore malware or network data,
payload not considered. Multiple connections
derived features are used to compare normal and
abnormal traffic, and characteristics are considered
from packet headers. This feature helps to know
about unusual traffic, which includes packet size,
average flow duration, and algorithms like LOF,
KNN, Clustering, SVM, mining are used.

IV. RESULTS AND ANALYSIS

In section 3, data sources, data collection, data
Extraction-Transformation, and data selection
covered in table 1. Data cleaning, data
normalization, feature extraction, and data
labeling, along with the required tools, techniques
are evaluated for the selected dataset.

A. Data Selection

The data sources and features analyses and
CERT dataset selected for the machine and deep
learning algorithms implementation in the future
study. These are supervised and unsupervised
learning algorithms. The proper result required to
extract the right features and to label the data. As
per the data preprocessing system architecture, to
ensure that algorithms were tuned to find
anomalous data and not just artificial data, benign

Published by: The Mattingley Publishing Co., Inc.

events were injected as part of user histories as
well.

This dataset is available on this site[25]. The
critical data is generating by the Software
Engineering Institute of Carnegie Mellon
University in partnership with Exact data LLC.
Privacy violation is the main issue while working
on insider threat detection. Therefore, a synthetic
test dataset that provides a dataset of a malicious
user. Insider Threat Test Dataset selected for the
Modelling of Insider Threat Detection for
cybersecurity.

Insider Threat Test dataset consists of employee
data. There is logon, device, LDAP, HTTP, emalil,
psychometric data.

B. Data Cleaning, Data Normalized, Feature
Extraction

Insider Threat data is the data that is required to
make ready for the process. The insider threat test
data presented in Table 2.

Insider Threat dataset checked and cleaned by
removing corrupt, redundant, and inconsistent data
from each dataset. In logon.csv, the domain name
column is dropped. LDAP username field is
dropped as if it is not used at the time of
processing. ‘Id” field can apply for the
identification of the user. As data is enormous, the
researcher has re-moved the unwanted, incomplete
records from the dataset. Data normalized by
managing missing values using statistical
calculations. In this research, sklearn used to label
and handle string data like logon/logoff to integers
value for processing.
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Table 2 describes the file used to extract the features from the collected data and data preprocessing process.

TABLE 2. DATASET AND DATA FEATURES

Dataset Description Features
Logon 1000 Users logon & logoff records. 13 IT | id, activity, date, user, pc
admin with global access. (Logon and Logoff)
Device Thumb drive usage by assigned users id, activity, date, user, pc,
(connect and disconnect)
LDAP Monthly list of Active Users with details employee_name, user_id,
email, domain, role
HTTP List of domain names to identify malicious | id, date, user, pc, url
websites.
Email Users to and from list id, date, to, from
Psychometric Psychometric list employee_name, user_id, O,
C,E,AN

C. Data Preprocessing result for logon
dataset

Preprocessed data of the logon dataset is
consists of the following results. no.of users: 1000,
no.of device: 407908, no.of pc: 947, psychometric
records size (1000, 7), Check for missing values in
each dataset is null, Separated logon and logoff
activities and counted no. of activity per user and

pC.

D. Graph  Analysis:
between users and pcs

Inter-relationship

The undirected bipartite graph is constructed
using ‘users' and 'pc’ as nodes, where edges
representing the relationship between the users and
pc(s) and edge weights representing the total
number of Logoff events.

Fig. 2. Undirected bipartite graph

Published by: The Mattingley Publishing Co., Inc.

This graph shows the relation and behavior of
the user, and it will be helpful to detect insider
threats in future research.

V. CONCLUSION

This research paper proposed the data
preprocessing for insider threat detection based on
the anomalous behavior of the user. It is essential
to check the relevancy of data which is used for
our experiment and goal of study. Relevant data
will go under the preprocessing. The data
transformation step is essential if data is not in the
required format. Data cleaning is useful for
removing data noise, duplicate data and not
relevant data from the dataset. There is a need for
data normalization to fill the missing values in the
dataset by using techniques like removing the
record, calculate missing values using statistical
techniques like mean, mode, and median. As data
is enormous, we use sampling methods for the
selection of data from the dataset. Features
extracted for the specification of the algorithm. For
Data labeling, sklearn used for supervised learning
algorithms. The undirected bipartite graph is
constructed using 'users' and 'pc' as nodes, where
edges representing the relationship between the
users and pc(s) and edge weights representing the
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total number of Logoff events similarly another
dataset is processed for anomaly detection. As
research is focused on insider threat detection
based on the behavior of insider, therefore,
network payload is not used.

In future research, preprocessed data will use to
detect insider threats by identifying anomalous
behavior. Malicious significance will identify and
prevent the data cyberattack caused by insiders.
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IMPACT OF LOCK-DOWN AND COVID- 19 ON FINANCIAL
AND EMOTIONAL HEALTH OF INDIAN WOMEN

Prof. (Dr.) Meera Shanker?, Dr. Anita Chaware?

Abstract- This is perhaps first time in history that such a large population has been enforced to remain locked inside their
homes. As the corona virus pandemic spreads its vicious tentacles across the globe, its horrifying impact on everyone lives is
becoming clearer day by day. lots of radical changes are coming in every walk of life. The present paper argued how the
uncertainty of future and forced seclusion is affecting the financial and emotional health of a large number of people,
particularly women of India. All together 749 women have participated in this study. It was revealed that women were
apprehensive over losing jobs, uncertainty about managing their expenditure without financial support, prospect of financial
ruin, fear of infection and losing loved ones. Resultant, they are anxious, depressed, fearful, showing symptoms of insomnia.
What is compounding the anguishes is the miserable open-endedness of the pandemic

Keywords — COVID -19, lockdown, Financial health, Emotional issues, Indian Women

|. INTRODUCTION

The health, protection, and well-being of all individuals and to the communities that be impacted by public health
emergencies (economic loss, job losses, closures, insufficient resources for medical reaction and poor distribution of
needs)[1]. COVID-19 pandemic is overflowing across the globe, become a global challenge and has created
worldwide emergencies. It has created not only health but social, economic and political crises in the world. It is
completely known by now that Coronavirus disease is caused due to severe acute respiratory syndrome coronavirus
2 ( SARS-Cov-2), declared to be a Public Health Emergency of International Concern on 30th January 2020.
Approximately over 5,105,902 coronavirus cases are registered and causing 330003 deaths
(worldometers.info/coronavirus, 21st May , 2020)[2]. Those who recovered there is possibility of relapse or
reinfection to them. Considering having a population of approximately 1.3 billion, only about few lakhs corona
cases are registered and approximately over thousand corona death are registered, could be considered a success.
Yet, seeing the issues of having large population, enforcing various restriction i.e. social distancing, home
quarantines, travel restriction, ban on large gathering creating difficulties, this may take dangerous situation. People
are scared particularly women, who are backbone of family.

Unemployment rate has increased more than 27% in India (FICCI survey) [3]. Around 14 million have lost
employment. More than 45 % household across the nation have reported an income drop as compared to the
previous year. It is suspected that f lockdown is extended, India may see more death than from the pandemic.
Women who are living in metropolitan cities are mostly working and taking care of their household responsibilities
as well. COVID19 has put them in difficult situation. Hence keeping these issues in mind, objective of the present
study was designed.

The rest of the paper is organized as follows. Research methodology of the proposed work is explained in section I1.
Data analysis and its discussion is presented in section I11. Concluding remarks are given in section I1V.

TProfessor in OB & HRM, Dept. of Edu. Management , JDBIMS, SNDT Women's University , Juhu Campus , Mumbai-49.
2Associate Professor and Head , P G Dept. of Computer Science , SNDT Women s University , Juhu Campus , Mumbai 49
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Il. RESEARCH METHODOLOGY

2.1 Obijective: —

To understand immediate financial and emotional concerned of Indian women due to COVID -19 and lock down as
perceived by them.

2.2. Sample—

All together seven hundred and forty nine Indian working women , have voluntarily participated and responded the
questionnaire for the present study. The participants were in the age group of 25 to 57 yrs. Out of 749, 41% have
completed their Masters, 22% had graduated, 36% had profession degree , 1% have completed their Intermediate.
They were working in various sectors like IT, Educationist, and other different sectors, but due to lockdown
currently there were at home.

2.3. Method:

A questionnaire was prepared related to understanding of COVID-19 and its impact due to lock down. Knowledge
about this disease, kind of precaution people are taking, how much coronavirus has forced them to think about it, are
they scared, what do they do to avoid getting coronavirus, what are the problems they are facing due to lockdown.
Being at home what financial problems they are facing, reasons of getting worry during lockdown, concern about
their health and family members. Their worry related their economical concern and its effect on their physical,
mental and emotional state.

2.4. Data Collection:

A questionnaire was prepared related to different issues, problems women were facing due to COVID-19 and
lockdown. Women who were working in different sectors were approached through emails and WhatsApp and
requested to fill the questionnaire in form of google form. Women were also requested to share questionnaire link to
others. Seven hundred and forty-nine responses were available to the researcher. Respondents opinions were
analysed using frequency distribution and percentage analysis, charts were prepared accordingly

I11. DATA ANALYSIS AND DISSCUSSION

3.1. Data analysis
Available data were analyzed using frequency distribution and the same was presented using different charts.
Following are the data analysis and results. Despite of massive advertisement by Indian Government, when it was
asked to the respondents ‘when did they get to know about COVID -19°, In response to a question ‘merely 2% of total
respondents were aware of corona virus before December- 2019,however 14.2% women got to know about this
deadly virus in December 2019. 28% became aware of Corona Virus in Jan 2020. Awareness increases about 27 %
got to know about this virus in month of Feb-2020 . 28% respondents got to know about this virus in month of March
2020. Figure 1 shows the count of responses about the time of awareness about corona virus[4].

Figure 1: 1 heard about Covid -19

28.84
31st Jan 2020

Firstcase inindia

15th Mar 2020- 100
confirmed cases in India

1.87 ™~
Before Dec-19 Jan-20 Feb-20 Mar-20
December
2019

Figurel: Graphical representation of the % of responses got for the question “I heard about Covid -19”

Early protection, early identification, early diagnosis, and early isolation are crucial to combat with COVID-19
outbreaks. Collaborative efforts to counter the current coronavirus must be conducted that should focus on both
ongoing strict lockdown and on the observation of positive found cases[5]. With this in mind whether in India
women’s have started taking care of themselves was the next questions whose results are graphically represented in
Figure 2 shows that 8.5% were started taking care once lock down was announced. 23.1% were taking extra care of
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cleanliness, 19.9% started taking required precaution once they saw advertisement about disease, 47.3% started taking
precaution once they heard first case of Corona Virus in India, surprisingly 1.2% were not bothered to take any
precaution to combat COVID-19.

¢—After Lock down was Figure 2: Started Taking care once -
announced
—0=—2already | take extra care of
cleanliness
=¢=—once | saw in advertisement

—#—| am not bothered at all

—¢— heard first case of Corona
Virus in India

47.30%

Figure2: Graphical representation of the % of responses for started taking care once-

Maintain a social distancing and Alcohol sanitization are the two ways to prevent the disease from spreading the
virus. So the masses need to be made aware about these two remedies as infected people are the main source of
infection for COVID -19. The incubation time for the virus is roughly 2-14 days. It is possible that they are
asymptomatic, which plays a critical role in the transmission of this virus through respiratory droplets and contact are
the main transmission routes[6]. As reported most of the respondents were aware about the pandemic due to COVID-
19, about 67% people agreeing to this. 25% people agreed that it spread through the droplets of the people who
suffers from corona virus disease. Unfortunately, few people were not bothered (Figure 3) thinking that they are
young enough not to be infected with this deadly disease.

Figure 3: Awareness about Covid -19

disease
m All of the above

m isspread through the droplets of the people who
suffers from corona virus disease
as young need not to be infected with this
deadly disease.

8%

25%

Figure 3: Graphical representation of % of responses got in response of Awareness about Covid-19 disease

As per government of India and WHO guidelines, everyone must wash their hands on regular interval, maintain
minimum distance of at least one meter from the people who are coughing and sneezing, not to touch face, stay home
if not well, to avoid getting infected with corona virus [7]. As per the Indian Government and WHO advisory, people
are expected to take some preventive measures. Most people were aware and trying to prevent themselves by washing
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their hands , taking care of personal hygiene , not going out under any circumstance . Respondents are taking care of
their family members (19%) making sure that they must wash their hands at regular interval. Unfortunately, there are
people (.03%) who are not following any preventive measures guidelines. The same is depicted in Figure4 above.

m All of them

Hm | make sure that
everyone in the famil
must wash their hand

regularly.
w1 wash my hands on

regular basis

m Not to go out under
circumstances

m None of them
Figure 4: To Avoid corona

Virus | Do

Figure 4: Graphical representation of the % of responses got for the question “To Avoid Corona Virus | Do ”

Humans are social animal and like to stay with the society . the current lockdown has lead them to anger, frustration,
isolation and depression, because of the such restrictions on their free movement.In this frightening stretch of a
worldwide epidemic, when entire country is shutting down, the insecurity neighboring coronavirus is hardest thing to
handle. Covid-19 has scared everyone. People are living in great uncertainty and worried about their live. Country is
shut down. The insecurity surrounding coronavirus is really difficult to handle. People living in scary situation were
spending sleepless night ( 6.3%), restless ( 19.80%) , depressed ( 23%) and always anxious ( 23.2%). Regrettably,
27.8% people are not bothered, not even thinking about this virus as shown in Figure 5.
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Figure 5 : Scare of Corona
virus
| spend sleepless night 6.30%
| feel restless 19.80%
| feel depressed 23%
| am always anxious 23.20%

don't think at all 27.80%

Figure 5: Graphical representation of the % of responses got for the question “Scare of Coron Virus”

Worldwide citizens are locked, quarantined and isolated during Covid-19. Families are more at home, which have
revealed and compounded the double pressure on women. The pressure of handling the household work and their
jobs i.e. the “work from home concept” together is putting more pressure on women which directly is affecting their
health[8]..Being part of developing country with population of 1.3 billion India is facing tremendous problems to curb
the impact of Covid -19. In response to their problems people are facing during lock down. Most of them (43%) are
worried about the wellbeing of their family members. Another massive problem is reported was living in small house,
where maintaining a social distancing is big challenge (25.20%). People are facing problems due to lock down
because they are not allowed to go out and not able to do their work (19.60%). It was also seen that working women
are not liking doing their house hold job (9.10%), which they are forced to do due to unavailability of helping hand as
depicted in Figure 6.

Figure 6: Due to lock-down,
problem | face

.60%

9.10%

Being with family with a small house [|am not allowed not enjoying doing
I’'m forced to think  how we can to go for my work my house hold job

about their maintained social , which I have to
wellbeing all the distancing do now.
time

Figure 6: Graphical representation of the % of responses got for the question “Problems people are facing during lock down”
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While the 'home' has taken a special place in the coronavirus strategy, the purpose and significance of the 'home' is
different for many women’s world wide. There are multiple reasons, due to which women are worried and concerned
during lock down period. During the mandatory isolation, home provided some with a sense of security and comfort,
while for others it’s becoming a place of extreme abuse, sexism and different forms of worries. [9]. There are multiple
reasons, due to which women are worried and concerned during lock down period. Psychologically speaking, they are
anxious about their financial security. They ( 53.3%) are continuously getting worried about their and their spouse
monthly salary and expenditure . 12.6% were worried and concerned about payment of house helpers. others (12%)
were worried related to regular medical expenses of their family members. Women ( 25.1%) were uncertain about
their job security and continuously reminding themselves what if they are served pink slip. Figure 7

Figure 7: 1 am worried
—— | arm worried
50.3
M 19.4
S
Anxious Worried W orried All of the W orried
about their about the medical above?. about thevy
and their payment of expenditure and their
husbands their maid / of their husband
salary and servents family getting
monthhy member served with
expenditure pink slip

Figure 7: Graphical representation of the % of responses got for the question “I am worried”

Being developing nation, finances of India are not as strong as developed countries. Here people are more concern
and worries about their financial security. In response to their financial crises 42.10% women responded that there
will be great financial crises if lock down continue in coming months . 27.7% will barely be in position to manage
their expenditure in coming month . However, about twenty percent ( 20.60%) women were able to management their
coming month expenditure . Only 9.5% women do not have any financial issue, and they were in position to take care
of themselves and family members’ financial need very well as depicted in Figure 8.
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Hardly, | will be able to
manage my expenditure
in coming month

42.10%

Their will be great
financial crises in
coming month due to
lock-down .

7.90%

I can
manage my
expenditure

20.60%

somehow | can comfortably
manage my
expenditure in 9.50%

coming month

1 2 3 a

Figure 8 : Problem of managing expenditure

Figure 8: Graphical representation of the % of responses got for the question “Problems of managing expenditure”

Global momentum is emerging in the spread of the latest coronavirus in 2019 (2019-nCov), but today its disease
epidemiology remains uncertain. There is little confirmation as to the cause of the epidemic, and there are currently
no Covid-19 vaccines available, hence the most effective prophylactic steps are the isolation of the infected source,
social distancing, wearing mask, and sanitization. Therefore, it is crucial to raise self-protection awareness for every
family member, including older children and the elderly ones. The homemakers or the Women are continuously
thinking (36%) and concerned about ‘what if* their family members get infected due to Coved -19. Eleven percent
women (11 %) are often concerned about this disease and getting infected. Twenty-six percent (26%) women were
concerned for some time. However, 27 percent were not bothered at all and never think about anyone in their family
could get infected due to corona virus as shown Figure 9.

Figure 9: What if my
family members get
Corona Virus

M Never m Not bothered at all
Always m Sometime
m Often
11% 1 7%

Figure 9: Graphical representation of the % of responses got for the question “what if my family members get Corona Virus”
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COVID-19 is a global pandemic and a significant danger to human health, halting economic development, but it
often is seen in the form of a "blessing under disguise.” The lockdown period due to this pandemic could be the
much needed wake-up call to the necessity of long-term changes to India’s economic and social system. There is
positive environmental effect may be temporary[10], but policymakers and individuals should learn how to reduce
emissions in the long term from this lockdown. The preparation for problems like this is chronically underfunded
(at just 1-28% of GDP) health system. When asked to respondents 76.6% responded yes, they agree to this and
23.4% said No, they don’t agree to it. The same is depicted in the graphical representation in figure. 10

Figure 10: Do you think that
this a wake-up call

Figure 10: Graphical representation of the % of responses got for the question “lockdown is the wake up call for every one”

3.2 Discussion: As per findings anxiety, stress, worries and tensions are increasing among Indian women due to
COVID-19 and lock down . Unexpected pandemic has brought many troubles in each and every household in India.
Information and news about COVID -19 was circulating in India, many people (almost 28.9 %) were reported to
know after lock down was announced. It was matter of great concern. It was an alarming issue. Though everyone is
taking required precaution, yet if 1.2% people are bothered. This could be dangerous situation for a populated
country like India. This pandemic has started affecting Indian women psychologically and emotionally. Most of
them are depressed, anxious, restless, started showing the symptom of insomnia, which could cause their physical
health. Their mental and physical conditions may aggravate due course of time, once this pandemic reaches to its
peak and lock down increases. In metropolitan cities usually people are living in small houses, where maintaining
the social distancing is becoming difficult, which will help spreading COVID-19 easily . That is matter of concerned
to Indian women they are worried about wellbeing of their loved once. Financial crises and uncertainty, have started
knocking the doors of the working and salaried persons. Majority of women are anxious about managing their day to
day expenditure, medical and emergency expenses of elderly people, not able to clear helping hands’ dues ,
apprehensive about not receiving salary on time or served pink slip. This is going to be frightening situation for
everyone. It is an alarming situation, where women are unable to manage their expenses in coming months, only
very few people will be in position to live comfortably in their house due to lock down. They are living under
continuous fear of ‘what will happen if family members get infected with this deadly virus’, this could be major
cause of their mental disturbance and distressed feeling. It is not clear to anyone, when there will be a vaccine and
certified line of treatment. The job scenario is radically altered in non-government sectors. Further, the workers
employed in informal and unorganized sectors are worst affected. The loss of business opportunity forcing
organizations to cut cost and reduce employees. These are affecting the mental health of a large number of women
in India. There is a strong need to handle financial and social concerns of middle class women who may suffer
mentally due to intense pressure of family demand, will gradually lead to severe consequences . As reported by
respondents, COVID -19 is a sort of wakeup call for all of us . Massive awareness is required to be reached to
everyone because there are still some people who need to be made aware about the seriousness of this pandemic, to
maintain cleanliness, isolation, which are the mantras of Corona free India and planet . Govt. must be prepared with
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more hospitals and related facilities such as stocks of masks, body gears , sanitizers. It is essential to take care of
peoples’ financial needs. Everyone must get food during lockdown because it's not just corona but even hunger
which is a huge problem in India .

(AVA

CONCLUSION

In India, worst impact of COVID-19 is yet to be seen, unfortunately it has started reflecting in full swing, also
people have started realizing its impact on their lives. As expected they have started reporting symptoms of
depression, anxiety, insomnia, restlessness. They are extremely worried about their financial status in coming
months, which will make situation worst as days passed by. Government of India is doing excellent job and trying
its best to curb the impact of COVID - 19, yet concerns of the working middle class people must be addressed
urgently. This study is expressing the true concern of the respondents as well as entire nation.
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Dear Readers! ,@ )

Yet another special issue emanates from the portals of
St. Xavier’s College of Education, Palayamkottai, Tamilnadu
in order to celebrate the feast day of St. Francis Xavier SJ, the
patron of our College. Francis Xavier, a Jesuit missionary from
Spain reached at Goa, India in 1542 where he drove home the
importance of Collegiate Education including literature,
Philosophy and Theology through a seminary which catered
to mainly seminarians and later to all from other sections.
Known for his zeal, passion, sincerity and selflessness in his
service to least in the society, he established himself among the
Indians as the best teacher in communicating the ‘Good News’.
In fact he was considered to be an icon of an innovation and
child-centred thoughts as he followed a unique way of attracting
the children and elders for his sharing of his ‘good news’.
Reading the situation, he was able to transcend his academic
superiority and became incarnated in the lives of the ordinary
people of India.

In the context of today’s educational scenario, one of
the major impediments for a quality education is identified as
the unwillingness of the teacher to reach the level of the students;
this is because of the lack of in-depth reading of the profile of
the students. Sometimes, even after knowing the background,
teacher shirks his or her responsibility to modify the
pedagogical strategy so that the students are motivated and
attracted to learning. Leave alone the use of technology in the
classroom transaction, the element of constantly accompanying
the students in his or her academic search through the right
pedagogy, appropriate reinforcement and comprehensive
evaluation does not occur on the part of the teacher; this hinders
the classroom climate and consequently the eagerness and
attitude of the learners.

What do have to do? A constant refreshment of the
teaching fraternity in the techniques and pedagogy which
would suit the needs and expectations of the learners becomes
essential and indispensable. A low percentage of teachers seems
to be exercising enthusiasm in updating themselves with modern
trends whereas the maximum depend upon and wait for the
initiatives of the Government education authorities to impose
upon or organise the in-service programmes. A wonderful
scheme titled as ‘Samakra Shikshan’ by Central Government is
gaining momentum and able to collect the teachers across the
table for a critical and evaluative thinking that leads to
innovation and creative communication of content among the
learners. Apart from the efforts of the Government, the teaching
community has to be continually enthused for personal efforts
of reading and reflecting on recent developments in their
subjects which will enhance the teacher personality. With the
advent of ICT, the student community has become well-informed
and therefore teaching community too must be well-prepared
in meeting the challenges from the classroom.

Dear Readers, we have good number of research
papers and articles in this special issue; enjoy the reading and
enhance your professional efficiency. | am sure, we will be able
to mould a wonderful and fruitful younger generation with all
our comprehensive efforts. Kindly send us your feedback and
we will be grateful to you.

Thanking you in anticipation
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ASTUDY OF WEB 2.0 TOOLS FOR LEARNERS
AT THE HIGHER EDUCATION

Introduction not be seen as passive consumers of information, rather,

With the invention of the Internet, a wealth of datais they are active co-producers of content (McGloughlin &
always available to the digital indigenous youth. The Lee, 2010).
advancements in technology, telecommunications, and Background of the study
entertainment have made the internet immensely powerful.
This development further generated the need for fresh tools
to manipulate digital formats and tools to navigate through
the internet (Madden and Fox 2006). Web 2.0 techniques
are one such tool. Web 2.0, also referred to as read-write
Web 2.0, enables information to be interpreted and allows
contribution into knowledge development. Web 2.0 reflects
the second level of Internet use. The first level, Web 1.0,
also called read-only web 1.0 tools focused on knowledge
presentation. The next step, Web 2.0, allows for both
reading and writing in knowledge building. Since knowledge

of programming or HTML or complicated publishing o (jsage of the web 2.0 tools by the students of SNDT

soft\_/vare Is no longer neede(_j, anyone can read and write University, Mumbai during the period between March 2018
the information on these Sites. This needs an Internet till June 2019

browser and a little bit of technical expertise to work with
the Web 2.0 tools (Rosen & Nelson 2008). However, there S'gnificance of the study

are still questions on how Web 2.0 can be effectively used This study is important to understand the behavior of
to support the learning process. Learning or seeking students about the usage of web 2.0 tools in their leisure
information about a problem at work, school, or to just timeandtheir learning. The studywilloringawareness among
satisfy a curiosity can take advantage of digital and students about the importance of web 2.0tools in learning
networked technologies. To do so, one uses web 2.0 tools
to search for the required information and to exchange their
knowledge with the world. Thus, today's learners should

SNDT Women's University is India's oldest and
leading University, with the impressive implementation of
the use of ICT for 24x7 hours access to the Internet
throughout the year. Universities aim at their learners to
develop skills required in the 21st century using these
facilities to improve student interest and motivation and
accelerate the learning process. These tools provide students
with professional content, resources to help them improve
their learning in a customized way at their own pace. This
study, partial work of the project funded under SUUTI by
the University, focused to find the Familiarity, Awareness,

Dr. Anita Chaware
Associate Professor, PG Department of Computer
Science, SNDT Women'’s Univercity, Mumbai - 49.
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processes. This study is also significant for the University, about students such as age, education

to motivate the faculties and students in large to use web
2.0tools intheir learning process, to inculcate the habit of
self-learning.

Objectives

1. Tofind the level of awareness and usage of Web 2.0
tool in their learning among the students at the

University.

2. Tofindthetypes of Web 2.0 tools used by the students
inthe University.
3. Tofindthe reasons for using the web 2.0 tools in their

dailyactivities.
A study at EDUCAUSE Center for Applied
Research shows that undergraduate students of information

technology use social media with a steady increase from
2007 to 2010. It also found the difference between the use

. . UGC CARE
level and information about
students' computers and frequency

of Internet usage, student’s levels of awareness about the
Internet tools, and their frequencies of usage.

Analysis of data,

The study was targeted at 700 students who were
served with questionnaires. Out of 700 targeted
respondents, 507 filled-in and returned the questionnaires
which made a response rate of “72%. The study done by
Mugenda and Mugenda( 2003) indicated that a response
rate of 40% to 80% of the total sample size can be
generalized to represent the opinion of the entire population.
This high response rate can be attributed to the fact that the
researcher administered the questionnaires personally along
with one field worker and so was available to clarify queries
as well as prompt respondents to fill the questions. This

of social media among older and younger students is - study mentioned 12 different Web 2.0 tools including self-
disappearing (Smith & Caruso, 2010). Thus, thisimplies engagingtools like PodCase, Forum, Tagging, TED, Wikis,
that there can be differences in the Awareness of web 2.0 Blogs (Zimmerman, B. J. 2000), Web-Polls for online

tools among the UG/PG students of the University, hence polling, social networking tool like Facebook, Twitter an

the hypothesis. (amicro-blogging platform (Rankin, 2009), mediasharing
Hypotheses tools such as Flicker and YouTube and RSS- a web-feed
1. There is no significant difference between tool, Google drive- atool to files store, synchronize files

and share files (Dabbagh & Reo, 2011). Frequency
Distribution and Independent samples t-test was used to
analyze and to interpret the collected data.

undergraduate and post graduate students in the
awareness of web 2.0 tools.

There is no significant difference between

undergraduate and post graduate students in the usage Findings and Interpretations

of web 2.0 tools. Table 1

Methodology Profile of respondents
The study was |arge|y quantitative with structured Age groups | 25-30yrs | 31-36yrs | 37-42yrs | 43-48yrs | less than 25

. . . . i . Respondents |59(11.60%)| 7 (1.38%) | 3(0.59%) | 2(0.39%) | 436(85.99%)

questionnaires. The questionnaire was validated bythe five
: Do You usg
(5) experts from the education and psyChOI()gy departments Level of PG- 247 | UG -260 |the Internet] NO Yes
of the university before full-scale data collection could | education | (48.72%) | (51.28%) [ for | 5(0.99%) | 502(99.01%)
. . . L i
commence. Pre-test or pilot test of the questionnaire was |——— kel
g amiliar wi
done on Non-IT students to check the understandability of | ermweb 2.0 87(1’;‘200/) 428/(983 5
. . 0, .

the questions. Randomlyselected 50 respondents from each tools

University department / Conducted College were expected The above table 1 shows that out of the 507
to participate in the study. The study was analyzed using respondents, 59(11.6%) are in the age group of 25-30
SPSS 16.0. years, 7(1.38%) are in the age group of 31-36 years,

The questionnaire used in this study consisted of 3(0,59%)are inthe age group of 37-42 years, 2(0.39%)are
closed-ended items. They included personal information In the age group of 43-48 years, and 436(85.93%) are in

the age group of fewer than 25 years, which indicates the
| Research and Reflections on Education ISSN 0974 - 648 X Vol. 18 No. 04A Dec 2020 | 50 |




enthusiasm of young students inclined towards these tools.

The profile shows that 502(99.01%) students are using
internet for their studies and only 5(0.99%) are not using
the internet for their studies. Further the profile shows that

Table 3

UGC CARE
APPROVED
deviation, ranks, and the degree of

Mean scores, standard
use of Web 2.0 tools by the

among the 502(99.01%) respondents using the internet for respondents
their studies, it is found that 420(82.8%) students are o o0 AVvarencss Usage
- . W 0Ot
familiar with the term Web 2.0toolsand 87(17.2%) students | "~ [Mean] SD] Ran]_Level | Mean | SD [Rank] Level
are not familiar with these tools. Wikis 308) 14) 4 JHigh | 303 J135] 4 |High
| d q K Blogs 2.02] 1.2] 5 [High 2.09 |1.17] 5 [Medium
Tools used and Ran Podcast 003[ 03] 12 Jtow | 0.0t J024] 12 [Low
ObjECtlvel Tagging 1.82] 1.2] 7 |Medium| 1.8 [1.21] 7 |[Low
The first objective of this study was to find all tools |RSS 1.29] 0.7f 11 Jlow | 127 J069) 11 Low
. . . . . .. Social .
the university students used in their daily activities. Bookmarking| 156 11| 8 [Medium| 154 |1.08] 8 |Low
Table 2 Forum 3.09] 1.6] 3 |High 3.09 [155] 3 |High
Type of tools used by the respondents along with ~ [WebPolls | 147} 0.9] 9 flow | 147 J0.92] 10 Jlow
Facebook 4241 15] 1 |High 3.24 |1.46] 2 [High
the countand rank of count Twitter 197] 1.3 6 |Medium] 1.82 |1.27] 9 |Low
V\{%?les'o Used| Rank W;E;,i-o used| Rank V{g@,ﬁ-(’ Used | Rank | [Flickr 1.38] 0.9 10 [Low 137 |084] 8 |Low
wikis Taoil 31 Forom 1351 2 =SS o7 T 11| |YouTube 4.14] 1.2] 2 |High 4.14 [1.16] 1 [High
Social . ..
Blogs | 271| 5 |webPoiis|] 131 ] 8 |Bookmarki] 133 | 7 Table 3 shows that the mean scores for individual
ng . .
Podoast | 8 | 12 | Facebook| 2101 2 | Fiickr | 106 | o | toolsin case of awareness ranged from 0.03to 4.24 and in
Tagging | 97 ) 10 ) Twier [ 234) 6 | vouwne] 483 ) 1 | case of usage from 0.01 to 4.14. The most popular Web

The table 2 shows that among the web 2.0 tools used
by the students YouTube ranks first, Facebook 2nd, Wikis
3rd, forum 4th, Blogs 5th, whereas Twitter, Social
Bookmarking, Web Poll are in the middle positions i.e 6th
7th and 8th rank, Flicker and Tagging, RSS, Podcast are
in the last 4 ranks in order. Baro et al. (2013) identified in
their findings that Flickr, RSS feeds, podcasts, and social
bookmarking have been amongst the least commonly used,
same results we could find in our research. Podcasts (rank
12), RSS(rank 11), Tagging(rank 10), Flicker(rank 9), web-
polls(rank 8) were least used, whereas these tools are
particularly important for educational purposes.

Objective 2

The second objective was to find the Current level
of awareness and usage of the Web 2.0 tool in the
learningactivity

To study this objective, the respondents were also
asked in the survey questionnaire to indicate the level of
awareness and the level of usage of Web 2.0 tools in
learning. The question was designed with 2 Likert-type items
one for awareness of the above-mentioned web 2.0 tools
and the other for Usage of the same in learning. Respondents
were asked to rate their level of awareness and level of
usage of web 2.0 tools in learning.

2.0 tools used by the students are Youtube (4.14), followed
by Facebook with amean of 3.24, Google Drive third 3.09,
Wikis 3.08 on 4th and Blogs 2.02 on the fifth rank.

Web 2.0 technologies, however, are typically
introduced in higher education based on the premise that
the digital indigenous students use these technologies such
as Twitter, Facebook, Google Drive, Wiki, and social
network sites, in their daily lives for socializing (Hicks and
Graber 2010). However, Garoufallou and
Charitopoulou(2011), in their study on the awareness of
Web 2.0 tools by Greek students, found that although the
knowledge of the tools was there the usage was limited.
This statement is found correct in this research also. Other
than youtube, Facebook, google drive wikis, and blogs the
other tools are not used or very little used by the
respondents in their learning.

Objective 3

The third objective was to find the reasons for using
the web 2.0 tools in their daily life activities.
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Table 4
Activities using web 2.0 tools

Sharing Sharing
Web 2.01t00ls Learning / Fo_r fun personnel lecture
Research | activities J contents/ph{ contents
otos Ivideos
Self-engaging tools
(PodCase, Forum, o o 0 o
Tagging, Wikis, 102(9%) | 731(64%) | 243(21%) | 74(6.4%)
Blogs )
Social networking
tools (Facebook, | 15(1.3%) | 349(30%) | 227(20%) ] 53(5%)
Twitter)
Media sharing tools
(Flicker and 120(10%) | 285(25%) | 154(13%) ] 30(2.6)
YouTube)
Social
Bookmarking 133(12%) 0 0 0
A web-feed
tool (RSS) 70(6.08%) 0 0 24(2%)
onfine F;,%'I'I';‘)g (Webl 46(3.99%) | 50(4.3%) | 10(0.8%) | 25(2.1%)
. 528 1415 634 227
Total (in %) ©67%) | (23.25%) | @0.429%) | (3.73%)

It is understood from table 4 that the reasons for jj
using the web 2.0 tools by the 33.67% respondents were
mainly for fun activities and sharing personnel contents and
photos . The study also found that 12% of respondents
used the web 2.0 tools for learning or research and sharing
lecture contents. Thus in the usage pattern of students, there
was a remarkable difference in using these tools for fun

activitiesandin learningactivities.

Hypothesisl : There is no sifnificant difference
between undergraduate and post graduate students in the

usage of web 2.0 tools.

Table 5
Difference between the level of education and
Usage of web 2.0 tools.

Level of Calculated
education| N | Mean] SD. |« yjq)ye | Remark
UG 260] 1.79 | 0.409 2112 S

PG 2471 1.87 | 0.342 '

Itisinferred from the table 5that there isastatistically
significant difference between undergraduate and post
graduate students in the usage of web 2.0 tools. While
comparing the mean scores postgraduate students use web

the hypothesis undergraduate and post graduate students

in the usage of web 2.0 tools is accepted.

Educational Implications o CARE
According to these study APPROVED

findings, the researcher recommends the

following:

i) The findings indicate that Web 2.0 applications were

not being fully exploited by the undergraduate and
post graduate students. It should be noted that the
usage of Web 2.0 tools for Educational purposes are
at the early stages in Indian education. As a result,
Web 2.0 tools do not appear to have a big impact on
educational activities.

Apparently, the study shows that Digitally cultured
students are aware of Web 2.0 tools. However, once
the students understand how these tools work, they
will be able to use them effectively in their learning
process. Training and workshops must be planned to
provide usages of Web 2.0 tools for students and
faculty membersineducation and learning.

) Web 2.0 tools are the easy and affordable
pathway for getting educational resources at an
exceptionally low price. Students can use these
resources at their own pace anywhere and anytime
for their learning and research, other than
socializingand funactivities.

Too much Usage of Web 2.0 tools embraces security
threats. These tools capture users email and phone
numbers fromthe registration process. This personal
data which is very crucial can lead to many cyber
security threats. Hence, students those who use these
new technologies should be made aware of these
security concerns. Cyber securityAwareness training
and workshops should be conducted to protect these
digitally literate students.

Finally, the web 2.0 tools are used to engage the
learners with the ocean of information.

Using these tools students become self engaged and

self-managed. Students should be taught to choose what
is good for themto learn.
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MEDIATING EFFECT OF FASHION PRODUCT KNOWLEDGE ON THE
RELATIONSHIP BETWEEN FASHION INVOLVEMENT AND SELF
CONFIDENCE OF YOUNG INDIAN FEMALES

*Nitin S. Wani
*Associate Professor of Marketing, JDBIMS, SNDT Women’s University, Mumbai

ABSTRACT

This study provides new insights about young Indian females and examines the influence of fashion
involvement and fashion product knowledge on self-confidence of young Indian females. The study also tries
to examine the mediating effect of fashion product knowledge on the relationship between fashion
involvement and self-confidence of young Indian females. Data was gathered from Indian females in the age
group of 20-24 years usinga self-completion questionnaire. Two research models were hypothesized and were
tested using AMOS, a covariance-based structural equation modelling (SEM) technique. The results indicate
a statistically significant relationship between fashion product knowledge and Self-confidence. Fashion
Product Knowledge was found to mediate between Fashion Involvement and Self-confidence. The researcher
did not find any similar study focused specifically on young Indian females involving all these factors. The
study not only contributes to the body of knowledge but will also help the marketers in formulating their
marketing and communication strategies.

Key words: Young females, Fashion, Fashion Involvement, Fashion Product Knowledge, Self-confidence,
Structural Equation Modelling, Mediation.
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g8 nm X Hs

‘amRm AmajUmMr paW{VJVr

Om{V-0 "maVm\V AmO gmV hOmanojm A{YH OmVr AmhoV.
'm OmVr E'm8A'm Img Aem CEnmXZ i'dgm’ mir noQSQ Amoil
gnia H aV AgimV. Ym{'0H {H< ‘mH ‘0 ¢ w0 ‘mda Vmem
RodUmé'm JQuls Amnbo iWmZ daMo Rodbo d -mH sk mélm
Imbr Rodbo. VoWyZM gm‘m{OH KgaUrbm gwedmV Pmbr.
gU'm ‘hmami’mV AZwgy{MV OmVrV-59, AZwgy{MV O‘mVrV-
47, Amo-rgrV-346, {deof ‘mJmg dJmoV-7, "QS'm
O'mvry A" ‘U'0-14, "QS'm O‘mVr "~ ‘U’0-35,
"QS'm O'mVr "H' ‘U0 01, “QS'm O‘mVr 'S’ ‘U"0 01
Aem doJdoJufm JQmV EHy U 510 OmVr-O‘mVr gm‘m{OH
‘mJmg Ra{dE'mV Amé'm AmhoV. £'mSZm 52 Q o AmajU
Xof 'mV Ambo Amho.

Jo&'m e§'a dfmeV ahUOo Cima-dgmhVH mi Am{U
fidmVSl molma H mimV Var 'm OmVr-O'mVr gm‘m{OH ‘mimg
Agé'mZo gmm, gSnVr, a{VAr ‘mimgyl X2 Agé mMo {¥gVo.
E'm‘wio “maVr’ gS{dYmImZo 'm8A'm Cb'ImgmRr AmajUmhtr
ItV AmUbr. gmd@O{ZH jolmVrb a"wEdembr OmVtMr
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% Xmar ‘moSyZ H mTUo Am{U gm'm{OH ‘mJmgméIm E'mV AdH me
XoUo hrM AmajUm‘mJrb ‘yi gSH énZm hmoVr. “maVr’
amA ‘KQZoV AmajUmilr gw{dYm nwadUmeé"m AZWANoX 14(4)'Uo
Il msk'm Emlm ‘mimg dmebm gaH mar godm$'o  rwaogo
a(VZ{YEd {V Imhr, Ago gaH maMo V Pmé'mg E'm
dmebm bm* {id7 YoE'mA'm §iZo {Z'wim qHdm hpdo
{I'meU H af ' mgmRr AmajUmhr VaVyX H af'mnmgyZ gaH mabm
HmoUrhr a(V-8Y Hv eHUma Zmhr "mir HmiOr KQZoA'm
‘m H b'mlwgma KoVbr OmBeb. Amajl ho gm‘'m{OH
‘mJmgbonUmgmRrA'm CP'ZmgmRrio gmYZ ‘mZbohmoVo. Vo
H Yrhr Xm{aDc {Z'yobZmMo gmYZ ‘mZE 'mV Ambo ZihVo qH dm
E"mir ‘mJUr Am{WeH NiQem H ‘Hw dVmSgmRrir H af'mV Ambobr
ZihVr. dvo'mZ AmajU aUmbr hr Cnamo® ‘yb"yV g‘Omda
AmYm[aV Amho. ‘m ‘wiohr ‘amRn AmajuU {QH Uma Imhr AgS
-mobb8 OmV hmoVSH.

‘bmami m/‘amRn OmV EofVhm{gH H mimamgyZ 3'wEdmA'm
AWmZr Agbobr {XgVo. amQonX, NinVrm¥, gaXma, gaSOm‘Xma,
0{'Zrdarb gdm@{YH ‘mbH s, CUmoJmdarb gdm@{YH ‘mbH s,
gdmO{YH {ejU g8iWn, gmla H malmZo, Jem‘nShm"V Vo ‘w>"'§lr
nXmn VMo gdmO{YH Xmdokma b ‘amRn OmViMo am{hbobo AmhoV.
10rH A'm H mimVrb ‘mJmg OmVrdah m AE mMmamVhr *mShm
g'mdoe Amho. 280 Am’Xmam$V gdmO{YH Am‘Xma ‘amRn
AmhoV. ~m§YH m‘ i"dgm 'mVhr m8Zr MmSJomM 0" ~g{dbm
Amho.
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‘S5 AmmoJmZo Hw U-r OmVrbm BVa ‘mJmg adJmoV Amajl
{XboM Amho. nwT o Hw U-r d ‘amR m EH M AmhoV Ago
XmidE" mMr H gaV H af'mV Ambr. VEH mbrZ CUmoJ ‘Sir
Imam'U amUo "m8A'm AU'jVolmbr 21 ‘mM© 2013 amoOr
EHn g{'VrZo ‘amRn Am{U HrU-r g‘mO EHM Agé mMo
A;{Vhm{gH nUo Omhra Hobo. HwU-r ahUOo aE'j eoWrV
H7 Halman dJo Va ‘amRr dJo 3hUOo A'mSA'm ‘mbH si'm
O{'Zr hmot'm Vmo dJO 0'rZ¥ma, dVZXma qH dm emgH s’ n¥o
AgUmam dJO hmoVm Am{U Amho. ZwH Vol gdmlf V'm'mb'mA'm
b ¥'myWA'm KQZmE'H 18SnrRaly ‘amRe AmajUmA'm
{damoYr 12 ‘o 2021 amoOr ‘hldmMm {ZH mb {Xbm. gdm}f
V'm'mb'mlo “hmami’ mV ‘amRt g¢'mOmio AmajU ho g8{dYmImV
-gUmao Imhr' AgS ahQb§ Amho. "50 Qo AmajUmhr " m@Xm
RadUmé'm {ZU0'mda nwYhm {dMma H aE'mir JaO Zg8'mhShr
gdm}f Y'm'mb'mo ahQbS. ‘amRs AmajU b 50 Q.o AmajU
“moXoMS  C,SKZ Amho. 50 Q o AmajUmhr “mOXm nma
H af 'mgmRr H moUE mhr 3H maMo ;Y H maU Zmhr AgS ini *V
gdm}f ¥'m'mb'mZo 1 Ho bS. “hmami’mVrb Jm'H dmS g{*VrZo
AR m gm0 hm Am{WoH Am{U gm‘'m{OH NiQem ‘mJmg
Age'mMS H maU YoV AmajU Yof mV Amb§ hmoVs. gdmif
V'm'mb'mlo ‘amRn AmajU Hm'im a0 Halmin AgS ahQbs
Hs, ‘amRn g‘mO hm Am{WCH d gm‘'m{OH ‘mJmg dImoV
~gV Zmhr,

10rH A'm nmide"y'rda Nijon QmH & 'mg Owb; 2016nmgyZ
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amRr gmOmZo amA™*a ‘Y ‘moll) H nTm'bm gwédmV o br. 'm
‘moMm?“wio VEH mbrZ * SUdrg gaH madaim X-md dmTV Jobm.
AESoH ‘moA'meV {H ‘'mZ bmimo bmo . ‘mol) AMS Agbo Var
AJXr VnerbmV' {ZfmoOZ Ho bobo {Xgbo. Ago EHy U 57
‘o) {Tkmbo. ‘'m EH m ‘moMm@Mm M@ 20 H moQ il OmiV
Agé'mMo AZoH OmUH maméMo V' Amho. ‘m‘moMm’Zr amOH §'
Am{U gm‘'m{OH dmVmdaU TdiyZ {ZKmbo. ‘yH ‘moMm®M§ ho
dmki Am'JiQ 20170%0 E. Or. Jm'H dmS ‘mSA'm
AU"jVolmbr g{Vr AWmnZoZ§Va gSnbS. 15 Zmoth|-a 2018
anolr Im 9 gXi'r g{*VrZo ‘amRn g'mOmMm Aa 'mg Hv Z
AmajU Xof'mA'm {g’ maergh gaH mabm 5,000 nmZmShim
Ahdmb gm¥a Ho bm. 'm AhdmbmA'm AmYmao 30 Imoih|-a
2018 gmbr {hdmir A{YdoeZmV Xod|D ’ SUdrg gaH maZo
amRt AmajUmim H m'km ‘SOya o bm. gdmif ¥'m'mb'mlo b
Hm'Xm Am{U £ mIwfSimo {Xbobo AmaU IwH VoM a0 Ho bo.
AmVm ho AmajU Xof 'mho ginyUe A{YH ma gSg¥obm AmhoV.

amRr g¢mOmAm AmajUmAfm ‘mJUrMm {dMma H aVmIm
nwTrb H mhr Jmir bimV KoUo JaOoMo Amho. AZoH nmhffmSZwgma
Indar godmsim A, -, H, S dm*U'0 ‘amRe g'mOmMS
AVZ{YEd g'mYmZH maH Agé'mMo {XgyZ Ambo Amho. Iwé'm
admeVrb ZmoH efm§‘Yéfm 48 % niH s ‘amR m ¢'mOmM§
AVZ{YEd EHy U 33.23 % Amho. Jm'H dmS Am'momIo
Xmidbobo 11.86 % ho a'mU MwH sMo Amho. Iwé'm adJmen;H s
Am'EEg‘U"0 15.52 %, Am'nrEg‘U’0 27.85 % Am{U
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Am'E’ Eg 17.97 % ‘amRn ¢'mOmi§ a{V{Z{YEd Amho.
amR gmOmA'm bmeH ¢5'oZwgma aemgH's' nmVirda £ méls
a{V{Z{YEd OmAV Amho. "mbm Hmal {H‘mZ Joé'm e§'a
dimeV Var ‘amRn OmVed'm &'wEdmA'm gSgm¥ZmV “aM nSV
Jobr Amho. Hw U-r 'm OmVrbm AmYri AmajU Xof'mV Ambo
Amho. A'm #U-r i (&-nilr Amné'm OmVr ‘amRn bmdé'm
hmef'm E'mér T “mi mlbm e U-r OmVRV adoe fobm. ‘mi
0o Xoe'w, gakma KamE'mVbo hmoVo £'mSZr ‘mi AdV..om ‘amRmi
ahUUo ngSV Hobo. ‘amRe hr a"wkdmir Amoil mglin Z
Amé'mZo gm‘m{OH ‘mJmgbonU {g0 H aVm Ambo Zmh.
AmajUmgmRr gm'm{OH ‘mJmgbonU EofVhmigH Agmdo bmJVo.
OmJ{VH sH al, ImQJrH aU d CXmarH aUmAfm YmoaUmSAqm
ndrH mamZ§Va “maVmVrb gdOM g'mOmVirb bmoH Am{WGH nV
Kgaé'mZo Jar~ Pmbo AmhoV. nU E'mSMr J[a-r hr dj {°H
-m- amhVo. £'mShr gn'm{OH nV daMr Agé'mg Am{WeH nV
-XbEJmMr *§Vm amhVo. Jar- “8Jr Am{U Jar~ amOnyV
'mV "S$Jr s dm OmVrir gm'm{OH nV ImbMr RodE'mV
Amé'mlo ‘S OmViA'm i shm dm OmVrbm gm‘{OH
AmajUmMr JaO AgVo. Ver Jar- amOnyV if° sbm ZgVo.
om'm{OH iQem AmYel a'wEdmA'm iWmlr Agboé'mSIm nwL.
a'wEdmA'm fWmZr Zof mgmRr AmajU ZtVr dmnaVm oUma
Zmhr,
eij{UH d Am{WeH NiQem ‘mimg d emoffV-nr{SV ‘amRn
g6'm gwOm bilr Amho. £'mSm 17 AmajumA'm ‘m{’ ‘mVyZ
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gmoSdVm "oUo €5" Zmhr ho firi Amho. Aem pAWVV emoffV-
nr{SV dJmeo KQH 'm ZmE 'mZo Vo “maVr" g'mOmVrb OmVdJu’
(Voo d emofUmio CfmQZ Haf mgmRr mwTmHma KoVrb
Hm? ‘oI T Yo dJoOmV{dfVoMo g‘WoH ahUyZ “y{*Hn
{I'mdUma H, dJoOmV{dfVod'm {damoYmV C"o amhUma? '
AiZm8hr Cima8 3€ ' 1" dhmamVyZ Vo H em nOVrZo XoD BpANVmV
'mdaM E'm8Mo Am{U E'mSA'm “mdr {nTcméMo “{dVi" AdbS-y1
AgUma Amho!

o

ImamfU "mogbo
w-80 {dUmnrR, B{Yhmg {d'm, ‘w§-Bo
BO‘ob- bhosalenr@gmail.com

976320621

‘n[adVOZmMm dmQ gv Mm
10rZ g8nHO He ‘méH
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g'gm'm{JH

{ddoH mMr amOrd "mJod
i AZw.
g AZ8V KmoQJmiH a

oyZ BVa H moUE'mir 3mE'mH S VH mel{pV {1Ue

Kof 'mMr §Vm Imhr. ‘mUgmAfm ‘m doJionUm‘wio ‘mZd hm
EH {ddoH s amUr Amho Ago ahQbo OmVo. na¥w ho {dYmI
Ioh'tM AVe'mo® R abo Amho. VWmfn at'oH ‘mUyg
Amng"mbm AZwHy b nfaUm’ bm"mdm Aem aH mao Vm{HO H

W dmX H am'bm {eHy eH Vmo, ‘m {dYmImV ‘ml ‘wirl
AVe'mof® Zmhr, Vm{HO H VoV AZoH {dY H m'} AZwd'yV
AgVmV. EmUm Jmoi rhlo gdogm'm" AmH bZ H €I Kolo
MU E'mlmeo gdegV (U6’ maV  mohmollUo,  H molVr i
afiVwV Amho Am{U H moUVr Zmhr ho ni Amoillo, Amnbo
gmob oMVZ aHQ Halo Am{U E'mV gwgShr AmUUo,

-amo-a Am{U MwH sMo, MmSJbo Am{U dmBeQ, bjUr' Am{U

bolH {X,rpiWV Odmhabmb Zohv {dUmnrRmMo amAfemamio {Zd¥im
amUqmnH AgyZ gUfim Vo grEgSrEg m gSemoVZ g8iWoV " maVr] {dMma'
{d"mJmio gSMmbH AmhoV. AZwdmdH H modhmnyapiWV {Zd¥im {ejtf AmhoV.
Q2 - @Rajeev_Bhargava
B©‘ob - anant.ghotgalkar@gmail.com
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XwhojUr', {ZHSMo Am{U Hr ‘hidmMo Ago dJuH aU
Halo Aer Vr AZoH{dY Hm'} hmoV. AmnU nyUoV... {ddoH s
H YrM ZgVmo Am{U lao Va Agyhr Z"0. nasVw {ZVmSV Amdi"H Vm
AgymImhr VHO -wOrlim dmna Z H alo hm EH Va ew0 ‘ylonUm
AgVmo gHdm “J {ZImbg HnQrnUm.

{ddoH mMo AE"§V Aibm;" 7n

AmO Amné'm “modVmbA'm OUmV Am{U {deof HéI
BhoSQ'm*{ZH ‘mU‘m8V Vin{HO H Vim AYmoJVrbm Jobobr Amné mbm
{YaVo. gH -hbIm Vm{HO H VoA'm {d{dY ASImSIm hoVwnwafiga H nQr
dil XoD 7 diVwpiWVibm ~Jb XoUo, Vr ‘wOm‘ Yyga H alio,
(Vom doJu'mh dmQm * moSUo g dm (VMo ApAVEQM ZmH malo
Aer aUZrVr gdel fidrH mabr OmV Amho. Xwge mo -moblo‘U" ol
Wms-dbo  OmVo, MM}V AS Wio AmUbo OmVmV  Am{U
diVwpiWvrbm doJimM a8 XoD Z Amné'm -mOylo PwH dbo
OmVo. Vm{HO H Vobm A'yVnyde[af'm AdfhVmitr Am{U gimollr
-QrH ~Zdbr Jobr Amho. E'm'wio {¥Mm nyUo Im'ZmQ Pmbm
Zgbm Var {Vbm AE'SV {hSrg vn {Xbo Jobobo Amné mbm
{XgVo. {-Mmarbm {ZIi XmofiH Nir Am{U gmYZr"yV ~Zdbo
Jobo Amho.

{ddoH mMr Aer {dQ§~Zm hmoVo Voihm edX nmoH i ~ZVmV.
IwgVm AWORrZ Jb-bm. -mi{OH ‘V'oXmSIm a{e{jV
Hm|-SomSA'm PwsOrlo idvn "oV, Hs, buQumwrlo ‘wi'wd ahly
'm Hmhr {-{Qe nHma HAa COi'm {dMmagalrk'm
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fwHo Amfnrio (‘wZm'QoS ¢H JS* BS{Sn|SSQ nmQu) ZoVo Agboé m
Im'Oob * am0 ‘mSk'm "w{® dmXmVrb * mobnlUm CKSn nmSVmV,
E"m8A'm -mobE" mVrb Kmoa {dgSVr fni H aVimV Am{U gdekmV
V"o E'mSA'm Vim|Smda o By T E'mélim ImoQonlim XmidyZ Xo¥mV. ho
mhjZ VwH 10 bopl m 800 Vo'oHw amIm ahUVmV H's, o ahU0o
EimUm H -wVamer -w{0-i loif' mgmalo Amho. Viwahr H moUVrhr
Mmb o br Var Yo H-wa gJir 8'mXr{-Xr {dAH (Z QY
Am{U nQda {eQyZ RodVo. E'mISVa JdmeZo Amné'mM {d0'mhim
H bH bmQ H aV Vo CSyZ OmVo Am{U {ZiVam'Mr KmU VodTr
Vi'A'm dmQembm CaVo. AkmZ Am{U AmH mS$S Vms$S d i
A'mSZr Amnbr ‘w»" ‘yéfo ~Zdbobr AmhoV Am{U E'mZwgmalh
A'mSMo AmMaU MmbVo £ mSA'mer H moUE'm g'mZ nmVirdél
gSdml gmtm'Mm? VwH r© ami'mU'j [a0on Vim'm EXm}JmZ "mSA'm
nmRram> ' m§-amo-a C{HV amOHs' Mm@ Her AeS' Amho
"mho dUET Vo'oHw alm 'mS1r Ho bobo Amho. E'm a0V, £'méAmer
-mobU§ 3hUOo {Sgabm PmH U Z KmbVm {‘eH eoH
-1dE ' mgmalo Amho. baoH mSZr Pwimv I Um'Nim AgS EH ¥m
Radbs H's, {ddoH hV-b hmoVmo.

"Voihm H m ZmhrMm Kmofm

~ QofbpihOZda AmQH mb hmoV Agboé'm MMVb- gdmeV
imgkm'H Jmoi &hUO0 H moUE'mhr gmd€O{ZH ‘hidmA'm
(df'mdarb H moUVrhr Rmog MMm© h,r nQHZ HmsJog Am{U
"mOn 'mSA'm*Yrb AZmdi'H Am{U AdmOdr Aem "Vy Vy
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't ‘¢HS diVo. Uy aE'oH “maVr' hm EH Va "mOnMm qH dm
) HmeJoghm Amho. ‘w»' &hUO0 Xa doir HmoUE'mhr MMV
Hnloglo HYr Hmir Hybod'm gHdm Z Hboé'mhr MwH nt S
bj didV dVO'mZmV Ho & 'm OmV Agboé m MwH méMr O-m-~Xmar
AmamofnV H €Z fidV...da Xmof KoUo Qmibo OmVo (whatahoutery).
Clmhalimio A{bH S {X,,rV A'm {Zk¥eU hE'm Pmé'm E'm-0b
Hw Ur -mobm'Mo Zmhr, H mall 1984 gmbr Ho boé'm {elm$A'm
hE'mH m§S mbm O-m-Xma AgUmao 2020bm {X,"V KSho
Em-0b H moUE'm VmiS mlo -mobVmV? Mynl E'mia‘mlo
dimnlidmVsi mA'm WiH Q Xm-r-0b ¢H dn g0'mA'm
an0dQr{déd -« H mTVinIm gdcgmm{” bmoH méIm dmQUme 'm
"Wr-0b Hw Ur VH« marbim gya H mTbm Va blo ‘0’0 nSyZ
B§{XamOtZr Omar Ho boé m AmUr-mUrr “md-§-mi edXm§V
qZXm CJmiV £'mbm J6n Ho bo OmVo. naSVw EH m njmZo Amhmbm
g'Om fidmVSiq qH dm AY' Elmkr ‘'mola’ Jmoi {Xbr Zgob Va
E'm'wio Xwge'm njmMo 'm-m-Vrvbo An'e H go H m" YwVbo
OmVo?

g'Om Mmirg dfm®nydu EH ‘mUyg 4E'j Mmoar H aVmIm
nH Sbm Jobm Am{U E'm-0b E'mbm {ejmhr Pmbr. Am0
E*mbm # UrVar buQine Am{U Yoo nmobrgmétt S Jim Zm|Xcm'bm
OmVmo. 'mda nmobrg E'mbm gail {dMmaVmo, 80 gmbr Mmoar
Ho bobm Vi Zho Vmo? Vwbm Mmoarlr VHe ma H am'Mm ‘wirl
AYH ma Imhr. ho CKS CKS hmi'minX Zmhr H m? EmUm
‘mUgmZo nydu H mhr MyH Hobr &hUyZ Xwgé'mZo Hoboé'm Mt s-Ob
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VHema Haf'miim g dm {Zfo¥ Im[XdE'miim E'midm b gSnwim
‘oVmo H's, Hm'? hm H gbm "w{® dmX 3hUm’Mm? Elmkm Jwfhm
Pmé'm Pmé'm AJXr bJo Ago H mhr ~mobbo Jobo, Va E'mV
Hmhe V" Amho, E'mbm Hmhr AWO Amho ho ‘mV" HaVm
'0Bob. nU OgOgm H mi {ZKyZ OmVmo Am{U n[apiWVr -XbVo
VeVgm fm (" dmX "w g m RaVmo. ZmPr 0'0ZrZo Xwgao ‘m’w0
ow H 1 Omo hmhm:H ma ‘mOcbm E'm-Ob 0'¢Z ami'mbm
0-m-Yma Yalo Mmirgh'm XeH mV ‘molt’ hmoVo. U AmVm
EH {dgmi'm eVHmV VrM {Ha{Har afinS dmOdV amhlo
hmi ' mink bmo”. Vo Jwfhm hmo¥m o ‘m{" Ho bo Jobo, ¢8-SVl
E'm-0b arvga {ejm XoE'mV Ambr. {H E'oH dfmnydud
Ii{VH NiQem 'm- adYimrVyZ Amnbr gmoSdUyH H éZ KoVboé'm
0‘CZm8Zr eaXmVyZM Ziho Va HY VrVyZhr 8-§{YVméMr j'm 'miZm
Ho br. 'm Anam¥mMr ¥V gSiWmE'H nmVirda {OdSV ahmdr
ahUyZ E'mSZr f'mato hr C'r Ho br. 'm gmé’m Jmoit‘wio 0°CZmSir
AmUIr {Z"0EgZm AmVm AZmdi'H RaVo. {deofV... AmO Qo
AdV..M AdmVSl' mir Jilonr H aV AmhoV E'mSZr H Yr H miA'm
E'm HWm AmidE ' mbm Hm" AW© Amho?

AmUr-mUr br AE'SY “'H mar KQZm hmoVr. "maVr’
bmoH emhrbm bmJoobm Vmo EH H m™Mm H b8H Amho. {VAr
nwZamd¥imr hmoD 2o &hUyZ Amné"mbm {VMr AmRdU Rodbril
nmfhOo. na§Vw AmQ a‘'wl {damo¥r nj Agbobm H mzJ<og nj
gaH mah'm gU'm CMb&'m OmV Agboé'm AmUr-mUrghi’
nmdbm8{dé0 {ZfoY Zm|XdV Agob Va £'mbm Vm|S ~§X H am"bm
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Vmo B{Vhmg gm8JUo ho {Zidi hmi' minX Amho. gimah'm
Xett mV E'm NimVyZ Jobobm Am{U AmVmhr £'milr nwZamd¥imr
‘mondr bmly eH Umam gmm{" ImJaH mfUcmVSl mdarb
hééﬂm{dé(), ~§XI’éE‘jI’H al h, mA‘m (Habeas corpus)
AWEIVr{dé0 qH dm fidVsl ¥'m i’ diiWobm bJm* KmbE ' mA'm
a'EIm8{dé0 AmdmO CRAV AgVmZm E'mbm {ZdSH VodTr
QHm Halo WmS-d, Ago ahUUo hm Va {Zidi YmoH mXm'H
QoS mima hmo’. Amné'm h mSk'm gmSaV hmoV Aghoé'm
‘Wil Q¥m-r-Ob {Zfo¥ 1" H aUmé'm H moUmhr ZmJ[aH mbm
‘mJo VgoM KSho E'm{déOhr £ mM;jUr ~mobm "bm bmdUo hr
" oH mbm X'YmQr H 67 Myn -gd€"mir HnQ ZrVr hmo.

AmnU dVo'mImH S diy 'm. Hmhr “mOn Tok'mIr {Xboé'm
KmofUm {L..gSe'nUo ghgobm Cimo0Z YoUmé'm hmoE'm ho Amnl
gmaoll OmUVmo. E'mSMo {MitH aU Ho bo Jobo Amho. {ZdSUyH
Am'moimH S Vo {MirH aU gmXa Hbo Jobo Amho. ‘m Iof 'méca
{1dS UH aMma H am'bm ~8Xr KmVbr Jobr Amho. hr
An[advezr diVwpAWVr Amho. hr KmofUm aW* {Xbr Jobr Vr
Amné'm YoemA'm amOYmZrV. E'mISVa bJoM {X,r chgod'm
AmJrV hmoanibr. 'm JwfhoJmam8{dé0 E' .Am"Ama. Im|Xdbm
Omdm 'mgmRr Ootm V'm'mb'mnwT OZ{hV' m{MH 1 gmXa fo br
Jobr Voihm -MmdmgmRr Agm“w{" dmX Ho bm Hs, ‘'m gme'm
Jof w* "mfUmSir arVga VamgUr Pmé'miedm’ H mhr H madmBe
hmoD Z'0. hm Jm|Yi nwaogm ZitVm ahUyZ Hs, Hm™ 'm MV
AmUIr EH Kmoi KwgShm Jobm. EHm HmeJeog ZoE'mio OwZo
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"mfl ‘m0"'mV agV HaE'mV Ambo. ho “mfU AJmoXa
"SH mdUmao R abo ZitVo. Varhr Vr OUy ElmXr ' moQ H
kmofUm Amho, Ago “mgdE'mV Ambo. ho HaUmé'mSIm 'mVib
H m'Xoera ' mobnUm nwa¥m ‘mhrV fmoVm, Var ‘'m- bmoH m§lr Ago
Hm Hobal bmoH méIm Jm|YimV Quiy  E'méllr {lemyb H alo
Am{U Wm0 "aH QdUo il E'mSlim hoVy bmo¥m. ho H m" -, ho
MmbVo' hmo'? Aem wrecboeyMr Zdr 'j ar PmSE’ mgmRr
nwadbobm hm PH mg XmeJmoimM ZihVm Hm'?

amOH 5™ H¥ VtMo 'yl “'mnZ

EHm QSgr S'mihaer Amgm‘Yrb ami'r' ImJ[aH
Im{XUrgSX'meV -mobE'mim 'moJ ZwH Vi Ambm. o~ gd}iU
H aV Agboé'm A{YH mé ‘mda H mogiboé'm gSH Qm-Ob EoHy I
m ’ ma dmBoQ dmQ Vo, Ago ‘r E'mbm &hUmbmo. E'mir
i'mdgm{'H {Zdn Hmbnadmn™®V" dmXmVtV hmoVr nU AmVm
m E'md'mda nmb wlamSir m(X Pmbr hmoVr. Agm H m’
Jwihm Hobm hmovm E'mZol Amnbo ImJjaH Ed g0 H almar
HmJinlo 7 gmXa Hv e bobo Iyn gmao ah¥y bmoH E'mbm
AmTibo hmoVo Am{U AmVim E'm gme'm§Zm E'mZo ~oH m Xogra
afhdmgr Kmo{fV Ho bo hmoVo. naSw ‘m‘wio ‘wird ARdAW 1
hmoVm Vo $'mfiha ‘bm ahUmbm, nU gmho-, hm nm{H AVmZmV
AgVm Va E'mSZr £'mbm Jmoir KmbyZ Rma Ho bo AgVo. “maV
hm nm{H AVmZnojm {H VrVar OmAV gfhilly Amho, Ago E'mbm
ihum'o hmoVo. “maVmV Emlimbm ImoQem JwfomV/ ASH
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WéSinV SmiyT *m Va E'md'm hmbMmbrda -§¥o AmUbr
OmVmV. CbQ nm{H AVmImV Aemi &H mak'm HY E'mMr gOm
éhUyZ VWSS {Xbm' Om¥imo, m Wambm Onlimy whatabouterylm
‘mWo{’ v nUm! H moUE"mhr amOH s HY Vilo “maVmV AmVi Xmol
{ZH £ bmdyZ ‘y&"‘mnZ Ho bo OmVo. nfhbm {ZH f Amho H mJeoghlo
Xwamhma Am{U Xwgam {IH f Amho gronoH SA'm E'm Yui
XoemVrb ApiVEdmV Agbobo gH dm Zgbobo Owbw'r H m'Xo.
Amnbo amOH maUr Am{U E'm8Mr “wai nShoé'm PmSyZ gJu'm
bmoH mSZr KQZmE'H ‘ybVido Am{U amOH ' Zr{Vy&'0 QUy
Iw§Qrbm QmSJbr AmhoV.

o
(‘yi BSJ<Or bol 4 ‘0 2021 amoOr "X ghXj’ X;{ZH mV a{g0 Pmbm hmoVim.
gm"ma nwZ‘wo{bV)

"n[adVOZmMm dmQgv ‘gmRr bolZ
nmRdVmZm

Amnbo bolZ nmRdVmZm gSnmXZmsm gmodremRr Vo gwdmf
AjamV {b{hbobo dm Q SH {b{1V dm g8JUH mUmam ‘wfDV
Ho bobo AgmdoV. ‘wDV bol EEg dS O AWdm
no0‘oH a‘Ugo [rXod 7-0708 §m AWdm “SJb, E[aAb
GW{ZH moS, CEqmh, fedmOr qH dm VEg" Gw{ZH moS
'm'EQ0do R dmb,
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AmXam§0br

)}Z?DVE {Jﬁmo {XImImW dmk‘mao

{eZo'mbm Am'iH a nwaiH mamgmRr Zm‘mé{H V' Ho & mil
-mV'r YSH br Vgo ‘mU*‘mSMo ’ moZ KUKUy bmJbo. gdo OU
dram gmirima ‘néin "oQm'bm g8Kfo dm{hZrA'm Hm'meb'mH S
oV hmoVo. E'mdoir dram, 't Am{U ‘wHw X {Pamo ‘mBégh'm
Qnarda Mhm KoV hmoVmo. dramMr XmTr dmTbr hmoVr. Moham RrH
H amdm ahUyZ gby emo¥m'bm {ZKmbmo. eodQr Ya'noRU'o
EH XwH mZ {‘imbo. nU mgo Um'bm EfmZo pli'mV hmV
KmVbm Voitm 5 én’o {ZKmbo. Amahr hmoVmo ahUyZ piWVr
{I"mdor. ‘wbmIVr Pmé'm, agm[aVhr Pmé'm ‘ml a(gOrMm
hm JdmJdm ‘mJo QmH sV Xwge'm {Xder Pmboé'm AmSXmobZmV
dram C"m amhyZ Zmao XoV hmoVm,
'HmoQQT&Va drambm H mhr {MnQmA'm Am’ ahr Amé'm,
nU Vimo gm’ ZH ma XoD bmJbm. Amahr ahUmbmo, dram, nigo

bolH ZmJnyapAWV g8Kf© dmfhZrMo H m{©H V} AgyZ "Q*qm {d‘w®
MidirVhr H mf©aV AmhoV.
B©O‘ob- dinanathwaghmare@gmail.com
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{Vrb. nU Vmo ahUmbm “r Vimo Zmhr, ‘r Hm'©H Vm®© Amho,
hmo, H moQolm ImH Imam'U H mS-io famolahim dramhh hmoVim,
ew'« nmS§T ar XmT r, amnbobm Moham, H Ula -mUm, amH Q
fid"mdmhim, nU AmV‘U'0 “Viw Agbobm. dramgmalm H m'GH Vi©
ghOmghOr KSV Zmhr. E'mgmRr AZoH df} dmQ nhmdr
bmJVo.

dramilo lao Zmd {dO" am‘Xmg djamJS d “yi Jmd b /i
{08amVrb goby VmbwS'mVrb PSer, 10dr Zmnmg Pmé'mda
dsbmsZr E'mbm Jwao Tmoao amif'mgmRr Hm‘mbm bmdbo.
-m-mgmho- Am§-o§ H am'm {dMmamZo “mamdbobo am‘XmgOr
dU'meVrb ~m-mgmho-m$A'm Omhra ¢'m§Zm OmViZo hOa Agm Mo,
‘wbm8A'm “{di'm{df'r AdbZmiy Agbobm -mn {MSyZ hUm{Mm
Hs, hm ~m-mgmho- ~Zbm AgVm, nU AmVm Jwao amlVmo.

Iminya‘0fo Améfda OmoJrZJa PmonSndrV bhmZmim ‘moRm
Pmbobm dram ‘Oyar, [ajmimbH , H malmi'mVib amo0Skmar
‘Oya Aer H o Ham'im. Varhr hiQbobo {ejU T Zof'md'm
{dMmamZo -aoMXm YwirZo ‘mboé'm HnSmZo dimeV  adoe

Ham Mm. £'m'wio £ 'mito ho doJionU dJe {'ImA'm ‘ImV “am’Mo.

T dram niH m ~Zbm, g8KQIm C'm fo&'m, AmSkmoblo

Ho br. ‘ohZVrZo eara amH Q Pmbo. gm'm{OH "mZ d bTmD
dVimrir YJ E'mbm AmSXmobZmV KD Z Ambr. Om{Vi'diWoMm
Yo H Rz {damoYH hmoVn. AmSZmdmdeZ OmV J¥hrV Yabr Ol
ahUyZ E'mlo dram gmWrkma ho Imd Ymal Ho bo. EH m
AESmMmamAm KQZoA'm {damoVmV nwinmd{hr d dram XmoKohr

16 Vo 31 ‘0 2021 & n[adVOZmMm dmQgv & 20



AmSXmobZmV gh'mlr Pmbo hmoVo, E'mdoir nwinm dfhZr JamoXa
hmoVr, Vimo {Xdg hmoVm {d0'mXe‘rMm. AgE'mda gE'mim
{d0" Am{U Am{Xdmgr naSnam, giHY Vr ajH amdU "mMo
aVrH ahUyZ hmoUmé'm ~mimMo ZmSd bSHo e Ago Rabo. Va
OmVr Y'© 'm8“Yrb "oX g'yi Zi H af'mMr aWm KamVM gwv
Hamdr 8hUyZ nWT b$Ho ebm Qofm ‘whm Pmbm Efmilo Zmd
A" mH C,m Ago Rodbo.

VeUnUr dram  -wQr-moarV H§ nZrU'o H m'mbm  bmlom.
nagmoSr JmdmV am{hbm. "mM H mimV E'mMo b% bmJbo. nEZr
nwinmbm  ASJUdmSr gofcH m- ahUyZ ZmoH arhr bmdbr. dram
nagmoSr oWrb J«m‘ nSMm VrMr {ZdSUyH bTbm d An’er
Rabm. 'm An'emZo, EHm gm'm{OH Hm'CHE moMm

16 Vo 31 ‘0 2021 & n[adVOZmMm dmQgv & 21




bmoH emhrVrb {ZdSUyH afH« “odarb {didmg CSmbm. njgm,
Xmv, X§Sobemhr, PmogQJemhr, Ci'm Ca'm ‘mUgo laokr
H a€'mA'm HY BE'm B. bmoH emhrbm ‘maH Jmair gamog KSE'm.
em$Wol'm ‘mimeZo d 2 nmV T hmoVm glmollo hiVmVal fmof mgmRe
‘W d {ZH mon {ZdSUwH m Amdi'H AmhoV. Oa njgodmbo bmoH
EimUm amOH ' njmA'm {ZdSUyH {ZYrV aH ‘m QmHy I
{1dSUwH sda 3*'md QmH E'mhm &'EZ H aVrb Va holl bmoH
CUm glmm¥Ymar njmH SyZ E'mSA'm {WVimhlo H m'Xo ~ZdyL KoVib.
AmO Zo*Ho hoM hmoVmZm {XgVo Amho. g'mOmVrb {df‘Vm
Hm* R odimefm {ZdS UyH aUmbrMo A{"*‘mZmZo AmnU
CimimrH aU H aVimo, Vo “wimV * gdo Amho.

EH Xm H mam{'mV ‘erZda H m' AgVmSIm  AnkmimV
dramo EH -moQ H m" ‘Mol Jobo. ‘Oya g8KQZm {eQuagm ‘mUf'my
AnKmV {ZYrgmRr bTr bTbr, E'mVhr An'e Ambo.
19846m ImJnya‘U’o nmar g'mOmA'm EHm “waH mir hE'm
Haf'mV Ambr. 'm KQoA'm {damoYmV nbmbmb amOnyy,
JUoe ndma Am{¥6A'm gmhma'mZo nma¥r g‘mOmir gSKQZm
-m8YyZ AmSXmobI Ho bo. -oamolmar, Jar-r, Om{\i'dilioA'm
{damoYmV amOm Tmbo, Zm‘Xod Tgmi 'm8A'm ZoV¥EdmV C'r
Pmboé'm X{bV nWa ‘m MidirHS dam AmHY 5 Pmbm d
VmH XrZo H mfCadUhr Pmbm,

MidirMm {Z6mdSV d gSKfoerb H m'©H Vmo ahUyIM dramZo
Amwia Hm' Ho bo. gm0 a-moYZmMo {dMma bmoH mén 'y
nmohmoMdEfmilo ‘mU™* &hUyZ Xi{ZH ‘hmgmla 'm dVe'mZnimV
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Fimdo niH m 3hUyZ Inlar nEH abr. T {dmohr ‘mgH il
oSamkH nX “yf{dbo. AZoH d¥imnimV gXabolH ahUyZhrH
m* Ho bo. Omhra ¢'m§'0'0 ‘mSge-AmS-oSH a gméIm’Mm, Voihm
EimUm Vidk dmQ m'Mm. nWImQ ¢, ZmQ Ho , bmoH H bm,
bmoH g8JrV "m§‘YyZ ¢'mOi diiWoMo fidv n bmoH mSg‘moa A{YH
a'mdmUo ‘m§SVm ‘oo, ‘mMr {eHdU {dIm'H lamS ‘mélr
E'mbm {Xbr hmoVr. IdmofXV H bmdSVmSIm XBV a8y
AmUE mgmRr afejU d H m'Cemim KoVé'm. Midirbm
C'we Aer JVo {bfhlo, EfmSA'm  Mmbr bmoH gSrVmda
Am¥Ym[aV RodyZ JmUo, aMma agmamilo a-SYZ H alo Aem {d{dY
nmVigméda Vmo H m"© H arV Ago. Obi'm8Mm EfmZo MidirgmRr
‘moRem a‘mUmV dmna Ho bm.

‘mPm g8-§Y dramer 2012 nmgyZhm. H moQmoA'm H m'm{Z{‘im
d{H bmgmo-V ~iRH sV AgVmIm A’S {Zhmbqg) mSZr ‘mPm
EmAfmer n[al’ H éZ {bm. Vo &hQbo H s, ‘dram’mD "mSZm
0Z ‘mbH sh,, A[VH« {*'V O'rZr, "y-gSnmXZ B.
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H m'Xo{df H -m-tMr -arM ‘mfhVr Amho d E'm-m-ViVrb
Y'm'mb'rZ bTohr Vo bTV AmhoV. g8Kf© dmfhZr V'} Am'mofOV
ami'r§ 07 b nfafXoA'm doir E'mio {dMma g'OyZ Kof'mikr
gSYr ‘bm {“imbr. mT {d{dY gsKQunilman Am'mo{OV YaUo,
‘mol), AmSXmoblo BE'mKSA'm ‘mU"‘mZ hm o8-8 NT hmoV
Jobrm, diMm[aHt NiQem H Yehr H moUmerhr EqmZo VSOmoS Ho br
Inhr. GS{mSA'm &Imda Com' 0T Jm°H 50, ‘mige, {' Sob
d -m-mgmho- AmS-cSH a 'mSATm {dMmamsda Efmim  {didmg
hmoVm.
‘mM H mimV Zjb g'WEH Agé'mMm RaH m E'mA'mda
RodE'mV Ambm Am{U nmofbgmélim ggof'am E'mA'm‘mJo” bmlom.
"W-Bcbm Hn {glo'mMo eyQJ gwv AgVmIm drambm AQH
H 3 mgmRr amofbg VoMo nmohmolbo hmoVo. EHo H mir Jwao amlUmam
dram AZoH  Am8XmobImiim ZoVm Am{U mT ani'r" nwaiH ma ama
{MinQniim Zm'H hr Pmbm. "H{©“Yrb "y{‘H1 E'mi'm 4E " j
OrdZmer {ZJ{SV hmoVr. "HmoQOZSVa AEYSV VwaiH Aem
{gZo'm d bkwnQmV EqmZo Hm‘ Hobo. CXm. V(i {MinQ
"njr, "AmYm MmSX Vw‘ al bmo" Am{U "H{'0" ho bKwnQ.
"Hu©“Yrb emhra g8'mOr “JVA'm AmdmOmVib eaX
AmhoV, nmoibo hmV £'mSZm {diVemhlo XmZ a0l ZwH Vil gmRr
CbQbobm dram gmWrXma Vo e3X lao HéZ, nwTA'm {iTrA'm

hmVmV {ZImao XoD Z Jobm.
o
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g Radaa
gSemoYZna {pImU

Z'fiH ma.
"nadVeZmMm dmQgv'A'm 'm ASH mnmgyZ 3hUOo 16 Efab
2021nmgyZ Améahr gSemoYZna {bimUmMm EH idVs Am{U
doJim {d'mJ gwv H &V AmhmoV. {dUmnrR AZwimZ Am'molmA'm
{e’ magnml A3’ mgn{iH mSA'm "mXeV 201900 WmZ amé
Pm&" mnmeyZ hm &Vimd "dmQgy 'A'm {dMmam¥rZ hmoVm. {d{dY
jolm$V  gSemo¥Z H aUme'm amU'mnH Am{U {dUmWu VoM
iVl gSemoYH mSMr aH meZmhm MmSJom AdH me CnbaY
hmof'mMr Ja0 "m‘wio "mJdbr OmBeh, Agm Amahmbm {didmg
Amho. 'm {d"mim0mao AH mX{'H MMmo{didmV AQYH ‘hldmio
Am{U AWenyU© "moJ¥mZ Xof mir "dmQgv Mr jVm XwUmdob,
Aerhr Amahr Anojm H aVmo,

gsemoYZna bolZ dmQgv ‘U0 aH meImWo nmRdE" mMr Am{U
E'm {bimUmMr 3H meZnydo {MH Egm H af mr EH nQV
"dmQgy 'Zo AmiyZ KoVbr Amho. E'm {UfiVar" JmonZr" narj
(oer reviewed) NOVYMo {Z°“ n¥Q He . 14 da {Xbobo AmhoV.
{bimU nmRdE mnydu Vo A4'mgmdoV, hr {dZ8Vr. "dmQgv U0
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{bimU nmRdE'mgmRr {df mMo H dm jolmMo -8YZ Imhr.
VgoM Vo bolZmV Xmldbog'm “m{fH qH dm MMmOE'H
g¥0Z{ebVodahr Zmhr, Amahr ’° EdTrM Anojm H aVmo
Hs, {bimUmMm COoe J§"ra Agmdm, {blmUmr AH mX{‘H
{eV nmibobr Agmdr Am{U g‘H mbrZ ‘amRr MMme{didmV
E'mUmao MméJbo 'moJXmZ {‘imdo.

XwXEdmZo, ¢'H mbrZ ‘amRr MMmefdidmV g¢-gSK"© MMMt
Am{U AmUIr “hidmMo 3hUo gdH f AmH bZmMr H ‘VaVm
(XaVo. A{"{Zdoer Amamon-dt mamonm$‘U'0 ASH Z Mino m
OmV Zmhr, Agshr KSVmZm {XgVs. "mnmRr‘mJo g'm0‘'mi"‘mShr
"mD JXu, MH Xma {dYmZmSMr Am{U VmEH mi Cima Xof mir
hmig, Amnbm ‘wOm VamgyZ nhmE'mir Ja0  dmQUo Agm
“Xbbobm H mimMm ‘h‘m {XgVmo. Cnamo® {d"mJm‘U’o
Mmo{didmbm JemgyZ AgUme'm 'm XmofimShm amkw'mod hmoUma
Imhr, Aer Anojm Hé m.

'm AidVSl {d"mmir gwédmV o émamgy Am‘AfmH S
AZoH gSemoYZna bol 0‘m Pmbobo AgyZ EmSMr narjU
afH< fm gwv Pmbobr Amho, ho gmSimfom Amahmbm  AmISK
dmQVmo. Am‘A'm “mdr bolH -dmH m§Zm "m {Z{‘ImmZo {dMmafid
gKZ hmokE ' mgmRrA'm ew"oANm!

- g§nmXH
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bol gm¥Xa H aEJmMr 9{He {m

. Amnbo AaH m{eV gSemoYZna bol ‘mfH« mogm’aQ

dS * mbch fidv nmV WZH s * nlgUfo (SJb,
E[aflo fw{ZHns, Hmfim B.) n¥d K ‘mH Am{U
erfOH Z‘yX HV Z research.watsaru@gmail.com
'm BO'ob ni'mda nmRdmdo. B6‘obloar0 AY' nOVIZo
nmRdy Z'o. bolH mio Imd, nlmm, H m'mMo fidv n,
Be‘ob Am'Sr Am{U gSnHE He ‘mSH 'mir ZmX bolmA'm
eodQr H amdr,

2., gSemoYZna bolmSZm {df mMo ~8YZ Zmhr, na8Vw eaX' moXm

3.

4.

2,000 Vo 5,000 eaX Agmdr.

gSemoYZna bol ho diMm[aH {bimU Agé mZo
E'm{0'o “mfoMm &'m{UV dmna, g8X'm*A'm emdmo’
nOVrMm Cn'moJ, {dMmamShim fidVSinUm AgUo J¥hrV
Am{U JaOoMo Amho.

Hw RE'mhr 3H mad'm dmL‘SHm; 'meg ‘n[adVeImiim
dmQgy ' {Zfofmh© ‘mIVmo Am{U Aem & mah'm
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o

bolZmg “wirl amoEgmhZ {Xbo OmUma Zmr.
nrEM.Sr. a-8YmVrb aH alo nmRdy Z9oV.

. nydcafgOr {‘imbobo bol fm {d"mJmV nmRdy ZfoV.

gSemoYZna bol aH m{eV H af 'mgmRr "dmQgy °
Xwhoar JmonZr' narjU nOVrMm Adb§~ H aVmo. bol
(o0 H afImgmRr Hw Rbohr ew&H dmQgy AmH maV
Imhr, 'm a{He ‘obm OmAVAV OmiV Mma ‘(oY mhim
H mbmdYr bmJy eH Vmo. narjH ‘S$SimZo {Xbobm
{ZU0" ASV* Am{U -8YZH maH amhrb, ‘mMr HY n'm
Im|X ; mdr.
bolmMr - nmoMnmdVr ~ Am{U bol aH meZmgmR r
fidrH mak'mV Amé'mir qH dm 7 Amé'mMr ‘mfhVr
bolH mSZm "dmQgy H SyZ fidVSinUo Am{U doimodoir
" Bo‘obimao H ichr OmBeb. E'mgmRr * mol gH dm
BVa gSnHO gmYZm§Mm dmna Hv 0.

g8nmXH
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X" O[dffH ‘mJcKecH gyMIm

"n[adVOZmMm dmQgv ‘gmRr gSemoYZna bolZm‘Ufo boH mZo
BZ Qo*iQ naWolQH b Am'Wa St gmfQoel (in Text Par-
enthetical Author-Date Citation) Jm g8X"© nOVrim
AdbS~ H amdm. fm nOVrZwgma aEfj bolm‘Ufo Amboéfm
gSX"mMo AmYma YoUo A{"a0V AgVo. Efm‘Ufo bolH mio
AmSImd, g8K"eJ<$WmMo aH meZdfo Am{U WoQ CKYYV Agob
Va n¥. He . Im(X{dUo AmdifH AgVo. CXm. (hmQrb
1997, nY. 43) g8X"0JSWm{dffrMo AY] Vnerb
bolmAfim eodQr OmoSho&fm g8X“efmXr‘Ufo XoUo AnafjV
Amho. CKm. (nmQrb, MSDH mSV (1997) ... Mm;H Qrmhoaklo
Mohao, 0Ze®s dmMH Midi, AmjaSJm-mX.)

BSJ<Or d ‘amRr gSK"@fmXr AdVSI Agmdr. hr ‘mfhVr XoVmIm
Hee © JSW (fcVSl, gSnm{XV B.), {ZVH m{bH , dVe'mZnl,
AaH m{eV HY Vr; a-§Y B., g8Ho VWi d g¢'m0‘m{°
Agm Agmdm.

EH mM bolH mMr AZoH nwiVHo Agéfmg Va g8K"0fmkrUfo
dfmCZwHe * nmimdm.

bolm‘Ufo EH mit gmYZmiim g8X"0 bmimonmR foVmo Voim "V
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eX dmnv 2 n¥9 He ‘mSH Umdm. CXm. (‘mSSHo 2020,
nY. 27), (Viid 29)

90 g bold mSMm AmSImdnSIHe ‘o d I8Va dfmZwHe ‘o
(mdr. OoWo EH mM bolH mMo EH mM dfmeVrb bol AWdm
J<SWmMm g8X"© Agob VoWo CXm. 2017 A, 2017 -
Agm dmna H amdm. OoWo bolmMo AWdm J<§WmMo EH mnojm
AQYH bolH AgVrb VoWo nfhéfim bolH mAfm ZmdmZSVa
"d BVa' Ago OmoSmdo. g8X"© gyMrVrb AYY C,ol
Imbrba‘mUo AgmdoV. BZ Qo*iQ gmfQoeZ miT H gmV

{Xbo AmhoV.

bolH mMm Je§W ... nmQrb, MSDH m8V (1997) ... Mm;H Qr~mhoaMo
Mohao, OZe® s dmMH Midi, AmjaSJm-mX. (nmQrb
1997, n¥. 78)

gmi{XV JW .. "moio, "m. b. d {Hemoa -o5{H hmi (g8nm)
(2003) .. ~XbVm ‘hmami", Sn'. -m-mgmho~ Am§-oSH a
AH mX‘r, gmVmam. (“moio d ~oS{H hmi 2003, n¥.
178)

gnifXV JWivib bdl . "“mJdV, dXIm (2009) .
"wYhm EH Xm "Sm°ég hmD ', Jr¥mbr, {d. 5. (gSnm)
oraiZ gmoSdvmZm, {XbrnamO aH meZ, nwUo, nY. 412-
418. (*mJdV 2009, nY. 413)

{LVH1{bHvrb bdl .. -m-a, AemoH (2015) .
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"' ~irMm ... EH "maVr{ noM’, Api‘VmXe©, dm{foH
{deofm§8H , n¥. 10-21 (-m-a 2015, n¥Y. 20)

dVeiZninvib bdi . Qifmio, Sn. Imloe (2021) ..
"{hadmBO hoM lao Am;fY', ‘hmami” QmBedg, 16 E{ab
2021, nY. 6 (QoHmio 2021, nY. 6)

AaHr{eV HVr . ndma, akm Xfm (2015) .. "Jmo. m,
XoenmsS o mSMm ImQ H méMm {M{H EgH  Adfmg,
(A&H m{eV -5Y, ‘wi-Bo {dUmnrR) (ndma 2015, nY.
188)

g8Ho ViiWimdarb bol ... ~mSXoH a, adrU XeaW (2021)
.. WAYm gmd8fmshim H mi

https://www.loksatta.com/lokrang-news/matt-spelling-
mistake-for-printing-alumni-posters-banners-or-
leaflets-akp-94-2452328/

(¢SHo ViWimbm “0Q 26 Efab 2021) (-mSKoH a 2021)

gm0l . foed dmk'mao (2021)

https://m.facebook.com/
story,phpPstory._foic=3062216370538467&id=100002504892114
(g8Ho VAWimbm “0Q 26 E{ab 2021) (dmK‘mao 2021)
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{edmOr ‘hmamOm§darb
B{Vhmg bolZ ... {d{dY OmidSkr dmé-yaH a
AYdfmWO

Xoembm ‘moRm aXrK© B{Vhmg bm"bm Amho. Odinmg

fima hOma dfmd'm "m B{VhmgmV “maVim¥ AUV amOo hmoD I
Jobo. ‘mi E'm8‘U'o {edmOr “hmamOmShto AWmZ AZY gm¥mal
Amho. "Abmi{H H H VYOEd Agbobm ‘wladVeH amOm' Aer
E'mSr &(V'm OZ'mIgmV é0bobr Amho. ‘hmami'mV H mhr
bmoH E'm§Zm {edmiim AdVma ‘mZVmV. Joé'm XmoZeo dfm®V
fedWaimda gmob gSemo¥Z Pmbo Amho. ‘hmami mVrb
BVhmgH maméda 'm {df mWr Aer H mhr ‘mofhlr hmoVr H s,
XrkoH mi “hmami'mhm B{¥hmg ahUOo ' ° {edmOr ‘hmamOmShm
B{Vhmg' Ago OUy ¢'rH aU {Z'meU Pmbo hmoVo. AmQVmJm-V
E'msA'mda AZoH JSW {bfhbo Jobo. Ho di B{VhmgbolZh
Tho Va nmodmSo, Hm', ImQH,6 H miar Aem AIoH
om{hE'3H mam§Im £'mSZr {df' nwa{dbo AmhoV. £'mSA'mda ‘amRr

boflH m ‘wS-BopiWV Eg. EL. Sr. Qr. ‘hbm {dUmnrAmAfm B{Vhmg
{d"'mJmV ghfmolr am{YmnH &hUyZ H mgoaV AmhoV.
BO*0b- jaswandi75@yahoo.com
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d A‘amRr B{VhmgH mamsZr bolZ Ho bo AgyZ ‘m B{VhmgbolZmda
AZoH J<SW {b{hVm “oVrb, BVH s 'm {df' mMr i'mar ‘moRr
Amho. {edmOr ‘hmamOm$A'm B{VhmgmEdTmi £'mSA'mdarb
"B{VhmgbolZmMm B{Vhmg' hm aS0H d O{Qb Amho.

B{Vhmg ahUQo "yVH mim{df r diVw{ZdnUo Ho bobo {Zidi
H WI' Aer YmaUm ag¥V Amho. aF ‘jmV ‘mi, A'm H mimV
B{VhmgbolZ Ho bo OmVo, E'm H mimVrb amOH maUmVrb &"mdr
VidaUmbt‘wio Vo &"m{dV Pmbobo AgVo, Ago gd@gmYmanUo
{XaVo. gH -hpZm dVe‘mZH mbrZ amOH maU loif ' mMo EH &"mdr
VmpidH hE'ma Ago idvn E'mbm amé hmoVo. kmZ hr EH
es Amho, ‘m AWmGHo EH BSJOr {d¥Ym Amho. E'mim {diVma
Hv 1 "Eo{Vhm{gH kmZ hr gimm {idf ' mgmRr dmnabr OmUmar
EH ¢° 5 AgVo', Ago ahUVm “oBeb. "maVr™ B{VhmgmVrb
BVa H moUE mhr {df mnojm {edmOr ‘hmamOmsA'm
H mafH Xu{df'r Oo B{VhmgbolZ Ho bo Jobo Amho, E'mbm Vo
A{YH bmJy nSVo.

{edmOr ‘hmamOmSdarb BVhmgbolZmMo {dibofU H af milm
A'EL 'm bolmV Hobm Amho. EHm  emoY{Z-Smim AmdmH m
bimV KoVim gdoM B{VhmgH mamSA'm ‘m8SUrtm nam‘e@ 'm {RH mur
Koo AeS" Amho. ‘mi H mhr &'l B{VhmgH mam8Zr {edmOr
‘hmamOm8da Oo bolZ Ho bo Am{U "maVr" B{VhmgbolZm‘U'o
Oo ‘hidnyU® ‘mZbo Jobo Amho, Aem bolZmio {dibofl
Haf'mhim 'EZ "m bolmV Ho bm Amho.
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dmgmh{VH B{VhmgbolZ

{edmOr ‘hmam0 ‘mSMo nfhbo Mal HY fUmOr AZSV ¢meX
‘m§Zr 1694 Vo 1697 ‘m HmimV {bfhbo. H mi‘mo- X-VadmX©
‘m nmoWweJr0 boH mZo 'bmBO" Am™’ {X gofb-<oQS {edmOr
(Life of the Celebrated Shiva)) m erfOH mMo {edmOr
‘hmamOm8Mo M[al 1697°U o {b{hbo. ‘mi A’mbm emoewd
B{Vhmg bolZ ahUVm "oBGb, Aer B{Vhmg bolZ nasham
"maVmV dmgmh(VH H mimV ahUOoM {-{Qe ASD aiWm{nV
Pmé'mZ8Va gwv Pmbr.® H QZ Oodg o a, an™-Q An"©, ‘ma{WAg
pYiMZ falJob, ESAS AH 1| doAfa’J, Oodg {‘b, ‘mD{]
Qv AQ € Epé’ YiQ Z Aer ‘amR cmShim B{Vhmg {bfhUmé'm
A'maVr” gSemoYH milr XrK© naSnam Amho. “'m- gSemoYZm\yZ "h,m
H aUmam bwQmy , -$moa’ BWmgyZ Vo "OlmA'm e "mimVib
gdmeV ‘mon amOH maUr' BWn 'V {edmOr ‘hmamOms-0bA'm
{ddY aV'm gmH ma€'m Jod'm. ‘ménH s H mhr gSemoYH
i'dgm'mo BVhmgmilo amU'mnH hmoVo. Va H mhr BOAQ BS[S'm
H8 nZrVrb A{YH mar hmoVo. ‘amRem8{df'r dmQUme'm- {OkmgonmoQr
ho bolZ &mw>'mZo Ho bo Jobo hmoVo. Vol ho B{Vhmgboll A'm
18i'm eVH mV Ho bo Jobo, E'm H mimVrb “maVmVrb amOH s
gSX"chr bjmV Kovbo nmfhOoV. ‘m HmimV {-{Qe-‘amRu
gimm-g8KfO gwv Pmbm hmoVm, 1818 gmbr ‘hmanmi'mV {-<{Qe
ASD aiWm{nV Pmbm. 'm H mimV AZoH aemgH s
AIYH mé'm§Zr "maVmhm B{Vhmg {b{hE mMo aH én hmVr KoVbo.
E'mSMo ho CUmoJ {ZIi kmZbmbgonmoQr gwv Pmbobo ZihVo.
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‘amRemé{df r kmZ {i{dUo hm gwa hoVyhr “m B{VhmgbolZm'mJo
hmoVm. E'm'mJo {~<{Qe dmgmh{VH amA mMo {hVg8-8Y XShobo
hmoVo. ‘amReméda amd™ H am'No Va ‘amRemSir demgl 1k
Her tmolr, ho OmUyZ Kolo EmSh'm 8 o ‘hidmio hmolo,
ahUyZhr Vo ‘amRemék'm B{VhmgmH S dibo.

H moUVrhr naH s* am0dQ Amnbr glmm Ho di X-md VSimA'm
gmhm'mlo {QH dy eH V Imhr. A'mSA'mda amA’ H am'Mo, £'m
400A'm g8'VrZo d ghH mamZo {Vom amA'H ma'ma H alo §'
Aglo. {-<{QemSZr Amnbo gm‘md’ {QH dF'mgmRr oW Amnbo
&"WEd (egenony) AWmNZ H af"mMm &'EZ gwv Ho bm. "maVrr
bmoH amA" Haf'mA'm bm'HsMo ZmhrV,' Ago B{VhmgmiyZ
{0 HvI{qQe Amnd'm amh'mbm "A[Y'mY'Vm' (e
may) {(dE ' mMm 'EZ HarV hmoVo. BORQ BS{S'm HS nrhlo
"maVmVrb amA" ho "H m'UmMo amA™ (R of ta) Amho,
"{IY'U (secul) amA™ Amho, "H 8'mUH mar amA™ el
fae sute) Amho, Aer {'WHo ag¥V HaE'mV Ambr. 'mCbQ
{-«{Qenydot mbrZ "maVmVrb amA ho AamOH VoMo amA hmoo,
Aer a(V'm {I'meU H af'mV Ambr. "maVmVrb bmoH fdV..da
amk H af'mh'm bm'H sho ZmhrV:; Vgo nyd}H Stb bmoH m8Zm
ehmlo H v Z gmoSUo ho Jmoé¢'m ‘mUgmA'm SmoS'mdarb AmoPo
(white man's burden) Amho Am{U ahUyZ "m Xwhoar hoVySZr
(-{Q emSIr ‘maVmV amk' AWmnI Ho bo, Aer {‘WHo
B{VhmgbolZmVyZ 3g#V H af ' mV Ambr. £'m8Zr Amn&'m a"wEdmio
Omio "“mfm, gm{hE", {ejU, B{VhmgbolZ, {dkmZ, gSJrV
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Aem gmSiHY {VH jolm$V {dUm'bm gwédmV' Ho br. Oodg {‘bZo
"maVr B{Vhmgmim "amMrZ ahUOo qhXy H mbisS, ‘0" 'wurl
ahU0o ‘wiibr* H mblSS d AmYw{ZH ahUQo {-{Qe H mbI8S*
fer H mb{d'mlUr H v I BVhmgbolZmImao “maVmV
O'mVdmXmMr -rOo noabr. B{VhmgbolZ ho EH mM doir {-<{Qe
amd'mbm A{Y'mY'Vm {dyZ XoUmao Am{U "maVr'm§0'o Yy Q
nmSUmao EH "XwYmar e’ ~Zbo.

On'l an-Q grbo (1834-1895) ‘mlo ‘amRenilo amA
ahU00 EH bwQmv $Mr gSKQZm hmoVr, Ago dUOZ Ho bo; Va ga
pih§YgoYQ pi‘W (1848-1920) 'm {~«{Qe B{VhmgH mamZo
{edmOr hm MmoamShm ZoVm hmoVm, Aer AkmZ‘ybH d {~Z-wSmir
{dYmZo Ho br hmoVr.? Ooag H qZh* J«+Q S (1789-1858)
‘mMo {edmOr ‘hmamOmSdarb B{VhmgbolZ ho dmgmh{VH
naSnaoVrb gdmoV ‘hidmio ‘mZbo OmVo.% JeQ §' hm gmVmam
and'mim "molb{QH b E0SQ" d "aofg5|Q" 3hUyZ Hm‘ HarV
Ago. E'mim "E {hiQ'r Am® {X ‘amRmQ¥ hm J<§W 1826 gmbr
3{g0 Pmbm. 182900 "“amRem8Mr ~la” *m ZmdmZo E'mm
amRrVrb AZwdmihr 3g0 Pmbm. "‘amRr gimoMm CX' ho
H mhr EH m XrKo d;"dembr naSnaoMo ' {bV ZihVo; Va dUdm
Ogm 08JbmV AMmZH bmJVmo, Vgm Vmo {Zidi AMmZH nUo
Pmbobm EH CDoH hmoVm', Agm {gOm§V E'mIo 'm nwiVH mV
‘m8Shm hmoVm. ‘amRcm8A'm amA'mV ¥SJoYmono, ‘wyl{Jar hmoVr,
Agohr {TH {0 E'mlo 'mV ‘miSho hmoVo. §' N hm J§W “wS-B0
am§Vm‘Yrb embo™ Ad 'mgHe« ‘mV g'm{di’ Pmbm. ‘hmami” mVrb
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gw{e{jVmSMr nfhbr {nTr {edmOr ‘hmamOmSdarb hm B{Vhmg
dmMyZ ‘mokr Pmbr. mT B{Vhmgmhim'© amQdmSs, dmgwXodemor
la0, [a'mgVH ma gakogmB0, OXwImW gaHma 'm gdo bolH méZr
S A'm B{VhmgbolZmVrb IwQr Xmi{dé'm.

AWmOV gdoM  dmgmh{VH B{VhmgbolZ *maVm{df'r
qZXmZmbiVr H alinao ZihVo. ‘mD §) iAQ Epé’ iz (1779-
1859) ‘mZo {bfhboé m "{hiQ r Am*’ B§{S m' (1844) 'm
JSWmVyZ E'mlo {edmOr ‘hmamOm${ef'r Jmiadmoma H mTbo- Amhol.
Epé’ VAQZbm ‘amRem8{df'r AE'SV Am¥a hmoVm. Qodg {bIo
{b{hbobm *maVmhim B{Vhmg E'mbm A‘'m{" hmoVm. EH Hw eb
goImIr, “wEglr, H V- Jma amOm 3hUy E'mo {edmOr ‘hmamOmSim
Jmjad Ho bm AgyZ VEH mbrZ ‘wbyl{Jar H aUmé'm g§{YgmYy
amOH mf " mSnojm £ mSMo doJionl £'mIo XmidyZ {¥bo. ‘hmamOm$A'm
‘molt Vo'wioll ‘amR "EH ani”* ahUyZ CX'mbm Ambo, Aem
edXm§V E'mlo ‘tmamOmSMo ‘moRonl 1" Ho bo Amho.’ ‘amRr
gmobm "ari " 3hUyZ &S-motUmam Am{U {edmOr ‘hmamOmSi'm
H ma{H Xubm "fdmV8l w0’ Ago g5-moYUmam nfnbm A'amRr
B{VhmgH ma &hU0o Epé’ YAQZ hmo .2

ami” dmXr a{ViH« ‘m

JesQ " A'm bolZm{df ir Vrd« 3[V{He ‘m Zr. 0. HsVoZo
'm EH m ‘hm{dmb rZ {dUmi"'meA ' m EH m {Z-$YmVyZ C'Qpr.
Emi$Va § A'm bolZmbm aF'wima YoF'mgmRr ‘hmami'mVib
AZoH giemotH miT Ambo. S” A'm B{VhmgmZo ‘amRr ‘mUgmSA'm
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Api*¥m Xwimd&'m Jo&'m. “maim'm d ‘amRemSA'm nam"dmilo
eé" "oWrb Zd{e{jV ‘U"‘dJmobm Snily bmJbo hmole. Amné'm
BVhmgm{df'r ‘m dimeV EH Zdo AmE“mZ {Z'mcU hmoD
bmJbo hmoVo. “mSVYZM 191'm eVH mA'm Clmam¥meV B{Vhmeldf H
Or EH bmQ Cgibr, E'm8VyZ ami’dmXr d amXo{eH B{Vhmgmo
AZoH {dY Am{diHna mT Ambo.®

‘hmkod JmogdX amZS (1842-1901) 'mim "{X amel
A" ‘amRe im'd2 (1900) hm ‘amRem$k'm B{Vhmgmdarb
A{"OmV JeSW ‘mZbm OmVmo. amZS|Zr 'm JeSWmV §" A'm dUm
{oOmSVmMm 3{VdmX Ho bm. "“amRr gimolim CX' H mhr ANmZH no
Pmbm Imhr, E'm‘mdo H mhr Xidr "moJm’moJ ZihVi; Va mfm,
gmfhE", gSGHY Vr, Aem KQH mSZr EH {IV -mSYbos'm ‘amRr
gmOmA'm "ami -{Z{'OVrMm Vmo EH Am{dH ma hmoVim, Agnm
EH Zdm AYd'mWo E'mSZr ‘m JSWmV ‘m§Shm. 'm JeSWmiid
aH aUmSMr erfoHo nmfhbr Var “mMr H énZm oD eH Vo,
"0ZHer V'ma Pmbr', "~r0 H go noaba', "~rOmbm ASHw a
H g0 wao "d¥j "w bbm’, "d¥jmbm ’ o Ambr' BE'mXr.
amRr gimod'm CX'mgmRr *°'s MidirZo nmofH gmSiHY {VH
d gn'm{OH dmVmdal {ImcU Ho bo Am{U E'mMm amOH s
Am{@H ma ahUOo {edmOr ‘hmamOmSMm CX', hm amZS| M
AYd'mWo ‘hidnyUe hmovm.” E'mSi'm ‘m JeSWimIo ‘amRr {didmV
emor B{VhmgbolZmMm nm'm KmVbm.
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~hpOZH| Br B{VhmgholZ

19°'m eVH mVrb {edmOr ‘hmamOmSdarb Xwgao EH
‘hidnyU© gMVZ aH Q Pmbo Vo ‘hmE‘m "w bo (1827-1890)
'm$A'm bolZmVyZ. ‘himE'm " bo ho H mhr 1 dgm'mZo B{VhmgH ma
ZiVo. ‘ml Vo EH gD’ -w{O'SV hmoVo.® OmVr-ASVmMr
Midi Am{U Or-‘w® s Midi 'm XmoYhrhr MiditMr
Ywam dmhlmao "wbo ho -bbOmlo ZoVo hmoVo. E'mSk'm bolZmiyZ
"maVr’ B{VhmgmH So nmhE'mir EH ‘ybimr Nir E'mSIr
{Xbr. ""maVmhm B{Vhmg ahUQo dUo- -g8KfmCMm B{Vhmg Amho
Ago EH Zdo gyl E'm8Zr ‘msSbo. £'mSA'm "NinVr {edmOr amOo
"mogbo ‘mSMm ndmSm' (1869) ‘m H mi'mVyl E'mSIr "a'Voo
gwl nmhUmam, 30m{iVXj amOm, Agm‘mY" "moOm, ‘wg0r
goImZr' Aer {edmOr ‘hmamOm$Mr aV'm C'r Ho br
"Hw idmSr-"yfU' Agm “hmamOm8Mm C,of E'mSZr Ho b,

'mh nmodmScmV E'mSZr “maVr’ B{VhmgmVib  amMiZH
mimH S bj dovbo Amho, "-«m:UemhrZo i{i'mSho {ZXmCb H
20 Ho bo, naewammlo J{i'mém {ZmV Hom Hobm' Aer ‘msS
Ur HaV "“hmAar ho nydublo jfi" hmoVo Am{U I§VaAn"<e
hmoD Z E'mSIm ‘hma ho Imd nSbo, Aer i'wEnimr E'méIr
gm§{\br. hm nmodmSm £'mSZr Hw U-r, ‘hma, ‘mir, ‘m§)
"mSgmRr {bihbm AgyZ E'm§Im g‘Omdm &hUyZ Vmo £'mSZr gmob'm
"mfoV {bfhbm Amho, Agohr nmodmScmbm {b{hboé m aiVmdZoV
E'mSZr I'VK Ho bo Amho. 'w biMo ho B{VhmgbolZ A{Ve'
‘hidnyUO hmolo. "mVyZM nwT “maVr' BVhmgmHS ~KE'mMr
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Zdr Nir XoUmao "A-«m:Ur B{VhmgbolZ {dH {gv Pmbo.
WwbiMr "gbJ*md-g'Vm' 'm Vidmda AT Om hmol
"HYrH Yr Amné'm nEZrim-gBO-mBaMm g,m Kolmam hm amOrm
O'mA'm -m-VV {H Vr Ctma Ymoal -milV Ago, 'mir
modmScmV £'mSTr AmdOyoZ Im|X Ho br Amho,

EH mofUgmi'm eVH mVrb {Vgao C,0lZr' M[al &hU0o
amOmam‘emor “mJdV (1851-1908) ‘mSMo 1889 gmbr
aH m{eV Pmbobo "{edNinVtMo M[al' fo 83 n¥grdk NnfolmZr
nwilVH hmo’. “mJdV ho ‘w§-BoA'm g/Q Pofd'a ‘hm{dUmb'mV
oY Wo amJ'moH hmoVo. embo’ {dln'mZm Cn'moJr SV
her H mhr EoVhm{gH M[alo E'mSZr {bfhbr. {edmOr
mamOméhr OJmVrb ‘hmZ ‘'mo0o d amOo {gHS ¥, ga,
Tonmofb'Z, Amja8J0o-, bm’S SbmBoih 'mSA'mer Vwbm H v Z Vo
E'm8A ' mnojm lod hmoVo, Ago E'm§Zr "mV Xm{dbo Amho. 2

{edmOr ‘hmamOmSA'm M{al-H WoZo ‘amRr gmhE ' mbm AZoH
{df" nwafdbo AmhoV. {-Qe HmimnmgyZ ‘amRr gmfhE'mV
{edmOr ‘hmamOméda AZoH H mi*-‘hmH mi’, ZmQHo {b{hbr
Jobr AmhoV. 'm gmfhE'mWyZ {d"VimyOohim Am{ciH ma fmolmo. 1t
‘m¥od ‘moaoida #1Q o ‘am0m {edmOr' (1869-1871),
JUoe emdr bobo 'm8Mo fedmOr M[al' (1873), d ASVmOr
hSuH @ ‘'msMo "lr{ed{dO " (1891) -- hr ‘hmH mi'o
ahU0o  {edm0r ‘hmamOmSho  JmiadJ<§WM  hmoVo.  {edmOr
imamOm8A'm amA"iWmnZo'mJo fidamA” d AdmVSlf 'm “yi

aoalm hmoE'm, hm {dMma B§Q "mSZr Amné'm Hmi'mWyZ ‘m§Sbm
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Amho. {edmOr ‘hmamOmSdarb o bolZ °. Ino. amIS il
bolZ (g0 hmoE'mnyduMo Amho, ho {deof Amho. {-<{Q e
am0dQr{dé0 bTE mgmRr d AdamA" fiWmnZogmRr doalim
{‘imdr, Agm gwa hoVy 'm VrZhr ‘hmH mi'm$A'm bolZm‘mJo
hmoVm.

{dgmi'm eVH mVrb B{VhmgholZ

{dgmi'm eVHmV {edmOr ‘hmamOm$da Qo B{VhmgbolZ
Ho bo Jobo, E'mMo dJuH aU XmoZ {d"mJms‘U'o H aVm "oBeh : EH
ahUOo gSemoYZ-nOVrMm AdbS- Hv I gSemoYH s™ {efViV
Ho bobo B{VhmgbolZ Am{U Xwgao ahU0o, i"dgm " mZo B{VhmgH ma
ToyIhr {edmOr ‘hmamOméA'm H ma(H YuMo A{Ve' A{'Id d
‘hdnyUe nOViZo Ho bobo g'mbmoMZ hmo'. dmgmh{VH
B{VhmgbolZmbm aF'wima 3hUyZ ‘hmami’ mV {edmOr
‘hmamOmSdarb B{VhmgbolZmbm Ama§" Pmbm. e§"a dfmA'm
'm aXrko H mimV {edH mbm{df rMr doJdoJir gmYZo {"iV
Jobr. 'm EofVhmi{gH XiVEodOmSho ‘hid AmoilyZ Vr Jmoim
HvZ aHm{eV HaUme'm B{Vhmg-gSemoYH mShr EH ge°
it ‘hmami’mV {Z‘meU Pmbr,

B{Vhmgm{df'r AZmiWm AgUme'm ‘mUgm$H S plVnV
nSboé'm ‘hidnyUe EofVhm{gH XAVEodOmSMo OVZ Halo ho
Hm' ‘mok XwamnmiV tmolo. ‘amRr, * magr, git¥V, ¢SJb
(amOAWmMLr), B8J<Or, '«| M, nmoVwOJr0, SM Aem {d{dY
"mfm§"Yrb bimdYr H mJXnlo, J<§W, admg-d¥immsV, amoO{Zem
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gSemoYH mSZm {iy bmJ&'m. -lar, eH md&'m, ni-i"dhma,
"Amkmnl' d BVa emor' JSW - Aer {H ViVar gmYlo
(nemdme CnbaY hmo/ Jobr. 'm gm¥ZmShr H Ree {M{H Egm
HaV ‘iR n[al* KiDZ Am{U {HE'oH doim ‘moRr Am{WcH
Pi gmogyZ B{VhmgbolZ H aUme'm gSemoYH mShr ‘moRr naSnam
hmami'mV {Z'meU Pmbr. "H mi'o{Vhmg g8J<hH V} H m{eImW
Imam'U gmZo (1851-1927), "Eo{Vhm{gH bolg8J<h'Mo
gSnmXH dmgwXod dm‘Z lao VWm dmgwXodemor lao (1858-
1924) d "B{Vhmg g8J<h' "'m ‘m{bHo Mo H V} X, ~m. nmagZrg
(1870-1926) "mSZr ‘amRmSA'm B{VhmgmMr gmYZo Jmoim
Hyv 2 Vir NmnE'mV Amnbo gd@id doMbo. 2

dmgmh{VH ~ B{VhmgH mam8Zr am‘w»'mZo {edmOr ‘hmamOmSer
{ZJ{SV ‘mofi'm dm bTmm ‘mShmh B{Vhmg {b{hbm. H mal
"B{Vhmg ahUOo JVH mbrZ amOH mal' Aer B{Vhmg{df H
‘mI{gH Vm E'm H mimV &'mdr hmoVr. ‘ml hr Idr gmYlo
amR cméMm - gm'm{OH , Am{WOH d gmSAHY {VH  B{Vhmg
{bhE'mA'm NirZohr A{Ve" ‘hidnyU© hmoVr, E'm‘wio 'm
omVImSA'm Am¥mao {edmOr ‘hmamOmSA'm H maH sXud'm BVa
nibysda aHme QmiUo ¢S Pmbo. ‘hmami'mA'm  BVhmgmer
LSV EolVhmigH  HmoimShm emoY KoDZ E'mSMo OV
Halo hol {didZmW Hm{eZmW amOdmS (1863-1926)
m$ho OrdV0'o -Tbo. E'mSr hr gdo H miXnlo "amRméA'm
B{VhmgmMr gmYZo' ‘m erfOH mgh 1891 Vo 1926 'm H mimV
Va-b 22 155m§0°0 aH m{eV Hobr. £'mSA'm ‘VE'yI8Va E'méIr
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Jmoim Ho boé'm XiVEodOm$Mo AmUIr Mma 1S aH m{eV Pmbo.
'm gm¥ZmSir H Rz {M{H Egm H v Z E'mélin BVhmgbolZmgmRr
Ch'moJ H v Z {edmOr ‘hmamOm&{df'r d {edH mim{df'r
AlVe' gimob gSemoYZ Ho bo Jobo. ‘m‘U’0 ‘amRr d A‘amRr
Aem Ymo'hr B{VhmgH mam8iim ¢'mdoe hmoVino

'dgn'mlo B{VhmgH ma ZgyZhr {edmOr ‘hmamOmSA'm
H mafH XuMo A'mSZr A{Ve' A{"Zd d ‘hidnyU© g‘mbmoMZ
Ho bo, Aem {dMmadSVmSir EH Xwgar naSnam ‘hmami' mV {dH {gV
Pmbr. "B{Vhmg {bfhUo hmM B{Vhmg KS{dE'mMm EH ‘mJo
AgVmd, Ago Amoto em'Q ‘mio EH {dYmZ Amho. ‘m Y'm'mlo
‘hmami'mVrb AZoH ZoVo, {dMmadSV, g'mOgwYmaH ‘m§Zr {edmOr
“hmamOméda bolZ Ho bo. ‘m‘U"o ‘hmE‘'m "w bo, HY . A. Ho iygH
am‘ZmW MihmU, eaX nmQrb, eaX Omoer "mSMm g‘mdoe
hmoVmo. "m {dMmad8VmsZr {edmOr ‘hmamOm8Mm "-hpOZH| Dr B{Vhmg
‘m§Shm. VgoM H "5 Snsk, bmbOr n|Sgo, Jmogdk nmZgao mSIr
{dH gV Hobobr EH ‘mSgedmXr nasnam Amho,

B{VhmgholZ d amOH mal

H moUE mhr nam"yV ami'm‘U" o B{Vhmg ho g'mOm‘U"o ami"dmir
Om{Udm {I'meU H af'mgmR rilo EH Cn'w® gm¥Z Aglo.
‘hmami’mVhr Ago &'EZ Pmbo. Ho di emdewO B{VhmgbolZM
Tiho Va EolVhm{gH H mXS-ar, ImQHo 'mlmao Amnbm - d;"dembr
Bvhmg g'mOmV rmole'mim &' 'm H minV ‘hmami mV
Ho bm Jobm. nam'yV ami'm‘U'0 idEdhalmiim YmoH m ‘moRm Agimo,
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"nmilm" naSnam hr {ddoH {Z6, AmYw{ZH , emor", “mi{VH dmir
Va "maVr naSnam hr AVm{HO H , ‘mmg, Aemor
AmU"mpE‘H  Aer {0Yewdr ‘mSSUr “maVmV dmgmh{VH H mimV
hmoD bmJbr hmoVr. - nmidmoE'dmX &hUO0 nydMo  diVw{ZAnUo
Ho bobo {MIU ZihVo, Va nmilimi" nfadol mVyZ Ho bobo Vo
nydiMo nmidmOE rH al hmoVo." Aem H mimV {edmOr
‘hmamOmSgma» m EofVhmight {d"Vllo Imade aU“m ‘mImemao

"maVr m$hr Api‘Vim Omonmgf'miim &'EZ Ho bm Jobm. ‘hmf'm
'whod HY . A HoiygHa ‘mSZr {ed0'SVr CEgd gwv Ho bo.
bmott ‘mY" {QiH nilr (1856-1920) {ed0 8V CEgdmbm
MmbZm {Xbr. "{ed0"SVrMm ami'r" CEgd 'm bolmV {edmOr
‘mamOmSA'm M[alm‘wio ami dm¥r Om{Udm Hem -HQ HaVm
‘0Bb, Ago {Q iH mSZr ‘m8S bo.* {edmOr ‘hmamOmédarb
B{VhmgbolZ “maVr" fidmVSif MidirA' m nmide§"y‘rda Ambo.
E'mwio {edmOr ‘tmam0 ho 'm H mimV “maVr’ ami'dmimilo
aloVo ~Zbo. ‘'m H mimVrb B{VhmgbolZ dmgmh{VH QrHo bm
4 "wima 3hUyZ Amé'm'wio "yVH mimA'm nalS {MH EgoFodOr
E'mMo AdmOdr CmimrH aU ho Uy "oWrb B{VhmgbolZmio
EH i'dANoXH bjU ~Zbo. 19i'm eVH mA'm eodQA'm
XeH mV d 201'm eVH mA'm Ama§"r “maVmVrb d ‘hmami’ mVrb
amOH maUmV {~{QedMnd{damoYr ami"dmXr admh, qhKy-‘wiibr"
g8kfo dmT{dUmam O'mVdmXr admh d -«m:U-~<mahUoVa admh
‘ma'wl {dMma¥mam hmoE'm. ‘mio ‘hmami mVrb B{VhmgbolZmdad
n'm@'mZo {edmOr ‘hmamOmédarb B{VhmgbolZmda XyaJm'r
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p[aUm‘ Pmbo.5 Amnbr amOH s “y{H m {0 H af ‘mgmRr
B{VhmgH mamSZr d Zof ‘mSZr {edmOr ‘imam0 'm {d"yVrMo Amné'm
amOH ™ Jaolwgma {MIU H & 'milo 1Qnmn fo bo. AdY‘ d
fd"'mfm hm ‘amRr amA"glmolim nm'm hmoVm d Jmo-em:U &{Vmi
ho £'mSMo C{0F hmoVo, hm g0 NT hmof " mg {edmOr ‘hmamOmnojm
‘wibr® brJ OmAV H malr'yV Pmbr, ho Sn' AaqdX XoenméS
milo {dVmZ "ma AWenyUO Amho.

amMrZ Hmi hm ghXy H mi AgyZ Vmo "maVr™ B{VhmgmVrb
"wamQ tm H mi hmoVm. EAT oM Zho Va Vo ‘maVmA'm
B{VhmgmVrb “gwdU© wJ hmoVo, Aer {'WHo ‘'m H mimV {Z'meU
Pmbr. 'mCbQ ‘U""wdrZ Hmb hm ‘wibr' amOdQrMm H mi
AgyZ Vo "maVmA'm B{VhmgmVrb "ASYma'wJ' hmoVo, Aer
m§SUr nm,dm©T‘der d ami’dmXr B{VhmgbolZmVyZ hmoD bmJor
hmoVr. {-<{Qem$Mo " moSm d PmoSm™ ho amOH mal Am{U "maVmV
("o am{hbobo &{V{Z{YEdmMo amOH malU 'm8‘wio qhy-‘wiibr"-
EoS'mbm J<hU bmJbo. Am'©g‘mO d ‘wiibr brJ "méA'm
iWmnZm ho nwZe,mrdZdmXr d O‘mVdmXr amOH maUmMo Am{diH ma
hmoVo. amaS'h'm BVhmgH mamSlr {edmOr ‘hmamOmIm ami'r
EoSmilo d ami‘dm¥milo aUoVo ‘mIbo. {dgmi'm eVH mA'm nydm@YmeV
‘ol O'mVdmXr amOH maUmim a'md ahUyZ 0wz
ASYma wJmVyZ ami'mbm dm ‘hmami mbm -mhoa H mTUmam ghky ZoV
Ao {edmOr ‘hmamOmSA'm H maH YuMo (WU hmoD bmJbo.
"Jmo-«m:Ua{VambH  d "ghXdr fidamA'mMo {Z'moVo’ Aer
mamOméir a{V‘m mT AmUbr Jobr. {edmOr ‘hmamOm§Zr
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‘mi Amnbo amA" H Yrhr "ghXdr fidamA™ ShUyZ KmoffV
Ho bo ZiVo. E'mo amd' ho a'Vollo amA’ hmoVo. E'milr AZoH
Ymoalo, £'mSir am0“wdm "m8dv  'mlr Yadmhr {Vo. A'm {edmOr
‘imamOmSZr Y'moda AmYm[aV amOH mal Ho bo Zmhr, ' m8A' mdarb
B{VhmgbolZmVyZ ‘mi Ym{‘eH Uof nga{dE’mMr "Afed' HY E o
Ho br OmD bmJbr.

{edmOr ‘hmam0 ho O'mVdmir amOH maU loif mgmRr
Vgol ~«m:U--msUoVa gSkfmegmRr Zof'mSZm Am VoM. aUjol
{imbo. AYd'mWu n[aerbZmEodOr VoM VoM Vnerb qn0yZ
HomT EmV H mhr gemoH YY'Vm ‘mly bmibo. {edmOr
‘mamOmSdard B{VhmgbolZ E'm$im Am'wi'mVb ImQc®’
KQ ImSnwaVo gr{'V Pmbo. E'mSA'm OY'{VWrdv I
B{VhmgH mam§'Ybo  dmX  JmObo. ~‘hmarmi'mVrb amOH malmVrb
~«mzU-‘amRn gkimeMo gmdQ B{VhmgbolZmda nSbo. {edmOr
imamOm8Im aoalm XoUmao g'WO am'Xmg fdm'r hmoVo, ho (g0
H af"mgmRr Am{U E'mim a(VdmX H af'mgmRr ~<m:U--m:UoVa
A&'mgH m8‘U%0 MTmAmoT bmJbr hmoVr. {dgmi'm eVH mVrb
B{VhmgbolZmMm A&"'mg H aVmZm "mMo “mZ Rodmdo bmJVo.

{edmOr ‘hmamO Am{U A°s Midi

{d. Hm amOdm§ 'mSIr "amRqméA'm BVhmgmilr gmYZo' ‘m
Amné'm I8Snln {bhboé m 3ilmdIms’ YyZ Emsllo ‘amRemSA'm
B{Vhmgm{df rMo qWVZ aH Q Pmbo Amho. "hmami" Y‘@' hm
0" wlrZ HmimVrb “hmai mVib "wJY‘© hmoVm Am{U g'Wo
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am'’Xmgm$A'm bolZmVyZ Vo Am{diHY V' Pmbm  Am{U ' mitmil
amOH s* Am{diH ma {edmOr ‘hmamOm8A'm v nmZo Pmbm," Aer
m§SUr amOdmS ‘mSIr E'mSk'm bolZmVyZ fo br.” ‘mani -
Y'moMo Zo'Ho fdv n H m' hmoVo, ‘m {df'r E'm H mimV -arl
‘V'Ym§Vao hmoVr. {edmOr ‘hmamOmSA'm CX'mbm g8V MidirZo
0o ‘moJXml {fbo, Vo amOdmSemsTr A'm{" Ho bo; £'mk'm H m'mebm
gWmA'm ‘hmami-Y'meMo VimpldH  AQYOmZ hmoVo, Aer E'mée
NT YmaUm hmoVir, amQdmScm8hr ‘hmai”-Y‘moMr H énZm hr
~m:UH) OV hmoVr, Aer QHm E'mSda Pmbr,

amOdm$ 'mSlr {edmOr ‘hmamOméllo AdVSI M[al {bfhbo
Infr. ‘mi E'mk'm 18Snskm aiVimdIm d bol ‘m§YyZ £ méli
“hmamOm8{df rir Vo 1" hmoVinV, £'mShim “fedmOrir JwUgSnkm'
hm bol 'm RirZo “hidnyU© Amho. 2 fidamA™ d fidY‘© m8Mo
il H aE'md'm hoVyZo {edmOr “hmamOnSZr H m'@ Ho bo, Ago
aVnmXZ amQdmS mSZr H bo. Yo {b{hVmV, "{edmOrMo dVeL
Ir\rMo, namH« ‘mhlo, fidY‘Onam WMo d naY‘@ gfhilwVoMo hmoVo,
Il Nmaeo bTmm ‘mvZ E'm {dO"r hmolo, VrZ Mmaeo {H ,0
“XmImV, Sm|Jamda d g'wDVramda -m8YUo; Il gV’ V'ma
H alo; ZdrZ Ama‘ma {Z{"0Uo; Zdo H m'Xo H alo; fid"mfobm
Cimo0Z XoUo; idV... nUaMZm H alo, H dtZm Aml" XoUo, Zdr
ehao dg{dUo, AdY'moMo gSajll H alo; Jmo~«m:UmShm &{Vnmb
H allo; am bmoH molma HY Eqm§*wio {edmOr ‘hmamOméHr Wimoadr
g0 hmoVio".*

i'mdgm{"H B{VhmgH mam8Zr {edmOr ‘hmamOms-0b Ho bobr
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‘m§SUr Am{U BVa g'mOgw¥maH d ZoE"mSZr Ho bobr ‘mSSUr hr
idVsl -oQ Zihvr. Va Emsi'nV EH OSUmEH Inlo tmlo,
{edmOr ‘hmamOméda bolZ H aUmao -~hpVmée B{VhmgH ma ho
~qmahl hmoVo Am{U {edmOr ‘hmam0 d am‘kmg fdm‘r
"m8A'mVrb Jwéfel’ mVo E'mSZr JYhrVM Yabo hmoVo. "mbm
gd©aW* Not {Xbm \m #. A. tiygHa (1860-1934)
'm8Zr. 1906 gmbr "j{I" Hw bdVsg NinVr {edmOr‘hmam0’
ho £'m8Mo nwiVH aH m{eV Pmbo.” Vo ‘hmE‘m w & 'm8hlo of'emotH
MidirVrb EH ghH mar Am{U ~«m:UoVa MidirVrb EH
IoVo hmoVo. {dégZ ‘hm{dUmb'mV Vo amU'mnH hmoVo.
Am-oH amém {cUmWukeoV £ méTr ‘miekee? Ho bo hmovo. £ mélr
Amné'm ghH mé"mégh 1887 gmbr ‘wS-BoV "amRm-EoS'oANw
g'm' Im‘H g8iWm AWmnZ Ho br. hr ¢"m Xadfu {ed0 §vr
CEgd gmOam H arV Ago. £'m8Mo ho nwiVH E'mSZr emhj “hmamOmSZm
AnU Ho bo Amho. ‘m JSWmMAZ {edmOr ‘hmamOmSir “Jmoalfa-méhim
da VoMm amOm'hr a{V'm Ho iygHa "'mSZr AYmoaoplV Ho br.
Ho iygH am§Zr Amné'm J<§WmV XmXmoOr Hm|SXod d am'Xmg fidm'r
ho XmoKohr H go {edmOr ‘hmamOm&Mo amOH s* Jwv ZiVo, Aer
‘m§SUr Hobr.2 qH -hpZm g8V ViwH mam’ ‘hmamOm§Zm Amnbo Jwy
Hamdo, hm ‘bmamOmSiim hoVy hmoVm; ‘mlVwH mam'md'm AH mbr
(IImlo Vmo AfgO amfhbm, Ago £'mSZr AYmoaoplV Ho bo. BSJ<0
B{VhmgH mam$Zr {edmOr ‘hmamOmSda -SSImoanUm, H nQmUm,
Hey anlm d Bi'mbmo'mZo byQ H alio, Ago Oo Amamon Ho bo hmoVl,
E'miohr 1557 E'm§Zr Amné'm "m nwiVH mV Hobo. 'm J<§Wmilr
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qhXr d JwOamWr “mfm8Vaohr aH m{eV Pmbr. “m nwiVH milm
BSJ<Or AZwdmX 1921 gmbr Eg. VmH mimd 'mSZr a{g0
Ho bm. ‘m nwiVH mMo erfeH hmoVo, ‘X bmBe’ Am"’ {edmOr
hmam0 & {X * m(¥a Am"" {X ‘amRr Eanm'a.%

JmogdX glmam' gaXogmBO (1865-1959)

Hm. Im. gnlo, dmgwXodemor lao, {d. Hm. amQdmS d X.
-m. nmagZrg ' m B{Vhmg-gSemoYH m8Zr Or gmYZo aH memV
AmUbr, E'm8Mm Cn'moJ H v 7 JmogdX gmam' gakogmB0 ‘mSIr
amRem$A'm- B{Vhmg {bfhbm. "amRr [a'mgV 'm ImdmIo
1902 Vo 1932 'm H mimV a{g0 Pmbobo E'mSMo ‘amReméA'm
B{Vhmgmdarb AmR 155 ho ‘moRol {dUimmnyU© J§W AmhoV.
il s e H Vo fedn0r m JSWmlmao E'mSIr {edmOr
‘hmamOmSdarb Zdo gSemoYZ mT AmUbo. "eHH') {edmOr’
m J§Wmir E'mSzr Xhm aH aUm0'o {d'miUr Hv T o o
H aUmbm EH dolio erfoH {boX E'mSZr {Xboé'm
“mdimVrd  ~fm', "Xoe'wimSMm  nwT mar, "fidamA mMm
("ot ar, "RV mitm H; dmar’, "id¥'meMim godH ", ‘hmami miim
('SVm, “gndo'mi'mim CN oM ) ‘fidkoemhm  COmaH
"qghmgZmYrida' d "ghXynVnmVemhrMm {Z‘mOVm' "m
erfoH mSdéZhr gaXogmBZr ‘hmamOmSA'm  H mafH Xulo yé"‘mnl
H g0 Ho bo, ‘mir H énZm "o eH Vo. Amnbo gSemo¥Z ‘moRem
AamRr dmiH dJmen'®V Tof mgmRr OXwImW gaH ma 'méA'm
AmJehmdv 7 E'm8Tr "Y'y (hiQ'r Am*” {X ‘amRm0ZMo VI 155
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1946 Vo 1948 'm HmimV BSJ<OrV afg0 Ho bo.

{edmOr ‘hmamOm§da A'amR r B{VhmgH mam§Zr Ho bobo
B{VhmgholZ

amo‘oe MSD Xim (1848-1909) ‘mSZr {edmOr ‘hmamOmSA'm
OrdZmda AmYm[aV "hmami” OrdZ a"mV' ZmdmMr H mX§~ar
-Smbr “mfoV {b{hbr. Vr dmiyZ gwaldIm goZ {edM[aimH
AmH {foV Pmbo. adtDZmW QmJmoa 'mSZr ‘fedmOr CEgd' hr
H{dVm {b{hbr. 19i'm eVHmV {QiH mr gwv Hobobm
"{ed0"§Vr CEgd' ~SJmbn"2V nmoMbm hmoVm. glmam* JUoe
XoDfiH a ‘mSZr -8JmbA'm * miUrA'm doir Vmo A{Ve' bmoH {3
Ho bm.®

OXwZmW gaH ma (1870-1958)

fedn0r ‘hmamOméda A'm  A‘amRr  B{VhmgH mamSr
B{VhmgbolZ Ho bo, E'mSmiH s OXwImW gaH ma ho EH a'wil
BVhmgH ma ‘mZbo OmVmV. ‘moJoH miMm BVhmg hm E'mSA'm
gSemoYZmMm a‘'wl {df" hmoVm. Amia8JOo-m{df'r Ad'mg H aVmZm
1o {edmOr ‘hmam0 'm {df'mHS Amt¥ T Pmbo Am{U £'mSlr
{edmOr ‘hmamOmSda XmoZ J<§W {bfhbo: “{edmOr A:S {h0
QmBOoag' (1919) d "hmCg Am*’ {edmOr' (1940).

OXwZmW gaH ma ho hmSmMo gSemoYH hmoVo. EofVhm{gH 1 Mr
(d"ymyom E'mSIm A'mi" hmoVr, HmoUVehr gm¥Zo dmna¥mIm
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E'mSMr AfgbVm d {didgZr Vm aaWm{nV H alo E'mSZm A{Ve'
‘hidmMo dmQV Ago. ‘hmamOméMo Mjal {b{hE ' mgmRr E'msZr
" magr "mfoVrb gmYZm$km Cn'moJ Ho bm. am8Ho naSnaoVrb ‘m
B{VhmgH mamZo diVi{Z B{Vhmg {b{hE mMr ‘hidmH mSjm
-miJbr. {edm0r ‘hmamOmSdarb gSemoYZ H aVmImhr E'mSZr
i NH moZ -midbm, E'mSZr Amné'm gSemoYZmgmRr BSJOr,
nmoWwer0, ' magr d ¢Slb (amOAWmIr) “mfoVb H mUXnimShim
Cn'moJ Ho bm, Am{U nwilVH mSA'm Zi'm Amd¥imeV Zi'm Ame’ milr
"a Vo KmbV am{hbo. ahUyZM E'mSA'm "{edmOr AtS {hO
Qmbcag 'm nwiVH mi'm 195V AZoH gwim[aV Amd¥i'm
g0 Pmé'm. E'mSA'm 'm nwiVH mim ‘amRr AwdmX {dZm'H
gXmfed dmH gH a 'mSZr {edmOr d {edH mb' ‘'m ZmdmZo
(g0 Ho bm,

{edm0r ‘hmamOmShm BVhmg {bhE'mgmRr w0 ‘amRr
gn¥lo ‘ml OXwImWmSIr H “Aigh Racbr Am{U E'mShm
dmna E'mSZr Qmibm. {edmOr ‘hmamOm$hm ami” nwéf ahUyZ
E'mSr Jmad Ho bm; ‘ml ‘hmamOmSMo demgl OmVr-Y'meda
AmYmabobo hmoVo Am{U ahUyZ ami'r" nmVirda CXma‘VdmXr
amh' iWmnZ H af'mV E'mSIm An'e Ambo, Agm {TH fo
E'mSZr H mTbm. Amné'm nwiVH mV E'mSZr ‘hmamOméhm {edm
Agm EHo ar C,o0l Ho bm. nwaoem gmYZm$A'm A'mdr {edmOr
‘hmamOm8Zr Ho bobm A’ PbimZmMm dY hm gSajUmgmRr Ho bobm
h,m hmoVm AWdm Imhr, Agm {ZHfO HmTUo HRU Amho,
Agm A{"3m" E'mSZr {Xom. £'m8A'm "m “Vm§‘wio ‘hmami mVrb
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'B{Vhmgao'r {ed"®' Zmam0 Pmbo. ‘hmami'mV gaH maméA'm
{imUm-0b Vrde &V{H 'm C‘Qbr. gaHma 'mSMr AZoH
Yo I8Vah'm H mimV A, am. Hw bH Uu 'm gmjonr B{VhmgH mamlo
nwami m§{Zer {ZamYma Radbr.

OXWImW gaH ma {b{VmV, "{edmOr-ObA'm doJdoJu'm
AR "mfm8“Yrb H mJXnimSMm H miOmydoH , glmob A4'mg
Ho & mda {edmOrMo B{VhmgH ma "'m {ZiH fmGaV oVmV Hs,
fedmOr > © ‘amRn Hn'ehng, AbmigHH nwéf tmolm. and'o
Zi Pmbr, amA'H E'm*U"0 Xw’ ir ‘mObr, gimm Zmhrer Pmbr
VargwOm gSnyU© ‘mZdOmVrA'm  B{VhmgmV  {edmOr-Obiir
"bmoH ZoVm amOm' Aer AmRdU H m"‘Mr H moabr Jobr Amho.
bmot mék'n Amem  AmH rndin- AmYmaiVs", OJmA'm  BAN
| 0imZ, ‘Tmbm CimoZ YoUmam, H &nlmSIm NoVidUmam, olme'm
H mimVib bmoH m8Zm aoalm Xof 'milo namH moQrlo a'EZ H almam -
"-hbV OZmgr AmYmv' Aer E'mMr a{V'm amhrb”.%

S gwaldZmll goZ (1890-1962)

‘amRemsA'm B{Vhmgm{df'r d {deofV: {edH mbm{df'r
H ‘mbrir AmiWm ~miJUmao Xwgao ~SJmbr B{VhmgH ma ahU0o
Sti, vl goZ hmoV. E'méIr "fedNInVr' (1920), "{X
A'S{ZAQ ofQih {gnQr Am™ X ‘amRmQ? (1923), " m“aol
-m'moJ«m’ sO Am*" {edmOr' (1927) d "{X {‘{bQar {giQ"
Am {X ‘amRmO¥ (1928) ho J<SW {bfibo. H bH imm
{domnrRmio  VEH mbxZ Hw bowe  AmewVmof ‘wiu 'mSIr
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{d0mnrRmVrb B{Vhmg {d"mJmV ‘amRo, aOnyV d erl "m8A'mda
gSemo¥Z H af mgmRr AU mgZmhlr {Z{'Vr Ho br. £'m {RH mUr
S, go ‘miir {Z'w°s Pmbr.2" goZ ‘m§lr ‘amRr, nfe@'Z,
nmoVwoJrQ d BSJ<Or Aer gd© gmYZo dmnv Z ‘amRem$hm B{Vhmg
{b{hbm. {edmOr ‘hmamOm8Mm ¢'H mbrZ Agboé'm HY UmOr
g"mgX "'mZo {b{hboé m -~larMo VgoM "{ed{Xp!2d0™ d
'MQUrg -l 'm Xmofhr JSWmSVb H mhr ‘mimSho £ 'mSIr
BSJONV “mfmiVa Hobo. "amR o fo i twQmv ZihVo; E'mélr
Amng'm gm‘m{OH d amOH 5" naSnam8er Agbobr Zmi VmoSbr
Imhr, demgHs' i'diWoV Zdo a'moJ HvZ E'mSIr A{YH
H m'oj i'diWm {Z'moU Ho br, Ago {IH fo E'mSIr
‘amRemS{df r HmTbo AmhoV.?

{edmOr ‘manOn§iin B{Vhmg ImQc‘ " KQIm§U'o ASHZ
nSbm molm, E'mbm E'mVyZ -mhoa HnjZ {edmOr ‘hmamOméhr
aemgZ 1 diWm d biH a'diWm ‘m XwbofjV nibySda E'méZr
me QmHbm E'mSA'm Vo, {edmOr ‘hmamOmA'm
H maft XunmgyZ ‘amRcméA'm B{VhmgmV EH m Zi'm ndmehm gwv dmV
Pmbr. ‘hmamOm8Zr gasOm‘emhr 1'diWoVib diwE'o -mOybm
Rocbr. E'mSA'm gV'mVib H moUVohr X dSenanamV ZihVo,
E'msA'm H mimV OhmJra nOVrMm Adb§- 7 H aVm
nXm{YH mé'mSIm migo d iVwénmV nJma {bm OmBo. gi¥'mU'o
E'mSZr HSH {6V AmUbr. HmoUE'mhr ‘mofh‘oda AgVmim
{o'm, ~«m:U, JmBo, H moUVohr Y'©JSW "méMr {dQ§-Im H v Lo,
Agm E'mim XSSH hmom. bT mBeda OmVinIm gmo-V Or, Xmgr dn
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I{VeH m AmUUo hm EH Jwihm hmoVim Am{U £'mgmRr * merle
{ejm {Xor OmBC. {edmOr “hmamOméZr Amné'm - bmoH m§Im d
gV 'mbm CM" U'o'mg® 5 d doalm ‘mSMo -mii Sy {Xbo hmoVo.
qhdr fidamA'mio BpBEgV ama H af mgmRr Xoe™ ‘mUgmShir
"m0 ‘manOm$k'm “modVr Jmoim Prmbr. E'méllo amOH mal ho
UwIr oSYem¥y d AdmWu amOH maUmnojm doJio hmoVo.
ani‘dmimd'm AN 0'o'mlo 2ofaV Pmboé'm E'mSi'm amOH malinV
ami (V' m eS'Vm XSE'm hmof'm gol "miMo ho gSemo
A{Ve" ‘hidmMo ‘mZbo OmVo.

or. £ gHHo S d SofZg gHHo S

Mmégo AboSPrmSSa gH Ho'S ho EH {~{Qe gIkr AQYH mar
hmoVo. E'm§Zr X. ~m. nmaglrg ‘mSA'm ‘XVrlo {edmOr d
amReméA'm B{Vhmgmda giemo¥Z Ho bo. £ mSo "(hiQ'r Am” {X
‘amRmO0%" 'm J<§WmMo VrZ 185 aH m{eV Pmbo. nfhé'm [8SmV
E'mSZr {edmOr ‘hmamOm$hm B{Yhmg {bfhbm Am{U E'mShm
Jmiad Ho bm Amho,

So{Zg H Ho S "m8Mo "{K JetS [a-0b" ho {edmOr ‘hmamOmSdarb
nwiVH 1937 gmbr aH mieV Pmbo. E'mSZr ‘hmamOmShr ViwbZm
0°OZrMm amOm "«0 S[aH Xwgam, BQbrVrb He mS{VH maH J° [a-meSr
'm$A'mer H v I {edmOr ‘hmamOmSIm "ghly amidmimiim ad® m'
Ago g§-moYbo Amho. ‘'m J<§WmMm ‘amRr AZwdmk "Jd&V Xoe'wl
'mSIr & mieV Ho bm® BSJOmSnydu ‘molb ‘oWrd gmmire
hmoVo, Agm g0 Amho; ‘ml BSJ<OmSIm A'mSA'mer H Sdr Pw0
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Umdr bmJbr, Aer ginm 3hUOo ‘amR hmoV, Aer ‘m§SUr
oS 'mSIr Hobr Amho. BSkOmSim “maVaV ‘of milm H mb
Am{U ‘amRemSA'm CX'mim H mb hm EH M hmoVin, Aer ' mslr
YmaUm hmoVr. {edmOr ‘hmamOmSZr ‘amRr gimollo -10 amodbo.
‘amRemSir hr nanam T ZmImgmho~ noedo, PmSerMr amUr,
BSkyad'm Abé'm-mBO Vool Yidméhoa d H moshmnya oWrb
amOkamUr "mS0mao {dH {oV Pmbr, Aem edm§V hmamOmShlo
‘hid £'m§Zr {deX Ho bo Amho

fidmVS1 mosma H mimVrb B{VhmgbolZ

"maVmhlr fidmVsl amar  (1947) d AdVl “hmami” milr
{Z{'oVr (1960) 'm KQZm§‘wio "maVmVrb B{VhmgbolZmV
EH Zdm QBnm gwv Pmbm. g§'w® ‘hmami” Midir‘wio ‘amRr
g'mOmV ‘amRr amo{eH Api'VoMo bmoU ngabo. ‘milo ‘moR
[aUm* ‘amRcmSdarb B{VhmgbolZmda KSyZ Ambo. ‘amReméA'm
BVhmgmhim AYd'mWo bmdVimIm Vmo H ¥r na-am§V (ofr Pmbm
Va H Yr H Aa qhXwEd(Z -Zbm. {edmOr ‘hmam0 ho ‘amRr
Apii‘VoMo aVrH -Zbo.

fcmVsi"molmaH mimV Ximmo dm‘Z nmoVma, . eS. eoQcbH a
d J. h. lao ‘mSZr hmVr KoVbobo {edM[al bolZmio H m'© nyU©
hmoD eHbo Imhri ‘mi ‘- {edNinVr : gSH pénV
{edM[almMr &iVmdZm, AmamiSs d gmVlo' (1964) hm
J§W eo0dbH am§Zr a{g0 Ho bm. eoOdbH a (1895-1963)
ho hmSmilo gSemoYH hmoVo. ¥ H moUE'mhr {dfei VidaUmbrd'm
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nfadol'mVyZ E'mSZr B(VhmgbolZ Ho bo Imhr. ‘amR cmSk'm
BVhmgm{df'r E'mSMr H mhr RiH {ZarjUo hmoVr Am{U Vr
E'mSZr nalSnUo ‘m8Shr.2 gSVmSA'm Y'©-gwYmalo‘wio qhly
g'mOmV Am‘ybmJ« ~Xb KSdyZ AmUUmar He« m§Vr Pmbr Zmhr,
Ago E'm8Mo ini ‘Y hmoVo. {edmOr ‘hmamOm8hlo H m'@ ho AdSao[aV
hmoVo. E'mSA'mdarb am’Xmg Adm'tgma>'m amOH s* Jwv Mim
a'md ho ~am:U B{VhmgH mam§Zr V'ma Ho bobo {‘WH Amho,
Ago E'm8Zr ‘m§Sho. Vo {b{hVmV, ™...AMYW{ZH ~<m+UmSr
fedmOrA'm JwéEdmilo ‘moRonU fdV..A'm OmVibm  {MH Q{dUo
hrM *<{“inUmMr namH nr ahQbr nmfa0o. nU Aem -mf{be
Hmi'mV“mami mVeb  ehmf"mgwat'm bmoH m§Zr Wi {nTem
H mbmni™ Ho bm d bmoH mSIm MwH sh'm ‘mimeda ghSdbo, hr
Jmoi B{VhmgmV {dgaVm "of ‘mgmalr Zmhr".*

qhXy g8iHY VMo gSajU-g8dYOZ hm {d0"ZJa “oWrb Am{U
{edmOr ‘hmam0 'm8‘Yrb g'mZ YmJm Amho, Ago E'mSo ‘V
hmoVo. {edmOr ‘hmam8OmA'm fidamA" {Z{‘eVrbm E'mSZr "' moJOY’
CnHe “ Ago g8-moYbo. {edmOr ‘hmamQ ho AdV.. ghXy Agbo
Var ‘wibr g§iHY VeA'm Mt QrVM. E'mSZr amA'H ma'ma Ho bm
Hmal E'm H mimV Vil MmjH Q E'm8Zm CnbaY hmoVr, eoOdbH a
{b{hvmV, "{edmOr 3hUOo nmMeo dfm?A'm ghXw‘wgb'mZ
bTemiim AYd'mWO g‘Obobm EH ‘od H Vme nwéf; ‘wgb‘mIr
g§iHY ViVib gdo Cim* ASJo AmE‘gmV Ho bobm EH namHe ‘r
dra, qhXwEdmMm {ZVmSV A{"‘mZ Agbobm EH Y'G{I0 ‘mUyg;
Xy gdo B{Vhmg ahUOo, HménTH di'’H U0
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AmMaUmV AmUE mim Admhmg Yv Z fdV..A'm KamV Jwbm'
hmoD Z ~gbod'm, Xw-U'm, ' gbog'm bmoH mShim B{Vhmg ho
E'mg H iy MwH bo hmoVo. Mmoamda ‘moa hmoD I hm  dO<bon
B{Vhmg Amné'm h'mVV £'mio ladSyZ QmH bm'".

idmVl molma H mimVhr  AZoH  A‘amRr  B{VhmgH mamSlr
fedm0r ‘hmamOmSho M[al {bhbo. E'mSniH's Sr. E'. HmaHm
‘m8Mo 1969 gmbr a{g0 Pmbobo 'fedmOr : nmoQ'JQ Am"*’
Abu BS{S'Z' ho EH &'l M[al hmo'. “maVmV ami’dm¥X 'm
8H énloim X" hmof'md'm VrZeo dimnydu “maV b EH “ami "
thmdo Aer ‘Zrfm -miJUmao {edmOr ‘hmam0 ho EH XyaXeu
amd'H V) bmoVo; Vo Ho di EH amlofeH IoVo IiVo, Aer
E'mSir 3V'm "m J§WmVyZ E'm§Zr gmH mabr,®

X. {d. H mio "mSMo "NinVr {edmOr ‘hmam0' (1958),
dm. HY . "mdo ‘'mSMo "'wJadVOH {edmOr ‘hmam0' (1955),
dm. gr. ~|Do ‘mSMo "lr {edmOr ‘hmam0' (1972) Am{U goVy
‘mYdamd nJSr ' mSMr "NinVr {edmOr' hr ‘amRr d BSJ<Or
"mfm§“Yrb M[alo -- Aer H mhr a‘wl M[alo &{g0 Pmbr.
0wl H mimg8-8Yr 2dZdrZ gmYZo aH memV "oV Jobr,
E'm gmYZm$A'm Am¥Ymao ZdZdr {edM[alo aH m{eV hmaD bmJbr.
"ledH mbrZ nlgmagSJ<hmMo VrZ 185 &H mieV Pmé'mISVa
E'mShm Cn'moJ H v I dm. HY . "mdo 'm§Zr ""wladVoH {edmOr
‘imam0' ho Amnbo {edM[al &{g0 Hobo. “mdo 'mSA'm Vo,
"maVmA'm B{VhmgmV/ AZoH amA'H V} hmoD I Jobo. ‘mi £'méniH s
{edmOr ‘hmam0 ho "‘wJadVOH Rabo. A{"{Zdoer dm A{VaoH s
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‘m§SUrhm A'md, g'Vmob AYd'mWO© Am{U gmYZmSda AmYm[aV
bolZ "mS‘wio nJStMo {edM[al lyn bmoH {&" Pmbo.*” JOmZZ
"miH a ‘oh|Xio 'mSMm 'lr amOm {edNinVr : 185 1 d 2'
(AZwH« ‘0 1996 d 1999) hm AbrH SA'm H mimVrb EH
‘hidnyU© C,0lZr J<SW Amho. {d{dY "mfmSVrb Afigb
gmYImda AmYmabobo ho N[al {d0,mZm§'U" dmimUbo Jobo.

{edmOr ‘hmamOmSir Wmoadr A'mSZr Amné'm i'm» mIm§VyZ
Am{U bolUAVyZ ‘hmami'mA'm H mImH moné'mV nmolldbr, E'm,
fidV..bm {edemhra ahUdyZ KoUme'm ~m-mgmho~ nwaSkao mShlo
"amOm {edNinVr' (1958) ho ‘hmamOmSdarb EH bmoH 3’
M[al Amho. VoM {edH WmH ma {d0"amd Xoe‘wl 'méMo
{018SmE‘H "eH H V} {edam™" (1980-82) ho EH a{g0
M[al Amho.

A. am. HwbH Uu (1925-2009)

fidmV8l' molma H mimV’ ‘amRem{df r d {edH mbm{df'r A'mSZr
AVe' ‘hldnyUe EofVhmigH gSemoYZ Ho bo, Ago B{VhmgH ma
dhU0o A am. Hw bH Uu AmhoV. {edmOr ‘hmamOmSA'm
OrdZmVrb E'mM E'm KQ ZmSMo M{doVMdoU I H aVm EH
aemgH , aOmfhVXj d XyaXeu amOm ahUyZ {edmOr ‘hmamQmsZr
amd'mbm Am{WeH 7W;"0 Xof ‘mgmRr HmoUVr Ymoalo Amibr,
'mda £'mé1r aH me Qui b Amho. £'mk'm "{edH mbrZ ‘hmari
(1977) d "Aer hmoVr {edemhr' (1999) "m J<§WmSVyZ
E'mSIr {edH mbrZ gm‘m{OH, Am{WGH , gmSiHY {VH B{Vhmg
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mT AmUbm.2 Hodh UmVrb {‘Rmi'm i'momé'mbm gSajU
XoUmao VoM eoVrd'm AWCH maUmbm  amofgmhl YoUmao "-ir
amOm {edn0r ‘hmam0' E'm8Zr gmH mabo. eoVr, CUmol¥Sko d
amd'milo CEnb H go dmT{dVm "oBeb, ‘mgmRr ‘hmamOmélr H er
Ymoalo Amibr, ‘mMr ‘mSSUr E'mSZr ‘m nwiVH mU%0 Ho br
Amho. 'm NirZo E'mSho "{RmMm ‘mbm bml ‘mobmMm’ d
“ir amOm : H moH Umm amOm' d “~m:U ahUyZ H moU
‘WomhOm H v nmhVmo' ho bol ' ma ‘hldnyUo  AmhoV.
gmYImSdarb a"wEd d diVw{ZonUo Ho bobr VI'méMr ‘m8SUr hr
E'm8A'm gSemoYZmhr difeiQco &hUVm Vb

"maVmVrb d "maVm{df'rA'm B{VhmgbolZmilo H mhr a‘wi
Qbno / naSnam sy ‘mZé'm OmViV. E'm§U%0 nmjdmoEdmit,
dgmhVdmXr, ami'dmXr, am¥ofeH , O‘mVdmXr, ‘mSgedmXr d
A-«m:Ur, Ago H mhr a‘'wl admh AmhoV. {edmOr
‘hmamOmSdarb B{VhmgbolZhr gdOgmYmalnUo 'm  djMm[aH
a"mdm8VyZ {dH {gV Pmbo, Ago {XgVo.

{edmOr ‘hmamOmSdarb ~hpOZdmXr B{VhmgbolZmMrhr EH
ge® naSnam Amho. bmbOr n|S g0 'mSMo Y@ H s He méWr
(1942), Hn'6 Srih ‘miir (1899-1991) “mam “mfUo’
(1967), JmogdX nmZgao (1933-2015) 'mSMo "{edmOr
H moU hmoVm? (1988), eaX Omoer (1935-2015) (d
BVa) ‘m8Mo "eoVH € mMm amOm {edmOr' (1988), eaX nmQrb
(1925-2014) "mSMo "fedmOrA'm ghXdr fidamA mMm lam
ely HmoU hmoVm : ‘hS&‘Xr H's ~«msUr? (1992) Am{U am.
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Im. MhmU (1913-1993) ‘mSA'm "eH HV} lramOm
fedNinVr : EH acaH g'mO a-moYH d nfadVOIH ma
(2007) - "m nwiVH m8VyZ {edmOr ‘hmamOm8{df'r AZmolo
bolZ miT Ambo Amho. EH n bolmA'm “mekoV 'm gd© bolZmMm
nam‘e® KoUo €5" Zmhr. hm EHm AdVSI bolmim {df" Amho.
'm {df mMr i'mar ‘mi 'm gwMrVyZ bimV "oVo. 'm {df 'mda
mT fidVSinUo {bfhE'mim ‘mZg Amho,

o
(X' Am{U {Qmm .
1 AYH ‘m{hVrgmRr nhm - )
1) A am. Hw bH Uu, ‘amRemSMo B{VamgH ma- (B{VhmgbolZ nOVr),
Sm‘§S npabHo eYg, nwlo, 2007,

2) Raja Dixit, 'Historical Writings and Research’, in Rajendra
Banahatti and G. N. Joglekar (Ed.), A History of Modern Marathi
literature, Vol 1I, (1800-2000), Maharashtra Sahitya Parishad,

Pune, 2004, pp. 238-278.

2. A am. Hw bH Uy, ‘0" 'wJrZ ‘hmami’, Sm" ‘S5 npabHo eYg, nwlo,
2007, nY. 12-13.

3. A{YH ‘m{hVrgmRr nhm -

A. am. HwbH Uu, Oodg HqZJh** J<+Q " : ‘amRemSMm B{VhmgH ma d
demgH , nwUo {dUmnrR, nwlo, 1971,

4, varsha Shirgaonkar, Eighteen Century Deccan : Cultural his-
tory of the Peshwas, Aryan Book International, New Delhi, 2010,
p. 5.

5. Stewart Gordon, The New Cambridge History of India : The
Marathas 1600-1818, Cambridge, University Press, New Delhi,

1998, p. 3.
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6. A{YH ‘m{hVrgmRr nhm -

S am0m Xr{jV, "B{Vhmg dmL2*" : 1950-2000', an. J. OmYd
(g8nm.), ‘amRr dmL2" mMm B{Vhmg : ISS gmVdm : 1950 Vo 2000:
'mJ {Vgam, ‘hmami’ gm{hE" n[afX, nwUo, 2010, nY. 459-481.

7. ¢ Imo. amZSe, (AZw.) Z. a. * mQH, ‘amRr gfmoMm CEH fo, ‘hmami
amk” gm{hE" g§iHY Vr 65, 4690, 1964,

8. AaqdX Xoenm$So, 'm@'r gSAHY ViMo OZH ', har ZaHo (gSnm.),
emoVmd'm Zi'm dnQn, St -m-mgmho- AmS-oSH a, ‘hmE'm wbo Am{U
amo{fo emhij M[al gmYZo aH meZ g{'Vr, ‘w§-Bo, 2006, nY. 1-16.

9. "L {X. " Sk (g8nm.), ‘hmE‘m 'who g“Je dmL2", ‘tmami’ amA
gmhE" iKY Vr ‘S5, w80, 1991, n¥, 33-72.

10. nhm -

Xwimo “mJdV, amOmam‘emér ‘midV : i'{> (M d dml2*'{ddo,
nAdpAVH npabgeJ hmCg, ‘W§-BO, 1947.

11. A[YH ‘m{hVrgmRr nhm-

Ximm ndma, amOm fedm0r : dml2"'rZ {'W, gm{hE" gSdmX 3H mel,
'w§-B0, 2001,

12. A am. Hw bH Uy, ‘amRemsMo B{VhmgH ma (B{VhmgbolZ nOVr),
nydm}°, n¥. 157-242.

13. Edward Said, Orientalism, Penguin Books, New Delhi, 2001,
p. 49.

14. \He VoWl bia“Uemor Omoer (gSnm.), bmok ‘mf" {QiH  bolgsl<h
(bmoH ‘mY" ~mi J&mYa {QiH 'mSho Ho garVrb {ZdSH bol), gmfhE’
AHmX‘r, Y'y {X,r, 1969, n¥. 388-389.

15. AagdX Xoenm8So, "hmari'mVrb B{Vhmgmilr dmQMmb’, nam‘e®, nwlo,
ISS 10, ASH 3, Zmoih|~a 1988, n¥. 37.

16. Viid, n¥. 41,

17. A am. Hw bH Uu, ‘amRemSMo B{VhmgH ma  (B{VhmgbolZ nOVr),
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gSemoYZna {bimU

nydm}°, n¥. 194-198.

18. VHoViWo bu‘Uemor Omoer (gSnm.), amOdmS bolgSJ<h, gmihE’
AHmXo'r, Y‘y {X,r, 1958, nY. 231-237.

19. Viid, n¥. 233.

20. HY iUamd AOWOL Ho iygH a, jfi' Hw bmdVsg NinfV {edmOr
‘hmam0 'm$Mo Mal, 1920. (AW‘md¥imr : 1906).

21. nhm - Y80 H sa (¢SnmXH ), Jwéd"© HY illamd AOwoZ Ho iygH a :
AmE‘M[al d M[al, “‘wS-BO ‘amRr JeSWaSJhmb', ‘w§-BO, 1977, n¥. 13,
139-140.

22. Ho iygH a {b{hVmV, Voihm EHS XarV H m H s, fidXoem{"‘mZ,
fdY'me{"‘mZ, fidamA'm{*mZ d fidmVsl am(3 om d¥{im g'Wmgma»'m
Imogmi'mA'm -nofnlo ‘hmami mV T Hmhr Hmb Om¥ amhé'm Ago
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M[ai‘tha' mZoM “w»'V: Pmbo hmoVo ho &hUUo {deof g'w{® H {¥gVo. nhm
-H¥iamd HoiygH a, nydm}°, n¥. 652,

23. nhm - N. s. Takhkhav, The Life of Shivaji Maharaj : Founder
of the Maratha Empire, Manoranjan Press, Bombay, 1921.

24. JmogdX glmam* gaXogmB©, ‘amRr [a'mgV : ISS 1 : ehmOramQo
"mogbo, eH H Vm® {edmOr, nm"h wba aH meZ, ‘ws-BO, 1988, (a. Am. :
1902).

25. A, am. Hw bH Uu, ‘amReméHo B{VhmgH ma (B{VhmgbolZ n0Vr),
nydm}°, n¥.363.

26. Viid, nY. 391.

27. A am. HwbH Uu, ‘0" 'wJrZ ‘hmami”, nydm}° , nY.284-285.
28. Shailendra Nath Sen, Administrative System of the Marathas,
K. P. Bagachi, Calcutta, 1976. (First Edition: 1923).

29. shailendra Nath Sen, Military system of the Marathas, K. P.
Bagachi, Calcutta, 1979. (First Edition : 1928).
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30. SofZg qHHoS, (AZwdmXH : “JdSV Xoe'wl), ‘hmZ ~8Simoa,
‘m{hVr d Z"modmUr ‘Simb’, {X,r, 1962.

31. amOm XrjV, nydm}®, n¥. 469.
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X, r, 2007.
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35. Viid, nY. i

36. D. F. Karaka, Shivaji : Portrait of an Early Indian, The
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1) Setu Madhavrao Pagadi, Chhatrapati Shivaji, Continental
Publication, Pune, 1974.

2) goVy ‘mYdamd nJSr, NinVr fedmOr, Z"eZb -wH Q'AQ, Zdr {X,,
1989.

38. nhm -
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gm{dirbr nmZ§

JA@nmV H mSUmV

gwYmaUm? AZohm Jmoio

3hUOo Efab 202100 amA'g"olo
PenmVmA'm Hm'UmV gwimaUm Halmao {dYo'H nm{aV Ho bo
Am{U ‘mi'm dfu bmoH g'lo nm[aV Ho bobo ho {dYo'H
Hm'Xm ~Ibo. amVrb XmoZ ‘hldmA'm VaVwXt'wio ho {dYo'H
H g0 nwamom'r Amho ‘mMr ~arM MMmo@ Pmbr. EH ahUOo om
gw¥maUms‘wio AmVm J*©YmaloA§m 24 AmRdScmén'®y J'@nmV
HaVm ‘o) eHob. AWmeV i Hm'UmIwgma omV gwOm AZoH
AQr AmhoV Am{U E'mSMr nyVoVm Ho &' mZSVal Aem J"OnmVimbm
‘¥ 'V {‘iy eH Vo. Ywgao Ago Hs, am Hm'UmVib {ddmfhV
or Am{U {VMm Zdam ho g§-moYZ ~XbyZ or Am{U {VMm
nmQOZa Ago Ho bo Jobo Amho, am‘wio A{ddm{(hV {ofmSIm gwafjV
J'enmV {5E'mA'm dmQm Iwé'm Pmé'm AmhoV, Ago ‘mSSho
Jobo Amho. omh-amo-a H m'UmVib EH m ZdT gwimall-
ASVIOV J'onmV Hv BpANUmE'm oM Jmonr'Vm A-m{YV

He m${VASmoVir gm{dir-mBO w bo or A3fmg H| D, gmidir-mBO "w bo nwlo
{dUmnrR, nwlo
B©‘ob- gole.sneha@gmail.com
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1 RodUmé'm diUH s 1'mdgm{'H mbm {ejm hmoD eH Vo. ho
gdo ~Xb dada -KVm AdmJVmh© dmQV Agbo Var em gwYmalm
nwlamoEnmiH V'm'mA'm H gmoQrda nVimiyZ ~(KVé'mg E'm
lynM VmoH Scm AmhoV' ho bjmV "oV,

om g8X"meV Omo nfhbm ‘wOm AmnU bjmV KoVbm nm{hOo
Vo hm Amho H s, “maVimV ‘wimV J*cnmVmbm H m"Xoera ‘m{ Vm
XoUmam H m"Xm Ambm Vo or Midird'm ‘mJUr‘wio Zmhr, Va
"maVr amA"-g§iWol'm bmoH g§»'m dmTrbm Amim KmbE'mA'm
YmoaUmVyZ, ahUOoM J'@Ymalobm Am{U n'm@'mZo J"OnmVmbm
orA'm fidV..A'm earamdarb b Am{U Vmo &AWm{nV H af 'mim
4'E7 hm {dMma om H m'UmA’'m H| DiWmZr ZhVm, Va (bQ
JonmVimH S B -2 mo0Zmio EH ‘mU" ¢ Aem nOVrZo ~{KVbo
Jobo. #hUyZH AmaU bm H m'Xm nm{aV Pmbm VolhmA'm gigkoV
Pmboé’'m MmO ~KVE'm, Va E'mV gmVE'mlo J'onmV H v
BpANV Agboé'm ~hpVmSe {0'm em {ddm{hV AgVmV Am{U
THmo Agbobo/MwHy Z Pmbobr J'OYmalm 'mWyZ E'm§Im ‘w°s
(mbr nm{h0o, VeoM omVyZ ami'mA'm {dH mgmbm ~hmV"ma
bmJob emda “a Agbobm Amné’mbm {XgVmo. om gwYmaUmsZr
EH m nmVirda A{ddm{hV {0'm$A'm J*GnmVmbm ‘m¥"Vm {Xbr
Agbr Var AZoH &iZ AZwim[aV amhVmV.

om H m'UmZr AmVim J*enmV H af ' mMm A{YH ma hm Ho di
oramoJ qH dm agy{Vemo 'm‘U'o nmiVm/VAK Agboé mSZmil
{fbm Amho. “ma¥mgma>'m XoemV {OWo EHS XarV bmot g6 'oA'm
‘minlo djUH s i'mdgm{'H / SmWansli H ‘VaVm Amho, {Wo
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hem & mallo Hm'Xo {0'mSk'm gwajv J'onmimA'm b mU'o
mokn ASga RaVmV. A3 mgm§‘YyZ Ago mT Ambo Amho Hs,
*maVmVrb Odi-Odi 50 Q o J"OnmV ho axmiXm r qH dm
BVa HaVmV, Aem n[apiWVrV E'mSIm aejU XoD 1 g
H af ' mEodOr H m'UmZo J"onmVmA'm gw{dY AOYZ H ‘r &'mUmV
Hem CnbaY hmoVrb "mMrM VaVyX Ho & mgmalr {XgVo.

H m'UmYrb JmonZr'Vo-m-Wo ZdrZ H b* gwOm da da
miVm fdmimho dmQbo Var Jenmimiim H m'km Am{U nmSemo
(-mb beH Nim{damo¥r H m'¥m) gma»'m H m'UmYrb
JSmwsV ‘i 'm 2T gw¥maUmsZr gwQV Imhr. nm’Sgmo a'mUo
befH N Pmbm Amho Aer eSHn Oar Ambr Var E'mir
dXu mmofoamsIn Yoo fo SmiQanéda H m'Umlo -SYZH mat  Amho.
AmVm AZoH doim, 16-18 d'moJQmVrb EH ‘oH m8A'm g§'Vro
Pmboé'm be{JH g§-§Y Am{U E'm‘wio Pmbobr J"@YmaUm
ASW... St S J'onmVmgmRr "olo, Voihm Sm¥anslr H m
H amdo! J'enmVimA'm H m'UmIwgma Jmonr Vim amimdr H s,
n‘Sgmolwgma wlhm Y H amdm hm ‘mokm & BWo  AZwimjay
amhVmo. omgmRr amSgmogma>'m H m'UnSr 18 dfmCmbrb
nU 16 dfmodarb Am{U {OWo XmoVhr ‘wbJm Am{U ‘wbir
E'mM d'moJQmVrb AmhoV Am{U XmoKméMr g5'Vr hmoVr Ago
g8V AmhoV Aem aH almIn doJio H rljZ, H m'Unim mjdolima
H allo JaOoMo Amho. Vmon' 16-18 §m d moJQmVrb ‘wbtA m
PenmVim'm b mitm & AZwim[aV amhVmo Am{U E'mWZ {dfaY
3H mad'm ~off m Yoera &H mamSgmRr nmofH dmindal V'ma hmolo.
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2drZ gyimalns'vio Amim 20 AmRdScmn'®V EH 1 Snjak'm
géémZo Via 20-24 AmRdScmén'™y Yol Sm¥ans'm gé8fmSZr
J'oomV Ham ‘oD eH'm. nU 20-24 AmRdS J'mCanU
AgVmZm J"OnmVmMm n'm@" hm Ho di H mhr {d{ei n[apiWVrb
{6'mSgmRr CnbaY HvZ {Xbm Amho. omV -bmEH mamA'm
-ir Agboém {0'mSMm g'mdoe fmimo. gm mTo OmD Z,
HomXm AnVim 24 AmR &5 cmISVa gwOm J'onnV H mihr
n[apiWVr0'o H aVim "oBeb. H m'UmV Aem & mak'm J'@nmVimbm
nadmZJr Yof ‘mgmRr diUH s ‘S5 fWmnZ H andy Ago ahUbo
Amho. ‘ml J'enmV H ¥r H aVm "oBeb ‘mA'm AQr KmbyZ YoV
AgymIm ‘mi, nvfhm EH ¥ orA'm Amanok’ gH dm Am"vd"mbm
{moHt m Agob gH dm J*mOV J$"ra Kmof Agob, fhmoUmao ~mi ho
AnSJ/ "[X'mSJ (3emgH s HmofQHe ) ahUyZ OY‘mbm
‘oUma Agob Va AerM 'mXr {XgyZ ‘oVo. emV {6'mSA'm
h mnojm gwaOmZZemomMo {7, AnSJEd/AnyUoEd 'm g§-§Vr
Agboé'm gm‘m{OH OmUrdm Am{U A'mbm BSJ<Or'U'o
E-{b.A" esm) ShUOOM gm‘m{OH [af 'm nyUe/ YSYmH Q
g‘Obo Jobod'm earamilr A{Yglmm om it Qr RiH nlo T
"oVmV. J*OnmV H Yr H aVm "0BCb emMm H mi dmTdV AgVmiZm
omyZ {0'mSm E'mSi'm earamdard b aiWm{nV Halo hm
hoVy E'mV ZgyZ, {-ZH m‘mMr/ g'mOmda ~moOm Ry eH Vb,
H m'ej'Vm Am{U doJmd'm Zd0kma'Vemkr OmV A'm§Im Omim
Imhr Ai'm -mbH mSIm Zi H af'mir dmQ OmiV wbr Ho br
OmVr Amho. HmoUmbm OV ;'m'Mm A{YHma Amho Am{U
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H moUmbm Zmhr "m-m-Vhlo “mi" E'mV OmiV Amho Am{U Oa
Hn J'meV Jmof AgVrrb Va diUHs™ ‘S5 24 AmRdScmIsa
gwOm J"onmVimbm ‘SOwar XoD eH Vo Ago H m"Xm &hUVmo.

ahU00 orbm J'onmV H am'Mm Amho H's, Imhr, ‘'m nojm
di0H s VAk E'mbm ‘m{"Vm YoVmV H m 'mdv I J'enmV
hmoUma H s, Zmhr Vo RaV amhVo. H m'UmVib gw¥malm om Aem
nOVrZo Ho &'m AmhoV H s, aE"oH nm'arda orbm J"nmV H m
Ja0olm Amho ho g nQdyZ Umdo' brJUma, E'mgmRredm nwamdm
ga H amdm bmlUma, E'm'wio dada MmSJE'm dmQUmé'm om
gw¥malm naV EH Xm ‘mV¥Ed ho Zig{JoH / Adm'm{cH Am{U
J"onmV hm AndmXmE‘H / AZig{JoH hr {dMmaYmamhl é0dVmV.
eS'Vmo J'mcanl ho -mimA'm OV'mVM namd{VeV ihmdo,
E'mbm "ol WmS-dlo ho AZigfJoH Amho, qH -hpIm 3hUyZM
E'mMr laoM JaO Amho H m, ho oWV VamgyZ -KUo JaOoMo
Amho Aer HmHQ Bo mT ‘oo, hr NmH Q AWmOVM ‘mV¥Edmilo
g'WOZ H aVo. ahUyZ om gw¥maUm Qar ‘mofa” {XeoZo QuH bobo
nmD b AmhoV Ago dmQV Agbo, Var J'GhmVmbm {0'mSMm
h 3hUyZ aAWm{nV H af'momgyZ AOyZ AmnU lyn  bms-
AmhmoV ho bjmV KoVbo nmfhOo. J*OnmV 24 AmRdScmén "2y
HaVm "oD eH Vmo ho Oar lao Agbo Var {VWn "%V nmohMUo ho
{0'mSgmRr {dMma¥maoA'm Am{U i'dhmamA'm nmVirda AQyZ

Var ASWU mSMr e ©VM RaUma Amho.
[ )
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gmidilr  amZ§

AWbm§V[av

Hmma dOm {ofm ikl

(5 ‘mhe, 2020 nmgyZ) HmoamoIm amoJmA'm,

H mopihS-19Zm'H {dfmUybm namiiV H aE'mgmRr "maV gaH malo
g8nyU© YoemV ¢*shr Qmio-§Kr by Ho br hmoVr. E'm Qmio-XrA'm
-€ m-dmBoQ n[aUm‘mVyZ gmdaV/ Zmhr, Vol naV' EH Xm H mopiS -
19 {dfmUyA'm {damoYmV "bTE'mgmRr ‘mami’ emgImlo "-<of
X MoZAfm (bmH SmD IM) ZmdmZo 15 Vo 30 Efab Am{U
E'mZ8Va 1 ‘0 Vo 15 ‘0 2021n"®V Qmio-8Xr bmly Ho br Amho.
E'mwio nwihm EHYm ‘mito, 200'0°0 Ogo naVilo iWbmsVa
H almIm H m'imamdtlo Am{U £'mSk'm Hw Qu §-t'méllo hmb Pmbo
hmoVo, amilr nwZamd¥imr hmoBeb H m? am Am{U AemaH mah'm
iWbmSV[aV H m'Jmam$A'm g'3'mSdarb MMm@ ‘moRem a‘mUmV
OZgn‘mY’, A&'mgH , gSemoYH Am{U agma‘m{"‘m$0mao gwy
Ambo. miim- AWE, H moamoIm amXw'medmydy iWbmEVamgSX'meV Miimel

shmH amUfmnH , He mé{VASmoVr gm{dir-mBo "w bo or Afmg H) D,
an{dr-mB "w bo mllo {4l nwlo
B©‘ob- Ibhaware@gmail.com
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hmoV ZhVr, Ago “wirhl Zmhr. na8fw H moamoIm Am{U Qmio-SKrA'm
{I{‘immlo, eham$ls ehanU Himl C'S Halmé'm AWbmSV[aV
0Zg'yhm§Zm, naVrio WbmSVa H alo ¢° sho ~Zbo Am{U E'm‘wio
WbmSVaV ‘OwaméMo ehamA'm {dH mgmVrb “moJXmZ " Pmbo,

'm nmido"y'rda ‘mJrb EH dfmOnmgyZ amoOJma d AY'
H malmsZr ehar “mJmV iWbm$VaV Pmboé'm H m'Jmam$ho aiZ
Toh'rmoim AYH 3H fmeZo qMVImA'm AJ<"mJr Ambo. "m‘wio
"'V emgZmbm AWbm8V[aV H m'JmamS'm -mOylo gH mamEH
Ymoal {Z{iMVr H af ‘mgmRr AemaH mah'm A4'mgmiim Cn'mol
hmoD eH Vmo Aer Aem AmnU -mily eH Vmo. naSVw, EHy UM
H moamolm  amiw'modmnydid'm  Am{U - oW mb AWbmSV[aV
H m*Jmam$A'm MMme{didmV (H mhr AndmX dJiVm) {0 mShr
idVsl "H mJma qHdm 'HE'me U Agbobr "y{Hm
InH mabobr {XgyZ ‘oVo. ho bimV KoVm, aivwV boimU'o
"maVmVrb fWbm8V[aV or H m“Jmam8A'm H ViaUmir gbJ'md
n[adod'mVyZ CHb Haf'mim &'EZ Haf'mV Ambobm Amho.

*maVm‘U"0 H mhr AndmX dJiVim, WbmSVa{df'H nmasn[aH
gsemo¥Z g dm {g0mVVZ ‘moRem a‘mUmda gbJ'md AmSYio
(Gender iind), nWEFr AZW"dH| {DV, Am{WOH n;by§Zm AdmiVd
'id XoUmao, nwéfmSho lodkd Am{U {o'mSMo H {Z6Ed ‘mIUmao
amfhbo Amho. E'm'wio Aem A&'mgmV nwéfmSIm H m'M "w'
AWbm8V[aV' Am{U {0 mSZm nVrda AdbS-yZ AgUme'm, gh-
AWDMSVIaV o dm nwefmSA'm/nVek'm ‘mdo @' QU OmUmé'm
-mHm ahUyZM nmfhbo Jobo. nfaUm'r WbmSVaV {0 mSho
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gm‘'m{OH -gm8HY {VH -Am{WeH AmKmSrdarb ‘moJXmZ Am{U
nEZr/-m'Hm AgE'm-amo-aM "H m‘Jma’ ahUyZ Agbobr
V{Hn, Amdi'H E'ma‘'mUmV mT ‘oD eH br Imhr.
E'm'wio, A'mdoir nwéf H m'ma ghHw 0§+ fiWbmsVa H aimo
Volm Vol Hy QuS-mim H V@ cH dm ‘hidnyUe EH H 30T ~{fVbm
OmVimo. Va {0'm8H S Xwee , Ka gm§"milme’m, gh-iWbmsV[aV
ahUyZ nmfhbo OmVo. naSVw, AZoH Xm dmAV{dH Vm doJir AgVo.
E'mgsk'moV H mhr Ad'mg Ago Xeo{dVmV H s, Hw Qu §
iWbmsVam‘U'o nwéf ho gh-iWbmsV[aV AmhoV, Va {0'm om
‘W' fiWbmSV[aV AmhoV. {0’ mSIm {“Umé'm Am{WeH gSYrA'm
*ademda AZoH i s§-mér ehamSHS AWbmSVa Hobo Amho.
Vool iWbméV[aV {RH mUr {o'm8Zm {‘{Ume'm amoOJmamho a'ml
nwéfmSBVHo M H -hbIm nwéfmSA'm VwbIoV AYYH  Amho. Xiwgar
-m- ahU0o, AWbmSVamZsVa nwefmSZm {‘iUme’m amoOJmamhle
AZ{'VWm Am{U A{Z{iM\WWm {0 mSnojm A{YH Amho.
E'mSZm AZoH Xm amoOJmamgmRr AQYH dmQ nmhmdr bmdVo. £'m
VwbZoV {0'mSIm KaJwVr Hm'ma aHdm d'PH godm§{'o
¢h0 amoOJma {E"mMr A{YH €S"Vm {Z‘moU Pmbr Amho.
{6'mSIm nyaH H ‘mdE'm ‘mZ&'m Jo&'m‘wio, H ‘r ‘mo-X¢'mda
E'mSA"mH SyZ H m" H ady KoVbo OmVo qH dm {nV¥glmmH /gbJ"mdr
P'diWo'U'o E'mr H r ‘mo-Xé'mda H m* H af'mg V'ma
hmoVmV, naSViw, amCbQ nwefmSZm ‘w»" HV} ‘mZbo Joé m‘wio, Vo
H'r ‘mo-4&'mda H m' H af 'mnojm AQYH doVZmA'm amoQ.mamilr
dnQ -KVmV. E'm'wio AWbmSV[aV HrS-mA'm "al-nmofUmhim
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AYH Mm “ma {0'mSA'm {eamda “oVmo. ‘mJrb ASTM-VrZ
XeH mnmgyZ (am‘w» mZo 1990Z8Va) CXmarH aU, ImOJrH al
d -mOmanoRm{'wl 1'cilWo'wio "maVmgma»'m XoemV, {Z moj
Am{WeH dmTr‘wio ‘moRem a‘mUmda naXoer "m8Sdbmir Jw8VdUyH
Am{U CEnmXZ hmoV Amho. A'm‘U'0 BboSQ'm*{ZH , amgm'{IH
‘fhVr VSlkmZ Am{U do CUmoJmsIm amofgmhZ {Xbo OmV
Amho. AemaH mak'm AmSVaami'r' ~XbmMm AZwHy b &"md,
Cf Hw eb i'mdgm{ H Am{U gw{e{jV ‘Zwi ~imda nSbm
Amho. Va Xwge'm ~mOybm VwbZoZo AHw eb Am{U Afe(iV
AgUmé'm H m'ima dmo‘U’, da {IX){6V Ho bog'm ~mOmanoRr
1"diWoV H ‘r gt dm {‘iob E'm doVZmda amoQJma H a'mgmhr,
finYmO {Z‘moU Pmbr Amho. Aemdoir Aén doVZmda, H moUE"mhr
3 mahlo H m* H af'mg {6'm V'ma Agé'm‘wio, ~mOmanoRoV
E'mShr ‘mJUr dmTV Amho. E'm'wio I'mMo Am{U "AWbmSV]aV
Hm'JmaméMo orH aU' KSyZ "oV Amho. ‘m [{'H ~mOmanoRoVrb
-XbmMm a*md Jem‘rU-ehar AiWbm8VamdaXolrb nSbm Amho.
{Xdg|{Xdg TmgiV OmUmar J«m‘rU AWGI"diWm Am{U eoVr
jolmVrb Alaim‘wio, ~oamoQJma eoV ‘OwaméMo Am{U E'mVhr
-0amo0Jma {0'mSho a'mU dmTV Amho. A'mMm “mJ ahUyZ
Jem'rl-ghar iWbmsVamA'm &fHe '0'U’0 dmT Pmbr  Amho.
VigoM, AbrH SA'm H mimV {d"® Hw QuS-m8hm CX', Kam-mhoarb
amo0JmamV {efjV {6 mShm gh*mJ dmTUo Am{U Cn"moJmA’m
6E'm 7wV m‘wio OrH| {DV godm8Mr ‘mJUr dmTbr Amho.
Am{U £'m*wio {d{ei OmV Am{U dJmVrb Kam§‘YyZ KaJwVr

16 Vo 31 ‘0 2021 & n[adVOZmMm dmQgv & 72



XVIrg, ‘wbo gm§"miUmar XmBO, nyUedoi KamgmRr H miOrdmhH
B. aH maA'm godm jolmiim {diVma hmoV Amho. n[alm'r, A{YH
A'mUmV 7WbmsV[aV {0'm8Zm amoOJma {E milr eS'Vm {Z‘meu
Pmbr Amho. Va Xugé'm -mOybm Rk XmanSk'm w0V, drQ “Ar
Hdn Dg VmoSUA'm H m'mgmRr, bt Hm'ma hlyl
bmimo 7Wbm8V[aV ‘OranéIm H t§{-H EH H qH dn or-nwéfméA'm
OmoS rbm amoOJmamgmR 1 KoVbo OmV Amho. AemaH mad'm
amoOJmamU'o Ho di nwefmSIm ‘hid 7 YoV, or-nwéfm§A'm
OmoSrbm amoOJma {V Amho. £'mwio 'm{RH mUr nweéfm$A'm
BVHo M {6'm8A'm fbmSVambm d E'mSA'm  amoOJmambm ‘hid
ama hmoVmZm {XgyZ "oV Amho.

&'m AWmelo iWbmSVamA'm afHe "oVib {6'mSMo "moJiml
‘hidnyU© amfhbobo Amho Am{U nwTohr amhUma Amho. 'mgSK'me,
AmjaSJm-mX ehamVrb AWbmSV[aV dAE mSMm OmV-gbJ'md
n[adol mVyZ A& 'mg 'm {df'mda ‘r ZwH E'mM Ho boé'm gSemoVZ
Ad'mgm‘YyZ hr ~m~ aH fiil T Ambr. "maVmVrb {0'm
MR ¢m a'mUmda  amoQuma,  Am(WOH ~ J{VerbVm,  Hw Qw §-mbm
AmYma XoUo, hpSSemH [aVm nigo Jmoim H alo, nmaSn[aH gm'm{OH
gSalZoA’m VmdSrVyZ {ZgQF mgmRr Am{U AgS>" Aem U0’
nyVeNo H [aVm iWbm§Va H arV Agé'mMo m AdfmgmVyZ AmTiyZ
Ambo, FibmS\V[aV (RH mUr {Zdmé'mA'm 1 diiWonmgyZ Vo Hw Qué-milo
"aU-nmofU H af'mn'*V {6'mSMo "moJXmZ ‘hldnyUe amfhbo
Amho. AWbm8V[aV {RH mUr {0'm§Zm {5V AgUme 'm Am{WeH
amoOJmamMm  ‘mo-Xbm Hr Agbm, Var Hw QwS-mA'm
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CHa{ZdmehmH [a¥m Vmo ‘hldnyUo RaV Agbobm {XgyZ oVimo.
Ago AgVmZmhr, JVH mbrZ Am{U g'H mbrZ (Qmio-SXrA'm
H mimV) KSyZ Amboé'm fWbmSVamA'm MMV 3m‘w>'mIo nwéfmSm
| DlmZr RodyZ AWbméVamA'm &iZméMr MmO Ho br OmV Amho.
Vool ‘w»" Hm'Jma 3hUyZ, nweéfmSMo amoOJma Am{U E'm8A'm
Mdi'mVrb OJE m{df'r -mobbo/{bfhbo OmV Amho. naVw
E'm VwbloV fWbmSVaV 6 H m'ImamSIm J'dmdm bmJooé'm
amoQJmamiir Am{U E'm§A'm (@' mA'm AZmSMr MMm@ * maer
KSyZ "oV Zmhr/Ambr Zmhr. n[aUm'r emgZ HE'm*A'm Ymoal
{L{*OVtV 6r Hm*JmamSIm dJibo OmE mitm YmoH m gt dm {6’ mSHo
HVinU PmH ibo OmE " mMr g8"mi 'V A{YH dmTE mir eS'Vm
-imdVo. E'm'wio iWbm$V]aV OZg'yhmSA'm JSVi'iWmZmA'm
(WbmSV[aV {RH mUA'm) amoOJmamir Am{U "H m‘Jma ahUyZ
Agboé'm "y{'Ho Mr gbJ*md n[aaol mVWyZ g‘rjm H alo
Amdi*H -m- ~ZVo.

([

gm{dirMr nmz§
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{Z{*SmmZo

LHsCE Hmb

ol bl Ximagmk Ym'mobH a

{dH mgmir ohmQ” 'm X;. bmotf gom'm 5 ‘o
2021 amoOrAfm Ho ed Cam("o 'm8A'm bolmA'm g8X"meV H mhr
‘wOo {dMmamV ;' md'mg hdoV. Amné'm OdiOdi e§"a
dfmA'm AWH dmQMmbrV, gkmZo "maV"a gdol biUr
g8 oV {efiV-0 H m'OH« * Ad"SgodH {Z‘'maU Ho bobo AmhoV.
godm"mdr g8AWmSMo EH Omio “maV “a ngadbo Amho. gSKmMo
ho “e Hw Urhr ZmH mv eH Uma Imhr- ay EdTmM Amho, H s
g8kmbm Hm' Hamd mhlo Amho?
g8k iWmnZ Pmbm E'mdoir Am{U E'mZ8Vahr AZoH df}
oSkmV " ° qhXyImM adoe hmoVm, ) gSKmZo Amnbo Imd
"ami'r" Ad'SgodH ¢8K Ago Hm Rodbo? ghXy id"SgodH 8K
Ago H m Rodbo Imhrl- oK amaH mSHo gmhE" dmibo Va ho
Ago Imd RodE'm'mJo EH loir hmoVr. qhy gmoSyZ -mH s gdo
Aami‘r" AmhoV, hm g8Xoe E'mVyZ Umd"miim hmoVim. gSKmiir

boH gmVmam{Zdmgr AgyZ {X,rAfm lram' BpYfiQQeyQio {Zd¥im dikm{ZH
AmhoV.
B©‘ob- dabholkard155@gmail.com
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dmQMmb nmhbr Va AmnUmbm Hm" {XgVo? g8KmZo KSdbobr
qHdm KV AgvmZm 'mo0Zm-0 arVrZo VSmlo-8X a{VH ma
HvZ ‘moSbobr nfhbr XSJb ahUOo 3 ghQ|-a 1927 'm
{Xder g&'X ‘ra gmho~ 'mSHr A*¥Wr OmJ{dE" mgmRr {ZKmboé'm
{‘adUwH si'm doirMr XSJb. 'm XSJbro nlo dUeZ S, {d.
am. Halka ‘mSi'm VT gagSMmbH ' 'm nwiVH mV ¥
276da “oVo. ho gmao dUGZ dmMé'mda XSJo Hw Ur KSdbr,
Hw Ur ‘moShr 'm-m-VMm {ZU0" aE'oH dmMH mZol ;'mdm,
‘mi, 'mV AmUIr EH ARdAW HaUmao dmS" Amho, "gmar
"m0l H ameo Sn'§0a hoSJodma E mdoir Innwam¥ ZihVo, ‘mi
W§Emim gmoV SniQanilr Or AmIUr Hbr tmof Vr nlo
“efidr Pmbr.'

Smf0a hoSlodma ‘mék'm ‘ZmV ‘wgb‘mZmsA m-Ob H molli
"{'H o hmoVr? 22 ¢8Q|-a, 1935 'm {Xder IntmQ ‘mSi'm
imbm Cima Jolmn Sn'SQanslr 3hQDS", "“web‘mZ ‘Tnod¥inr hr
Toh‘rM gEHm'moV {d;Z AmUUmar AgVo ho AmnU OmUVm
"maVr ¢m0‘ZmV ‘wgb'mZ Uof ngadyZ ¢8kmZo H m' Ho bo ho
10'S'm e3XmV gaXma nQobmSZr gmS{JVbS'. § "0 -wedmar 1948
amoOr em‘magm ‘wiOu 'm§Im nl nmRdyZ E'mSZr ISgmdb’,
ho Hm' Mmbb§? ‘hmE‘m JmSYtMm NZ Pmbm’  Am{U
YoermsS d “hSV' {Upiad0"ZmW Zohw Sin * mgmda bQH dbo nm{i0o
ahyZ gmSNV bV AmhoV. ‘m {RH mUr ho bV H moU ho
g'OmdyZ ;' md'mg hdo. ZWwam'bm {niVwb nwadbo ahUyZ
E'm§Zm Z5Va AQH Pmbr hmoVr Am{U "m ‘hSVmZm ho {niVwb
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gSKmA'm ZmZmOr Xoe'wl 'm8Zr {Xbo &hUyZ E'm8Im Hb* 302
Imbr ghm “(Zo VwéSJmV Rodbo hmoVo. E'mVyZ Vo nyUonUo {Z¥m}f
gvQbo. nU E'mdoir 6 ‘o, 1948 amoOr gaXma nQ obmSZr
em‘magmX ‘wiOu ' mSIm ni nmRdyZ gm§{Nbo, "Jm8YrOthm IyZ
gSkmZo HQ Hv I Hobm, Hs Imhr ho Rm‘lo gmélVm "oUma
Inhr, ‘ml, g8kmZo 'm XoemV Qo {dfmar dmVmdal {Z'meU Ho bo
hmoVo, E'mWZ tm 2 Pmbm’ Am{U ‘mA'mH S o Ambog'm
Ahdmbma‘mUo E'mdoir g8KmA'm Ad"SgodH m8Zr AZoH {RH mUr
{‘Rn dmQbr Amho.

J¥h'Slr gaXma nQobmSZr E'm‘wio gSkmda -SXr KmVbr. Jwy
JmoidoH am$Zr g8K hr gménHY {VH gSKQZm Amho. amOH maUmer
{VMm H mhrhr g8-8Y Zmhr, Ago {b{lV dMZ XoDZ hr ~8Xr
CRdyZ KoVbr, E'mZSVa g8kmZo H m" Ho bo ho ~bam0 “YmoH mSZr
gm§{VBS . E'm8Zr 3hQbS', "nQobmSZm H miOMm KmQ Xmidv
gSKmhr EH emim ahUyZ gSKmZo OZgSK AWmnZ Ho bm." OZgSK
iWmnZ Pmbm. E'mdoir em‘magm ‘wiu "méMo gdmoV Qdio
ghH mar hUyZ “YmoH H m"CaV hmoVo. ASdmZr E'mdoir “YmoH mého
goHo Qar hmoVo. “YmoH 8Va OZgSkmio Imgfma Am{U AU'jhr
hmoVo. £'mSZr Amné'm ‘ghy AQ oQ ' 'm nwiVH mV {b{hbS,
"o8mZo OZgK AWmnZ Ho bm. E'mdoir Am‘A'm KQZoV Amahmbm
ghXyami” bm- eaX Kmbmd mMm hmoVm, nU gakma nQ obméMr
XheV EdTr ‘moRr hmoVr, H's Amahr Vmo eaX Jmibm. ‘mi,
(Sgl-a 195200 H mInya 'oWo Pmboé'm n{hé'm ami' r
AfYdoeImV, {ejUmV Cn{Zfio, “JdOrVm, am‘m'U "mSMm
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g'mdoe Agmdm Am{U gSiHY V hr A{Zdm'e ‘mfm ahUyZ
emim, H m°boOmV {eH {dbr Omdr, Ago XmoZ Ramd Amahr
nmarV Ho bo.

E'mZSVa XmoZ Jmoir KSé'm. OZgSkmio AU'j ‘mibrMSD
e'm ‘m8Im -5V'0 H af mV Ambo. {X,r qH dm Clma qhXyiWmZ
{d"mJmMo a‘wl Agbobo dg§¥amd AmoH “mM ‘mJmOZo Jobo.
OZgSK hr gSKmMr HRnwVir ahUyZ dmnabm OmVmo', AgoH
mhrgo ~bam0 “YmoH , {H bmjnH a ‘m{gH mgmR r ‘mo. J. Vnidr
‘mSZm {Xboé'm {diV¥V ‘wbmIVrV ‘YmoH ahUmbo Am{l
MibrHsD emo 'm§A'ma‘mUo "mSMehr nimVyZ hH mbnkr Pmbr.
‘ml, E'mZSVa em‘magmX ‘wiOu 'mSm “YE'y gSe’ minX Amho. Vo
JweOtIm SmodeS hmoV ok, Ago ahUUmao ‘YmoH A{YH AmH
‘H Pmbo. {XZX'mi Chm{'m" " mSMm amir aoédoVyZ nSyZ Pmbobm
“YE'y hm AnkmV ZgyZ, dmOno'r Am{U ZmImOr Xoe'w! 'mSZr
{'iyZ Ho bobm IyZ Amho, Aer gm¥ma ‘mSSUr H almao nwiVH
E'mSr {bfhbo. AmVim ZrQ Mmit er H am qH dm ‘mA’'mda IQbm
"am, Aer ‘mJUr E'mSZr Hobr.

AWmOVM ‘YmoH mSo Amamon ho Amnbm An‘'mZ Pmbm ahUyZ
Vmob gwQboé'm 1 sZo Ho bobo Amamon AmhoV, Ago g0y
AmnU Xya Rodbo nm{h0oV. ‘mi, gSkmm ‘wgb‘mZ Uof ¢‘Omdy
;md'mg hdm. Jwv JmoidiH amZr Amné'm {dMmaYZmV
ahQbs, " milrZSVa ‘m YoemV amfhbobo g¢d0 ‘wgb‘mZ
nSMAVS'r AmhoV, Ago Amahr ‘mZVmo. E'mISVa bmb-hmXya
emor min yZ "wgb'mZméMm VXmZmMm h  HaGZ ; 'm.
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ahUyZ E'mSZr gm§{VbS'. ~mimgmho- Xodag ho gSKmio gdmoV
CXma‘'VdmXr gagSKMmbH . E'mSMr hr CXma'VdmXr “y{'H m
mhiL E'mSIm Owf'm OmUE'm 7 SgocH mSr d almeH mélr {dhimabo,
'Skmlo Amnbr ‘ybVido gmoSbrV H m? odagmSZr E 'mSIm
gmS{JVbo, "A{0-mV Vgo Hmhr Zmhr. g8KmMm ’° EHHb'rH
m’CHe * Amho. “ghXyMmM qhXyAVmZ. ahU0o ho ghXy ami™ Amho Am{U
A'mdoir AmnU ho ghyami” Amho, Ago &hUVmo £'mdoir
"Jdm Ud0 hm amiUd0 Am{U EH MmbH miydVuEd ‘m Jmoir
AmnmoAmn "oVmV.' ‘mi ho gmao Agbo Varhr Jmogd¥miim'@
ahUmboV "Amahr ‘widQ KmbyZ qhSVmo' qHdm to A{YH
"okH eaXmV Jwy JmoidiH a "'mSZr OZgSKmV OmUme§m8Zm
gm§{JVbo hmoVo, ‘dmamsJZod Z¥n{ZVr AZoH én:"ho bjmV Rodm,
‘ml, {efiV~0, am‘m{UH , rmaXecH , Himiy Am{U g'noV
H m'OH V) -amo-a AgVmImhr nfhé'm nSYam dfméA'm dmQlmbrV
amOH s jolmV OZgSkmMo ApiVid ZJE' hmoVo, ho Ago H m
hmoV§" Am{U "'mda Com™ Hm" Vo ZmZmOr Xoe'wimSZr gm§{JVb§ .
Vo ahUmboV, "Am‘A’m bjmV Ambo hmoVo. g8K Am{U OZgSK
'mSIm ‘m XoemVrb bmot Jm8YrOthm hE'mam g'OVmV. E'm‘wio
E'mSIm Xya RodvmV. £'m'wio Améhr bmofh'm, 0'aH me 'mSA'm
lyn Odi Jobmo Am{U JR-8YZ gwv Ho bo. bmofh'm, 0"aH me
'mSZr Amahmbm AdH mabo E'mdoir ‘m  XoemVrb  QZVoZohr
Amahmbm fidrH mabo' - hr amOH maUmVrb EH {dbjU
loir hmoVr. ‘hidmMo 3hUOo 'mMo gm‘m{OH n[alm‘hr ‘hldmio
hmoVo. A'mdoir Vwdhr Jm§YrOtZm fdrH maVim  £'mdoir "Becea
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A,m Voamo Im" 3hUVm ghiy- ‘wgb'mZ gVd" fdrH maVm.

‘mi, E'mIsVa ‘m XoemVrb gméfmil nimSMo amOH mal *'mIH
fidv nmV ~Xbbo. ZmZmOtZr ‘mda EH Zo'H's "oXH a{V{H< m
{Xbr. Vo ahUmbo, "AmO "maVmVrb gmao nj AJXr “m.0.n.
Yv 7 'm gimogmRr didiboé'm bmoH mSA'm Qmol'm AmhoV.
Am{U “J E'm8Va Ho di amOH maUmgmRr ‘§5b Am'moJ Am{U
am‘0Y*y'r ho ‘wOo bTdbo Jobo. ‘m XmoVhrhr Jmoir -amo-a
AmhoV. ‘ml, amOH malmgmR r E'mdm dmma I H aVm,
amOH maUmnjbH S OmD Z gYd'mA'm “y{Ho Wi em§Wm*
‘mIm0Zo ho ay gmoSdVm Ambo AgVo. la§Va ~m-ar ‘erX,
am‘OYy'r ‘m-m-V 1857A'm  fidmVSi 'bT cmA mnydu
-m-mam‘Mal Xmg Am{U AANVImZ ‘m8Zr EH g‘PmoVm
Hobm hmoVin. ‘'m YoeV hm Agm gPmoVm CUm Hw Ur H o ho
"'ma YmoH mmH Amho, ho AmoilyZ 18578Va amODmohmbtm
IQom "v Z BSJ<OmSZr "'m XmoKm8Zmhr ' mgmda MTdbo.

Vo Agmo AmOhr am*“§{Xa VoWo ihmdo, Ago dmQ hmoVo E'm§Zr
Y'm'mb'mV OmD Z Agm {ZU6" ;'md"mg hdm hmoVim. ‘mi, ho
ghXyami” Amho, Ago gm8JUmeqmSZr ‘m XoemV C'r Agbobr,
‘wgb'mZm$o (OmiWmZ Agbobr dmiVy H m*Xm d emgZ i"diiWm
Pwdmv 7 aiE'mda JXu 0'm H v Z CX2UdiV Ho br. 'm XoemVrb
AéngS>", AYefe{iV, X[aDr g‘mOmA'm “mdZoda AmKmV
Hy IEmSIm ai'mda AmUyZ {MaSbo. E'mWyZ ) ‘w§-Bovrb
A'moQ, “wi-BOVid XS, ImoYemio hE'mH mSS, JwOamV XS
"mVyL ghiyami'mgmRr hdo Agbobo YewdrH all nyU H af'mV Ambo.
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E'mI8Va JmodSehE' m-Skr, Oci Jmo‘mSg Amho, Ago gmSJyZ ‘mUgm§Zm
(MaSyZ ‘maUo, E'mMr gm¥r MmH erhr I Halo, ImJ[aH Ed
H m'Xm Am{U AmVm gw-<3hE"dm'r XoV Agbobr "A'moll'm
Vmo Pm8H s hi, H mer ‘Wwam ~mH s h" "'m KmofUm - ‘m gdm®*¥yZ
kmbm A{"aoV Agbog'm chky ani'mi S E'méllr X‘¥ma dmQMmb
gwy Amho, ho Hw Urlt ZmHmv eH Uma Zmhr, E'mSA'm NirZo hr
“Ji'm {dH mgmr nhmQ Amho. nU ‘hmE‘m JmSVtZm Am{U ‘m
Xoemr gdoY'0gYd' gm8JUmar gdoY'0g”'md ‘mZUmar KQZm
A'm8Im ‘mhrV Amho, E'mSA'm Vo "CF:H mb hmoVm hmoVim H miam
Ambr' Agm hm aH ma Amho Am{U ‘m “Ji'm nhmQoV H m’
hmoV§™ Vo nU Amné mg‘moa Amho. 'm  XoemVrb gm‘m{OH
gfmd Imhrgm Hobm  Am{U gSKmbm hi'm Agboé'm
"EH MmbH mIydVu amd'H mal, ImoQm-SKr, Mma VingmV Xoei mnr
Qio-§Xr Am{U Xwgefm H moamoZm bmQoVbo {Tgmi {Z'moQZ Amné'm
g‘moa Ambs'.

°

16 Vo 31 ‘0 2021 & n[adVOZmMm dmQgv & 81




AZwdm{XV H {dVm

A{%Hbe

Hmhr b8nQ “jH, QmoiH§ HvZ

L% gwio AZ ZImSZr, ‘X‘AV qPJV

‘mSgmA'm EHm {StimA'm qMYSem  HaVmV,

a° a8{0V AmabJZmV {VMS MwS-Z KoD Z

2" mMm eodQm  W|~, eodQlr qH H mir MmQVmV.

CXamVyZ 0Y'boé'm, AVZnmoffV AmibmXtZr

gVV {MaSb§" Hy gobm,

'm ‘SWImWyZ Ho di {df {Z{"OV hmoV§, JmSYmar

EH XmM H m? “maVmA'm ZXr, AdH me, hdm, gmJamA'm
jmo”"mVyZ Kmof hmoD Xo.

Vk'm Yo m¥Imim £ mJ 2

S JaXegmyZ nwihmnwhm Ik oD o

E'mJ Ha Vwh'm X' m)YImim

hm v Ooihm naVlob, AmBO E'mN§ idmJV H aob
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nEZr dQgm{dirm Cndmg Yaob

"mD -rOobm -hrU n{dl ZmV§ Omonmgob,
HY'm Am¥amZo m'm nSob

i, BQs- g'mO Yo hmXaob ‘m PmoVmis,
nU a‘mUmZwgma em§V hmoBOb.

Og§ AmYr hmoV§ VgsM, AJXr VgSM.

AmVSr 0iVm' oV AgmoVoA'm A%rV.

He moY, f§TVm

biima gt H mifméAfm amofino YaUr Xu'SJE'mir dmélim
gJi§ 7i Hak ' mMm Vrd« Amdol

m X-X-boé'm BANn Yw'gVm'oV, ApiWanUo
HaVm'oV EH m Admbobm aAd{bV

‘m Xw-0b {elobm ‘r HdQmiyZ gms§*mib§ Amho.

ho ‘mA'm nwTHr {ar, Viwdfm hmVmV Amho gdo X(Z'm,
‘r Ywbm hm A{%H be dmaemV XoVo

Vy noQd hr AmJ.

i -8Jmbr H {dVoMm ‘amRr AZwdmX

F{fHo e
B8Jio
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nwiVH Amoil

"VgZg'Mr ‘ ‘
yugidfiwm hiD HX

B{VhmgmV A'm Xmol gSHY Vr Jobr hOmamo MmbV

Ambog'm  AmhoV E'm U0 ~«U Am{U LU gSiHY r.
I'U g8AHY Vr hr "maVmMrM Ziho Va OJmVrb gJu'mM
XoemShr &'l giHY Vr amfhbr Amho. H mal eoVrA'm emoYmliyZ
U g§iHY Vr AmH mabr Amho. E'm‘wio {Vbm bJSyZ Or
g§AHY Vr AmH mabr Vr (‘mer Am{U g‘Voer OmoSbr Jobr
hmoVr. na8¥w AQV2® Ymi" CEnmXImA'm JaOoWyZ hr SiHY Vi
nwéfgimmH ~Zbr d E'mM AV[2 YmY'gSM 'mVyZ amOY'
gmm T gagmdé'm. E'mslr, Amahr Vo Ym" OVZ Hv,
Ago gm8lyZ CEnmXZH E'mo© eoVH ar dimebm CEnbmVyZ ~mOybm
HyZ, hiyhiy Jwbm‘ fobo. Vr Jwbm’r Y'mO{Y{0V H aVmim
-l dJO H| DiWmZr Ambm. E'mVyZ gaSOm‘Xma Am{U nwamofhV
ho Ymol gimmire dJo V'ma Pmbo. £'mSZr Amnbo EoVimD nl
PmH £'mgmRr I'mSnojm -wOr lod Agé'mio Omhra Hv1

bolH Q| "wUu, {0. gmobmnya piWV {dCbamd qeXo ‘hm{dUmbfmio amMmfo
AgyZ g'riH d H mX§-arH ma AmhoV.
B©*ob- mahendrakadam27@gmail.com
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CEamiH dImcbm Jwbm' Ho bo Am{U {(WHZ E'mk'm I'mio
Ad‘'yé'Z gwv Pmbo.

'm AdYy&'Imbm hOmamo dfm®A'm "maVr’ BVhmgmIo H m "
RiH Ho bo Amho. ‘U""wdrZ H mbISSmV Va XU “maVmV
‘S{¥am8Im 0ZXmZ XoF'mA'm aH aUmVyZ ‘mbm A{YH NVamUr
KmVbo Jobo Amho. hOmamo EH a O'rL H 1 Z H aUmé'm bmoH m$A'm
Vma'mV Joé'mZo Y@ Am{U Xod "mShm YmH XmldV nwamofnV dJo
Ho di daH S CEnb {'idV Jobm Am{U eoVmV am-Umé'm
bmoH mMo emoflU HaV Ambm. E'mVbr nwitm  coVH efmH 7
A{YH Mr dgwbr HaUmar Or ‘SSir V'ma Pmbr Vr ga§0m‘Xma
-Ibr.  E'mSIrhr
Amnmné'm  narZo
eoVH &fmého emofll Ho bo.
ho Ho di "oWoM Wm§-bo
Imhr Va ~«:U dJmoZo
AmU'mpE'H kmImio EH
nmoH i jol {Z'moU Hv Z,
E'mA'm  AN{®
X~Xa mimbr [‘mMo
‘hid H‘r Hv,
I'H ar dJmObm  Jwbm'
Ho bo. E'mim gm'm{OH
Am{U gm8aHY {VH XOmOhr
gSnwimV AmUbm. diVwV’
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Emd'm AmYrk'm H mimV dii" ahUyZ Amoilé'm Jobod'm
1" mmégmbmhr H gbm XOmO ZhVm. naSw £'mSZr Qoihm ~mi0
AmU Oi YO AdrH mam'bm gwédmV Ho br, E'mSIm  aMgS
AmWoH 0V HvZ E'm Y'mMm {diVma Ham'bm gwédmV
tbr. E'mwio ey diohr 'm Zi'm YmeH'S AmH {fov hmd
bmdbm, ahUyZ “{di'mVrb YmoH m  AmailyZ -~«:U dJmeZo
dii" ' momefm8Zm Amnbogo Hv Z Kovbo. “y{'hrZ eyD dimohr
Va AE'SV *rfU AdiWm H v Z Rodbr. AWmGV ‘U naSnaobm
bmoH m'V, ~mi0 Am{U O;Z ‘mSA'm Y'meMm Am{U VidkmZmim
Am¥ma Amho. E'mSMo Ago EH VidkmZ Amho, Zmhr Ago Zmhr.
Vo VmS{H Am{U "mi{VH VickmZ Amho. naViw MVY"dmlnmSZr ‘m
VidkmZmir H m'* OSdmXr ahUyZ hoQmilr Ho br  Amho.
05dmr VidkmZ ho lao ['Hé mSMo VidkmZ Amho. Vo £ mbm
H ibo Amho, naVw Vmo emoffV Agé'mZo 'm VidkmZmbm ‘0" dVu
YmaoV AWmZ {V Zmhr, ho AmOMo dmaVd Amho.
0"whrZ H mimVrb OrZXmZ aH aUmVyZ Hw ‘mar O{'Zr
dfVrimbr Amé'm Am{U Zi'm O‘rZXmamShm CX' Pmbm. ‘m
HmimV -«msUmSIm O'Zr XmZ Xof'mir aWm AQYH J{V'mI
-Tbobr nhmd'mg {Vo. ~<m:Um8Zm 0‘rZ XmZ Yof ‘mMo aH al
BVHo a"mdr ~Zbo H s, gmYmaUnUo Xoe"a AZoH amQo Amné'm
ikar Agod'm ~cm:UmSIm Am{U wOm'mIm Amné'm AdV:A'm
a{VdogmRr O{'Zr XmZ XoV gwQbo. E'm KQZm BVS'm dmTé'm
H's, AmRi'm eVH mA'm Amgnmg bmJdSrimbA ' m O{'ZrniH s
Odinmg 60% Of‘Zr ~«m:U- nwamofhV Am{U ‘S{Xa g{"VrA'm
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Vma'mV Joé'm. ‘mVyZ EH Zdm O'rZXma dJ© V'ma Pmbm.
Am{U eoVH ar, dii" eyDmV TH bbm Jobm. E'm‘wio AmRi'm
eVH mA'm eodQr Am{U Id'm eVHmA'm U'mV -am:l
Am{U ey ho XmoZM dU© ‘moRem a'mUmV Am{U ‘moRem g8 0o
Cabo. -mH s'm XmoZ dUmeVrb g§»'m AE"én Pmbobr nhmd' mg
{Vo. H mal 1 'mnmamMohr a‘mU KQV Mmbbobo AmnUmg
nhmd'mg {Vo. ‘m gSK"meV Ama. EZ, Xm8SoHa {bfhVmV,

The main features of the feudal system in India may be
stated to have been the following: The King granted the
revenue from the land to the Brahmanas or to his officers or
selected holders. He also granted land in lieu of salaries. In
most cases perticularly from the Gupta period onwards, the
king also surrendered to the grantees police and adminis-
trative functions. Usually, grants were made only of arable
land. The land was cultivated by peasents, generally
Shudras, who were tied down to the land almost completely.
They handed over a share to the new land holder. The
appearance of a large number of such hereditary intermedi-
aries tended to reduce many of the free peasantry to a semi
servile status. According to some scholars, theoretically
only the revenue from the land was granted to the
feudatorty, and not the land itself. A part of the revenue
collected by the feudatories was sent to the king. However,
the production happened to be usually at the subsistence
level. Consequently there occurred a reversion to a kind of
closed and self sufficient local economy, a retrogression of
trade, and a preponderance of natural economy over money

economy(Recent Trends in Indology, 70-71 ) )
0°rZ XmZ aHaU Am{U Ha dgwbrMm n[aUm* VEH mbrZ
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g'm0i'diWoda ‘moR ¢m a‘mUmV Pmbobm {XgVmo. mVyZ
gm‘§VemhrMm CX" Pmbm Amho. “m-~m-V {d{dY ‘V-‘Vm8§Vao
Agbr Var hr gaSOm"‘emhr CX'mg "of'mMr Or {d{dY H malo
AmhoV, E'mniH s da C,0l Ho bobo EH H mal ‘hidmio Amho.

amo{‘bm Wmna {b{thV, The considerable evidence of royal
grants of land reflects an alienation of rights to land rev-
enue, with the more powerful political authorities investing
these rights in those of lesser authority. Grands to Brah-
mans and to officers created holding of land or villages
where the recipients had the right to collect revenue but
where not required to pay tax. The Grant could either be of
the revenue from the land or, more commonly overtime, of
both the land and its revenue. In either case the grantee
appropriated the surplus produced by the peasant through
rent and labour taxes. The appropriation used the rights
invested in the the grantee and did not preclude coercion
or the threat of force. The rights and obligations of the
grantee in relation to those settled on the land were listed,
together with the taxes and revenues which he could col-
lect. In effect, the landed intermediary had immediate au-
thority over the peasant. These changes are said to have
concided with a decline in urbanism and trade during this
period and up to the tenth century, reflected in the excava-

tion of urban sites (Early India, 443).

0'Z XmZ Am{U Ha nOVrA'm -XbE'm A{YH mam‘wio
gm'm{OH  Am{U amOHs" aMZoV -Xb Pmbobo nhmd'mg
{iVmV. 0'rZXma Am{U -«m:U "'m8Zm Oo A{V[a® A{YH ma
ama Pmbo, E'mWyZ E'mSZr E'mSA'm AdVSI 1'diWm {Z‘mel
Hog'm. E'mWZ 4i amA'o Xw-ir -IV Jobr. ho O‘rIXma
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AWdm gm‘sV 7dVsl giY" ~mily bmJbo. E'm8A'm {ZU®'mV
amOmZo hiVion Hv Z'o, Aem YmaUm a-i -1V Joé'm.
eoVrda A(YH H a bmXom OmD bmlbm. ‘yi amOmMm H a,
‘S¥amiim H a o Va hmoVoll; neSVw E'm-amo-a AWm{ZH gaSOm‘tma
Am{U ~«m:U E'mSA'm gmo'rlo Zdo Ha eoVrda by bmlbo.
‘mVyZ EH Ag8Vmof Ogm {Z‘moU Pmbm; Vgm eoVrV am-Umam
‘mUyg A{YH M -mhoa TH bbm Jobm. £'mbm eyDmA'm fWmlr
Omdo bmJoo. Vgm ‘yiMm eyD A{YH -mhoa hmH bbm OmD Z
I A{VeyD AWdm Afn¥i" ~Zbm. Va E'mSA'mhr nbrH S
Mm8Smi Jobm. Mm8Smimbm JmdmV OmJm am{hbr Zmhr,

dmaHl ar, ‘hmIw'md ‘mSA'mhr H mimV hm VY dmkr Am{U
0SdmXr hm gSKfO am{hbm  Amho. VwH mo-m$him  glim  gSkfo
XoiH mi Am{U 'm  MVY dmlmSer BTE'mV Jobm, {edam'mSA'm
fidamA'mir g8H &nZm hr ['UmA’'m &(VGmnZoNr hmoVr. ahUyZ
E'm$A'm amA ' mVbm gi{ZH hm AYedoi gi{ZH Am{U AYedoi
eoVH ar hmoVm, “m‘wio . "w &'m8Zr C'm Ho bobo {edam™ ho
Hw idmSr "yfU AmhoV, BSJ<OmSA'm H mimV ‘mE'm "w bo BWE'm
eoQOr, “Q0r, bmQQr i'diiWollr {Ma’ mS H v Z eoVH &'mA'm
emofUmitr o' s {MH Egm H aVmV. ‘WmdH me Yoe fidVsl
Pmbm. *, JmSYtA'm WImISVa -hpVmSe ~<:U dimeZo Jmdo
gmoShr, Amné'm-eoVrdmSr {dHy Z QmH &'m. Va JmdmV amfhbobo
-mH s gJio dVZ¥ma fidmV8l molma “maVmV ghH mamA'm ‘m{‘mVyZ
amOH maUmV’ pita Pmbo. &hU00 ‘U""wirl H mimnmgyl A'mér
O{'Zr Vma'mV KoVé'm E'm8Zr Amnbm h  gmoSbm Zmhr, E'm
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OfZrh'm -imda Zi'm i'diWoV gmm -iH mdé'm.
H moUE mhr Jmdmiim "miJmolbH ZH mem nm{hbm Va JmdmA'm
HSoA'm gi'm gwnrH O['Zr hUOo -mJm'V ‘o ho
Hw bH Uu, OhmJraXma, nmQrb "'mSMo amfhbo  AmhoV. ‘hgwbr
Xéalh E'mSA'm Vma ‘mV Agé'mZo E'mSZr om ‘moS'mA’'m O{'Zr
-H mdyZ Jar- eoVH &'m§Im {Oam'V O{Zrk'm v nmlo i
JmdH| DmamgyZ bms- Rodbo. E'mSIm HemVM "ma dmQm 'y
{Xbm Zmhr, X{bVmSZm Va ZmnrH hmSH s hmSdio ~hmb Ho bo.
ho Oa ‘hidmMo ZihVo Va “yXmZ Midi AmH mabr ZgVr.
Hw iH m'UmsZr OF Kovbm IgVm. H meJeogh'm v nmlo- gimoV
Ambobm dJO H m™ "m gJu'm KSm‘moStMm gmjrkma Am{U
bm"mWu Pmbm. eoVH ar, H iH ar, X{bV Ho di CnojoMm YZr
Pmbm.

Tohy SA'm nmit H b'r {dH mg H m'OH« ‘mV8JOV eoVH & 'm§Im
Y'm" Xof'mgmRr ‘hmami’mV ghH mamMo Omio {'meU Pmb.
YaUo C"mabr. ~H m C"mag'm. {Oéhm nfaf¥m, nShm 'V g{'E'm,
‘mH) Q H {'Qem {'meU Ho &'m. qghZ Ambo. glmolo {dH] DrH al
Pmbo. OJE"mMm iVa CSMmdE"mim 4 EZ Pmbm. H mhr &'mUmV
(Ml ~Xbbohr, Zmhr Ago Zmhr. nU hr gJir jolo PamQcmio
" IV Jobr. “y{'nwil eoVH &'mSMo emofU H v bmlbo.
Xaa'mZ bmoH g8 'm dmTV Jobr. AmYrM H ‘r Agboé'm
Of'ZrMo {d'mOZmZo A{YH Vi 'S Pmbo. Aén“yYmaH eoVH ar
b ZdrM O‘mV OY'mbm Ambr. XwiH mi, Im{nH s 'm'wio
ASMURY Agbod'm eoVH & mSIm H g&'mhr ‘mbmA'm “mdmr
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h'r amgbr Zmhr, EHVa {nHV ZihVo Am{U {nHbo Va
{dHV ZitVo. ‘mbmbm “md {‘V ZihVm., AWm®V AmOhr Vmo
{iV Imhr. Xadoir Adm{'ZmWZ Am moJmda Vo ‘mJUmar
‘SSir amOH maUmV {ZdSyZ Ambr H s, Vmo Am'moJ JwSmiyZ
RodVmV. ‘mbm gJioM nj O~m-Xma AmhoV. AmSVrVrb
i'mamar, IV Am{U {-'mE'mSMo i'mamar £'m§Im bwQV amhVmy.,

'm gyl emofUmbm ZH ma YoF 'mgmRr ‘amRdmScmV eoVH ar
Midi C°r am{hbr. "m MidirZo BVS'm doJmZo eoVH & mSZm
Amné'm H doV KoVbo H's, hr Midi ‘hmami™“a ngabr.
eV &'mSIm Y'm' {'idyZ XoUmar Am{U £'m§A'm &iZmbm dmiim
" meS E'mgmRr aif mda CVaUmer, OcbA'm dmeé'm H almar
MidirVbr ‘SSir eoVH e m8Zm Amnbm AmYma dmQm bm
bmbr, Va XwgarH S o ‘mgoA'm {dMmaYmaolyZ AmH mambm
Ambobr H m‘Jma Midi gm'm{" H m‘JmamSho &iZ KoD I
‘mmV CWW Z g'VoMr Zdr ‘mSUr HaV hmoVr, {VgarH S
dmaH &' mSMr g'Yd'dmXr Midi Amné'm narZo eoVH ar,
HiH &'mSIm Amné'm AmiWod'm i'yhmV KoD I H mhr EH
njadVoZ H v nmhmV hmoVr. EH m nmVirda ~XbVo amOH maU
Am{U Xwge'm ~mOybm ' m n[adVeZdmXr Midir 'm8A’ mVrb
80 hm "VZg' 'm HmXS-arhim H| Dg-Xy Amho. fidmV8l molma
"maVmVrb EH ‘moRm i'mnH nQ VgZg AYmoaoplV HaVmiIm
{XgVo

Amgmam' bmo‘Q 'mélr eaX npabHo eZH §yZ aH mfeV
Pmbobr hr HmX§-ar ‘U naSnaobm COmJa HarV ‘mMr Zdr
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nja"mfm ‘m&SVo. eoVH ar, H iH ar MidirMm EH ‘moRm nQ
CbJSyZ XmidVo. OmJ{VH sH aUmA'm QBB 'mda AmH mambm
Amboé'm eoVH ar Am{U H m‘Jma MidirA'm C&'m-AmSi'm
NoXmgh £'mSA'm "emn’emir {WH Egmhr br H m¥S-ar H aVo.
EHm eoVH ar AmSKmobZmdoir nmobrg Jmoir-ma H aVmV Am{U
EmV B4 m VéUmim E'y hmoVimo, ‘m KQLoIo hr H miS-ar gw
hmoVo. “mil aand budimao, Im'm, am' ‘mS'mgh eoH ar gikfc
g{'Vek'm AZoH H m'eH E'meZm AQH hmoVo. -arM df} IQbm
MmbVmo, g{*Vr Vmo IQbm MmbdV amhVo. nU Midi Wm§-V
Imhr, A'm "mD gmho- ‘hmOZ 'mSZIr hr Midi C"mabr
hmoVr, Vo ddV..bm {dCb g'OyZ dma arvnr Hm'eHE meA'm
H mImV Omo 4mU Vo "w§ H VmV, E'm'wio AZoH H m'cH V) V'ma
hmoVmV. E'mSMo A{YdoeImVbo {dMma ‘hidmMo AmhoV, Vo
3hUVmY, EmUm dmarbm Omds BVS'm {° “mdmZo Viwahr BWS
AmbmV. “mH ar JmRrer -m8YyZ CYhmVimVYhmM§ AZdmUr Am{U
H gé'm Var AmoTrZo ‘mUg§ " ° qXStV "oVmV. H mb Qothm r
‘mA'm NmVrda eoVH ar g8kf@ g{'ViMm {-,m bmdbm Voihm
CanV EH A{“mImMr H IZ Ambr. AmVihr Vwh'm
AoH m8A'm NmVrda ‘om hm {-,m {fgimo’. Vmo Vwhr Ho di
NmVrda Zmhr Va H miOmda H moabm’, Am{U Amné mVb§ ho
0o {-6fmN§ InV§ Amho Vo & mA'm ImE'mnojmhr log Amho.
eVH &'mh'm Ym[aDcmilo H mal XidmV, Zle-mV Imhr Va Vo
gaHl mak'm YmoaUmV Amho ho AmnU gm&Im’bm gwédmV Ho br
Am{U gJ0'm VAkmSA' mhr SmoS” mVbm ASYma Xya Pmbm.
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Amné'm eoVH ar gSKfO o{'ViMo H m'OH V} “&'m "E'm
VkmSZmhr hadvrb BVS'm AmE‘{didmgmZo -mobm bm bmJbo.
A'm AmoTrIS Viwahr BWS AmbmV, ‘bm Va dmQU8 hr g‘moalr
gmar JXu OUy MSD'mJoA’'m dmidSQmy O‘m Pmbr Amho. Am{U
Oam “yfUmM§ dmQob, AmEFVWVINS dmQeb, nU ‘m H mhr
jUHm hmoBOZm...r {dCb Amho. AgS dmQbs. ‘r Ajae..

"vZ nmdbmo Amho (30).

Aem 'm {dCbmZo C"mabobr hr Midi AZoH H m'OH E'm*Zr
n[anyUO Pmbr. E'mSZm Amné'm  &iZm$Mo “mZ ‘oD bmJbo.
e éfmk'm amoamlo Inbr Ho bm noam Va Vwdhr Hm' Imb
Yimwam? "fdamA" {‘idm'N§" AmeXm 3hUyZ H ma“maUr gmoShm’
YSKm', "Am‘Mo “mD  MSDmMr H moa, ~mH s gJio ham‘Imoa’
Aem KmofUmslr OY* KoVbm. AEUm “mD gmR 'm8k'mISVa ho
gaHm Amné'm an-Unéfméifm HTmda nmoghob$ Amho, 'l
"mZ"m MidirZo {Xbo. Amné'm AdmVSi' mMm Zdm gy'© CldVmo'
Aer YmaUm ~i Yv bmbr. E'm‘wio hOmamo H m'CH V)
Am'wi™a aif'mda CVEZ eoVH & mSA'm &ZmgmRr AmSXmobl
H arV amhVmV. h'r'md Agmo, H 00dmQn Agmo, ~:H dgwbr
Agmo, HY fr {dUmnrRmir Ho di {ZHes' {Ximdy{Jar Agmo.
‘mH} Q H {'QH SyZ hmoUmar H nmV Agmo, H mnyglaokr Agmo,
Xme-8r Agmo AWdm Zg-8Xr {OWo eoVH ar aiZ {VWo ho glio
Hm'€H V) h0a amhZ aiZ gmoSdE ' mgmRr PQV amhVmV. AfYdoeZo
KoVmV. eoVH ar, H m‘Jma X{bV dJmoOMo i'{® JV ail
gmoSdE " mgmRr PQVmV. Va éiVw' gldYa hm H m‘Jma, h‘mb,
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X(bV &iZméda WoQ AmSXmobZo H arV, Hm‘ H aV amhVmo. {idoUr-mBo
H sVeZ- adiZmA'm ‘mU"‘mVyZ Va HYr WoQ afif ‘mda (Vv
0'mSi'm AZmSIn dmiim ' moSVo. Km‘mbm Xm‘ ‘mly bmlNo.
Xme-SKremRr Hm'* AmJ<r amhVo. Vr W {0'm8Im -amo-a
KoD Z bTV amhVo.

ho glio EH m {d{ei {XeoZo {ZKmbobo AgVo. H mhr aiZméhr
VS bmdbr OmVo. ‘w»"‘§lr Agmo H s, AmUIr Hw Ur; Hw Umerhr
hr Midi XmoZ hmV H v bmJbr. E'mSZr Ho di h‘r"md
‘m{Vom Zmhr Va KoVbobo H 00 *v gwOm ZH m Agm AfbplV
"Vami B mTbm, Voitm H mhr Imof akma E'méIm - {dimam Mo,
Vivahr hr H 00 -wSdE mir gd* eoVH éfmbm H m  bmdVm?
F'mda am' Am{U Im'm 'm8Zr {¥bobo Cima ‘hidmilo Amho. Imm
ShUVV, H nmVrA'm  Imdmimbr gaH mal§ BVHS bwQ b§'
Amahmbm, H s, Am‘MoM nigo £'m8A'mH $§ {ZKVV. eoV'mbmA'm
-mOma‘mdmV Va gaH maZ§ Amahmbm Ajae.. ImJd§ Ho bS'.
BVHo nmSyZ “md RodboV...E'mV AmQda Am‘MS§ {H Vr ZwH gmZ
Pmb§" "mm {dMma Ho bm' H m H Yr. Am‘A'mH SyZ drOf-b
dgyb H aVm...AmR-AmR Vmg eoVmV bmBOQM ZgVo. {d{harV
nmUr AZX {nH mMm_ hmVmVm|Smer Ambobm Kmg AgVmZmhr o
mmUr Yom "oV Imhr. Ci'm {oH milr amlamSmoir hmoVo “mbm
0-m-Xma H mol? Am‘A'm {dfhardad 'm ‘moQam OiVmV. ZmhH
"WHS hmoVimo. Vo H moUr v Z Um'Mm? Amahmbm Am‘N§ gaH ma
AmUm'MS, A'mV Amahr ‘mbH Agy...AmO Améahr Jwbm'
AmhmoV. Vwahmbm dmQVS Zm eoVH ar H moUVmhr Ha “aV Zmhr.
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Amahmbmhr dmQVS gV'mImZS Ha "amdm, H aXmf'm8A'm "mieV
AmnbShr Zmd AgmdS nU Am¥r CEnP Va {XgmdS Zm. CEnp
(Xgy bmb§ H s, Amahr H a “v . E'm'wio gaH maZ§ AmVm
Améhmbm H mhr ‘mly Z'o. AmMS "b§ H af'mA'm Jmair H v
I'oV, " ° Am‘A'm Camdv I CRmdS. glir YoUr XdVamdv I
ImoSyZ QmH mdrV AZE {" Qb§ ahUmds...(33). Aer {~IVmoS
CImao XoD Z hr ‘SSir AZoH mSZm Jon H aV AgVmV.

'm gi'm bTemMo ZoV¥Ed "mD gmho- ‘hmOZ  Am{l
bi‘U {Zag HaV AgVmV. Va "miHa, Zm‘m, am‘, énvw,

{doUr-mBe ho K m'eH V} Amné'm Kamimamihr ndmo I H &V
'Umé’'m g'mOmgmRr aE'j ‘XmImV CWZ Hm‘ HaV
AgVmV. E'm H m‘mV Zm‘m Amnbo b¥%M {dgv Z Jobm Ambho.

am‘bm eodQr VmoQemV' MmbUmar JmoXmdar qagQ) aog ~SX

H amdr bmJbr. h'mbméA'm &fImdv 7 éiVw* Ordkof'm

hé&YmVyZ dmiVimo. {doUr-mBebm Amnbo Jmd gmoSmdo bmVo.
hr gJir ‘SSir Amné'm H m'meVyZ gdehmam bmoH méMo 0JUo
COmJa HaVmim, emiE'm g'mOmio {nVi gVV CKS nmsV
amhVo. bmoH mSIm Y'm" {{idyZ Yo ‘mgmRr Vo YSSV amVinV.
eoVr hm “ma¥mA'm AW diWollm H Um Amho. naSViw {VA'm
aiZméMr gmoSdUyH H moUr HaV Zmhr, ~Xm‘amdgmalo Am‘Xma
gli'm gSilim Amng'm- Vma mV RoD 7 eoVH & m$ho emofU
HavmV. E'mSA'm ‘m‘mim ‘wbim AgyZhr am' Am'wi™a
m‘amdm$d'm {damofmV C'm amhj eoVH & mégmRr BTV amhVino
H O0dgwbrbm Ambobo ~tH  A{YH mar nmhiZ HUJrV bnyZ
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-gUmé'm -momA'm Smob'mV nmhjZ Am'wi“a b% I H aVm
Midirbm dmhjZ Kovbobm Zm‘m ‘'m H mX§-arV "oQVmo. Va EH m
Imam'U Ywio ImdmA'm EH m XVmIo JmdmV 07 {dH V
KoVbr ahUyZ E'mllo Smob HmTho OmVmV. E'mbm Of'ZrMm
HaOm {iy {bm OmV Zmhr. AmE‘hE'm H aUmé'm VéU
eoVH &'mA'm Hw Qus-mbm H gbr XV {'V Imhr. AmSVrVrb
h'mb Amné'm h mio H m* ‘mVmV ahUyZ E'mSIm éivw'
ImdmA'm £ m8A'm ZoF"mgh H 52 ‘mahmU o br OmYo. Zmam'Uamd
YivioA'm KQZogSX"meV éiViw‘Zo Im‘mbm {b{hbobo nl ‘hidmio
Amho. o E'm nimV ahWmo, Ymim, WiA'm Wni§Z ‘r Zoh‘rM
EoH Vmo H s, eoVir nadSV Zmhr ahUyZ. eoVrYSkm ansS H QH Qridm
Am{U AmV-Q2QcmMm Amho ho ‘bmhr ‘m{" Amho. *J EmUm
Xw-U'm ‘mlgm8 eoVr KoVbr Va Vo ghZ Hm hmoD Z'o? Vmo
Amng'm ~amo-arlm hmoVmo™ AgS dmQV§ Hm “mV? Q' hr
HoyZ OJE'mNS gmYZ Amho H's, a{Vollr Jnoi? Imam Uamd
Ywio ‘m§Zm Oa Vy H Yr “oQomg Va Vwbm hOma BSJU'm Sg& mir
doXZm hmoBob Or ‘r gU'm AZw'dVmo', QUy Nena CSyZ Joboé'm
Am{U AmOw-mOyZ {ZdSwSJmM§ ~Z Agboé'm {RH mUrM AmnU
amhmimo AmhmoV Aer 'm Hw Qw S-mir “mdm  Amho. "rVilim
Imake ~v'Z amfom’ E'm ImonQmY. ‘m H (S-mbm b E'mi
JmdmV g¥‘mZmZ§ 0Vm "oBeb? ghOmghOr hr ‘mUg§ eoVr
Hay XoVrb E'mSIm! Imam Uamdnéllo Smob H mTUnao AOyZhr
‘ot mQ H go? H moUmir nmRamiU AgUma E'm8Zm? nmobrg

Eméin HYr HaVrb Ooa-8X mT 1Qbm ZrQ C'm amhrb?
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AmamontZm {ejm hmoBeb? (90). "mVrb eoV hr H gyZ OJE milr
H s, a{Vaolr JmoiQ Amho, hm Omo aiZ H m"‘«o§ eiVw* {dMmaV
Amho, Vimo AE'SV ‘hldmMm Amho. eoVr hr Ho di OJE mMo
gmYZ Zmhr Va Vr a{VoMr ~Zdbr Jobr, E'mbm hOmaoH df®
Pmbr. Of‘Zr 'wH Q YmZ {4E ' mVyZ O‘rZ holl &{Vén Am{U
gSnimr ‘mo0E " mMo gmYZ ~Zbo Amho. Vo AmOhr ~Xbm'bm
V'ma Imhr, ahUyZ X(bVmZo JmdmV KoVbobr eoVr AZoH mSIm
NmbY Zmhr, A'mSZr Zmam Uamd Ywiobm Jmdm-mhoa H mTho, Vo
Amamonr ghm dfmér {ejm “moJyZ naV Amé'mda COi ‘m'mZo
Jmd"a " v I E'mbm Améhr H er Jmd-8kr Ho br ho gméJv
amhVmV. ‘mVyZ hr V'ma Pmbobr ‘0" wlrZ ‘mZ{gH Vm Amho,
Or AmOhr ~Xbm'bm V'ma Imhr. a{Von Am{U eoVr Ago
EH g‘rH aU -Zdbo Joé'mlo AZoH eoVH ar H Oménoim afVod
hm' ImD IM AmEhE'm H aVmV. E'm'wio AmOA'm eoVH ar
AmE‘hE"0'mJo Ogo 'mMo Ad‘yé'Z Amho, VgoM Vo gaSOm'r
‘migH Voohr EH H maU Amho. E'mSA'm I'mMo ‘mobhr Ho bo
OmV Zmhr. EmSi'm OJE'mA'm VidkmZmitr gVV QJb fo br
OmVo. ho {M AmOhr -Xbbobo Zmhr. AZoH {gZo‘m, H bm,
ImOJIVE'm Jonm "m8WZ ho {XgyZ "oVo. MiVY" dmUmSZr V' ma
H v Z R odbobr hr ‘mZ{gH Vm ~XbV Zmhr. Vr Ho di
CfdJu'mSMr ~Xbbr Zmhr Ago Zmhr; Va eoVH efmSMrhr Vr
~Xbbr Zmhr. "mV Vmo "aSyZ {ZKV Amho. A'mSZr OrdmnmS
H i KoD Z hr Midi ‘moRr Ho br E'm bi‘U, *mAH a, am,
Im'm ‘m§Im eodQr AdhobZm dmQembm “oVo. VeU eoVH efméir
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nmoa§ &VrH mE'H AmSXmobZ H aUméfm IV XwH mZima glmam*“mD
YmZmoaH a, "mJMSX nmolakmg, eemSH YmZmoaH a Aem nmoemlr
‘0"“dJu” MY dmUmSA'm ZmXr bmJVmV. hr ‘SSir Amnbm
H moUVmhr YSXm KmQemV H arV ZmhrV. Ho di {Ximdy{Jar H aV
Vo, -r-{-'mUo XuBnQ mdmlo {dHy I dfmeA'm eodr CYmar
Hoé'mMo ZmQH HarV eoVH efmbm bw-mSV amhVmV. hrl
‘SSir VéU Hm' OH £ m?Zm hmVmer Yv Z aXoemU'j bu‘U
{Tag 'mSA'mda "a g"oV h,m KSdyZ AmUVmV Am{U Midi
hm'O°H H af ‘mim &'EZ H aVmV. E'mV Vo “efidrhr hmoVimV.
IVah'm H mimV gimam' H mnyg n[afX "adyZ A'm d,"YmgZo
éiVw'da OrdkoUm hym KS dyZ AmUbobm AgVmo. E'm
d,Xmgh'm hiVo njafXolo COmQZ Hobo OmVo. hoM “mINsK
I§Va "mD gmho-mSgmRr H gbm Var 'k KSdyZ AmUVmV.

Aem gJu'm nmido"y‘rda am' -Xm‘amd {dé0
Am‘¥maH sbm C"m amhVmo, Va E'mbm * © 1800 Vo {‘iVmV.
Va {edgoZohim * mQH m gmdSV Zmdmim H m'OH Yo -¥m‘amd {dé0
{1dSyZ “oVimo. AWmOV 1995A'm Xad'mZ {edgoZoZo ‘amRdmScmV
Omo ‘moRr ‘wgSSr ‘maV adoe Ho bm E'mbm {VWe'm JmoaJar-
eoVH ar, HH ar bmoH m8Mm {‘imbobm AmYma hmoVm. hr Amnbri
nmoaS Amnbm VmaUhma ~ZVib Ago EH (M E'm HmimV
{I'meU Pmé'mZo H meJeoghr nrNohmQ Pmbr. nU Vo AdBZM
amobS. eoVH ar ¢8O o{'VrZo Amahr amOH maUmV CVaUma
Imhr Ago AmYrM Omhra Ho &'mZo ambm “Vo {if 'mMm &iZ
ZhVm, Varhr 1800 bmoH m8Zr Amné mbm “VXmZ Ho bo Amho.

16 Vo 31 ‘0 2021 & n[adVOZmMm dmQgv & 98



Amné'mda BVS'm bmoH mShm {didmg Amho, Voihm AmnU H m*
H am'bm hdo, Ago ‘Zmer RadyZ Zm'm Am{U am‘ MidirV
gHes amhVmV,

nU E'm8A ' mM JmdmV EH m ~iRH sV Ocihm aXoem{'j bV
{Tag 'méA'mda h,m hmoVimo, Votm ‘mi Vo C{0% hmoVmV, A'm
moamSZr £'mSA'mda hmV Cbbm Am{U *mINSXgma»'m ‘mUgmlr
A'méIm nmRrer KmbyZ gmoQ Hobm E'mSA'mda H nadndd H amdr,
'm hoVyZo ho XmoKohr AmYr gSKf© o"VrA'm aXoem{J'm§Zm
"oQmV. nU Vohr {Zame Pmbobo AgVmV. am‘, Zm‘mMr g‘OyV
H mTVmZm Vo ahUViV, dmBOQ dmQyZ KoD ZH m. ho Hm™ *°
Vw‘A'mH SoM KSVS™ AgS Zmhr AZ Amné'm gSKf© of*VrVM
KSVS' AgShr Zmhr. Aem ‘mUgmSMm W'W'mQ Am{U a ‘jH
m*Halmé'm ‘mUgmsIm £'mSA'mH SyZ hmoUmam Img 'V ZdbH
mhrM Zmhr, “mMr gJir aMZm AmYr Rabobr AgVo. Aem
‘mUgm8Zm ~i nwa{dUmar ‘mUgShr AmnbrM AgVmV, £'m{edm’
Hm Aer wir ‘mUgS Z8m ZmM KmbVmV. AmVm E'mSZm Iwis
Var H g8 3hUmds. AmnU ‘mi AmnbS Hm‘ HaV amhmds
(254). "'m CimamVyZ Hm" g'Om Mo Vo g‘OyZ KeD Z Vo Xmoko
"WmdH me Vo “mD gmho~ ‘hmOZ ‘mIm “oQm’bm OmVmV. Xaa'mZ
Vo emgH s of'E'mSMm * m'Xm KoD I -ghobo AgVmV. Ho g,
XmTr dmTdyZ JmoXoMr naH«‘m HvZ Ambobo AgVmV. fdV..
"mD gmho- Or {Zadm{Zadrir “mfm HaVmV, Vo nmhyZ ho XmoKohr
H mob‘SyZ OmVmV. “mD gmho- ahUVmV, AmVm ‘r AidV..M
o{'VIVZ ASJ HiljZ foVmo'. *© OmhranUmlo hr {Zd¥imr
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Kmo{fV H aVm "oV Zmhr BVHS M. Vg§ Va H YrH Yr eoVH ar
g8KfO ¢{'VrM {dg{OOV H amdr, ~almiV Hamdr Ag§ dmQVs,
nU AZoH m§Zm Vo éMUma Zmhr, ‘mPr JaO AmVm gSnbobr
Amho. A'mSIm Hm' Ham S, E'mSZr H amd§ AmU 'm Hm'mV Oa
Hmhr ASga "oV AgVrb Va Vo AmnUM Xya HamdoV. hr
Hmhr HSoZr Imhr qHdm ‘v HwUmbm aE'oH {OéamgmRr
"«| Mm'Or AWdm {Sbaern {Xbobr Zmhr. g{'VrMm {-,m
NmVrda Aghobm 3E'oH OU BWS Zom Amho. eoVH &'mSA'm
X...mN§ Oo {ZXmZ ‘bm Pmb§ Vo ‘r Viwahm gJu'mSg'moa ‘m8Shs.
QUy ‘mP§ AdVmaH m"OM gSnb§ Amho, Ag§ ‘bm dmQy bmubs.
'm {dYmZmMo {dibofU H aUmao Oo ni jragmla d{H bmsZr
In‘mbm {bhi1Z {{bobo hmoVo, Vo ' ma ‘hidmio Amho. E'mV Vo
ahUVmV, aXoemU'jmsda Pmboé'm hé&qmda “mD gmho- H mhrit
H m -mobV ZmhrV? E'méA'mV&'m {dCbmbm -Si'mSZr H m|Smio
KmVbo Amho H's, {dCbmMrM Ver H mhr BAN® hmolr, 'milm
IrQ {d¥ma H am. em ASImZo Oothm Im'm {dMma H am'bm
bmJVmo, Voitm E'mbm AZoH &{ZméMr Cimao gmnSy bmJVmV.
E'mgmRrtim nwTrb CYimam ‘hidmim Amho. Zm‘mSZm nwthm nwihm
ai nSy bmVmo. Emkm ‘mUyg BVHm Hgm -XbVmo?
eV &'mSh'm QJE'm'aE'mA'm &iZmSIm gmoSyZ WoQ AU'mE‘my
Hom Hm' {ev eH Vmo? nm'r Xodi§ hbSHV ghSy eH Vmo? ho
Hm" Amho Zo'HS. AmYr ‘m gJu'mM Jmoir ‘'m ‘mUgmgmRr
{ Oy hmoE'm. ho gma§ Vwahmbm Omi'mV ASH df mgmRr
Amho, Vw'A'm &iImSnmgyZ Vwihmbm Yya ZoUme§ Amho. Xm{zDcmim
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ail gwQom 3hUOo Viwahmbm ‘mUgmemal$ 0JVm "oBeb. XodY‘mohlo
HuSdmS b ‘mUgmbm ~{Ya Ha'mgmRr AmhoV. Ag§ 'm
‘mUgnZs gmS{JVbS ahUyZH Va ‘mD gmho- gdmenojm  doJio
dmQbo. HYr Hmir HaHarV AWGemo g‘OmdyZ gméJUme m
‘m ‘mUgmM§ AmOMS v n {H VrVar doJi§ Amho. emofUmir
méSUr HaUmao, eoVrVe'm bwQrd'm NmoadmQm CKS H aUmao
"mD gmho~ Am{U AmOMo “mDgmho- 'mV QrZ AA‘mZMm
" af Amho. AmnbS ZmV§ hmoVs Vo AmYrA'm “mD gmho-mSer...AgS
In'm nwitm nefhm OmoaH gnlo ambm ¢Oy7 gV hmoll. &'
ahUmbm, AmVm ‘r ho gJi§ EoHy Z KoVb§'. ‘bm nQbS™ gwOm.
‘bm " ° BVHS M ¢‘OmdyZ gm8J, -Si" m8MS H m| Smi§ {dCbm"modVr
Amho. E'mVE'm H mhtA'm Hw amaVr Zoh‘rgmRr gwv AgVmV
Am{U E'm "’ ° Amné'mM “mJmV gH dm n[agamV AmhoV
Aghr Imhr. gJirH Soll ho ~Sdo {XgyZ "oVmV. dmaH e mIn
m Sl Jo8'm Homhr dfmV aNSS Img {om’. E'mSim
CANmX dmTV AgVmIm {dCbmZo ' H ‘aoda hmV RoDZ ‘miI
Hm Ymal HamdS. ‘m‘'mM§ Hmal Hm'7..[dCbmMr M
S'm§In 'y g &hU0o -Si'mSA'm H Qmbm {dComim AmerdmeX
ho EoHy Z gme'm ASJmMmM XJS Pmé'm)V Zm‘m {ZiMb -gbo.
SmoS'mV ‘WlA'mSMr am§J Mmbbr Amho. E'm Hw RyZhr -im-im
-mhoa nSV AmhoV. Agm "mg Zm‘m§Zm Pmbm. ~Si' m§Zm {dCbmMr
'y g Agob ho ghOmghOr ‘m{" Ham'bm ‘7 V'ma hmoV
ThVE. Qo KSyZ Job§™ Vo AdeH mam Mrbr ‘ZmMr V'mar hmoV
ZihVr. Ags HgS ahUVmog, AmnU 0Y‘mbm KmVbobr Jmoi
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Aer b'mbm OmV AgVmZm, (VMo gVam WH S tmoV AgVmZm
Hw R&'m ‘mUgmbm -~a§ dmQob? Zm'mSZr am'bm {dMmabs. Vmo
dhUmbm, ahUOo om glu'm eoVH ar gSkfo gf'VrA'm
nSPSrA'm H mimV “mD EdT {Z{doH ne Heo ‘miim ¥y {dMmatt
Ho bobm {XgV Zmhrg. {XgV§ Va Vg§ nU ‘r ‘m-m-V H Yr
Imobda OmDZ {dMma Zmhr Hobm. Im'm ahUmbo. ho -~K.
-¢' mWXm - AmnU ElmXr Jmoi Ord bmdyZ V'ma H aVmo. Vr
ghOmghOr Xwge'mA'm hmVr Umdr dmQV Zmhr. g‘Om Qo
‘om H moUmH SyZ dmagm h mZo {imb§ Zmhr Vo ‘r Xwge mbm
Hm Unds! E'mnojm Amné'm Z0zog'moall E'mitr g'mdr hmoV
Agob Am{U HmoUmH SSM E'mMr ‘mbHs OmUma Zgob Va
-8 H 5. Viwbm AQyZ Oam gmon§ H v Z gméVmo. bhmZ nmoas
g'WD{H Zme mda dmiyMm {H ,m V'ma H aVmV. {Xdg"a InyZ,
Km‘mKy hmoD Z E'm§Zr Vmo Ho bobm Ag¥mo. {Xdg ‘mdiVimo.
Kar Om'Mr KmBo Pmbobr AgVo. Aem doir E'm {H &&fmbm
bmW ‘mv Z, ‘moSyZ Ka JmRUmaohr H mhr AgVmV. eoVH ar
gSkfo g{'Vr ahUOo Vmo dmiyMm {H ,m Am{U "mD gmho-
‘hm0Z ahUo Vmo bhar nmoaJm. AgS hmoD Z -gb§’. ‘mV
AmnU {H Vrhr Pwalr bmJbmo Var Cn'moJ H m' E'mim?
nmoambm dmQb§ {¥dg"a InyZ MmSlbm (H ,m V'ma Hv , E'mi§
Ho bm. ‘moSyZ QmHy dmQbm.. ‘moSbm. (275-76).

Ooihm ElmXr Midi VidkmZ Zgboé'm “wg"werV nm 'mda
C'r amhVo Voihm Vr Her gSnwimV “oVo ‘'mMo Qo {ddoMZ hr
H mi§-ar H aVo, Vo ' ma ‘hidmho Amho. Or Jmai ZmH mv Z hr

16 Vo 31 ‘0 2021 & n[adVOZmMm dmQgv & 102



Midi C'r Hobr OmVo, E'mM Jmoi tA'm Amhmar OmD Z
Midi ‘moSry H mTE mir ‘mZ{gH Vim hr Hm" XeOdVo, ‘mim
{dMma H v bmJVmo, Voinm nwfhm hm MVY"dmUmSim gwv Agbobm
PJSt Amné'm bjmV ‘oo, H mhrhr Pmbo Var glo Amné'm
hmVr Rodm'Mr ho Qo gaS0m'r Am{U ~«:U gyl Amho, Vo mhr
Midirv Hgo Hm' HarV hmoVo, ho “mD gmho-, glmam’,
"mMSX ‘mSA'm dVeIZmWyZ {XgyZ 'oVo. Midi C'r H aVmIm
XodY'© ImH maUméym "mD gmho-m8Zr Oa ZrQnlo Amnbo VickmZ
AmH mambm AmUbo AgVo Am{U E'mbm (‘U naShaoMr OmoS
{Xbr AgVr Va hr Kwgmoar Qibr AgVr Hm? Agm aiZ
CnpiWV H am'bm OmJm  Amho, nU Oa {dCbmbmM Oa H mhr
ZHmo Agob Va Hm" HaUmal Agmhr aiZ hr HmXS-ar C'm
H aVmIm {XgVo.

E'mM-amo-a hr H mX§-ar ‘mSg@A'm VidkmImichr {WH Egm
H aVmm {XgVo. Amgmam‘Mr hr H mXS-ar Ho di BWo WmS-V
Imhr, Va Vr AmOA'm OmJ{VH sH aUmZo gu'mM Midir
Hem ‘moStV H mT&'m AmhoV, ‘mda “mi" H aVmIm ‘mUyg Oar
AmYw{ZH VoA'm Jnm H arV Agbm Var Vmo AmORr ‘U wJmVi
H gm dmdaV Amho, “mMmbr {d¥ma H aVmZm {X¢Vo. H moUNohr
emofU ho dmBOQM Amho. na8¥w E'mMo emat'm g'mOmbm H mhri
dnQV Zmhr. CbQ E'mSMo emofU Ho&'miedm’ Amnbr Vw§-Sr
"V Imhr hr gaSOm'r ‘mZ{gH Vm Oer ~«:U dJm@V Amho,
Verl Vr am0Y" dJmVhr {QHy 7 am{hbr Amho. E'mSIm eoVH a,
HiHar aiZ OmUrdnydoH gmoSdm'Mo ImhrV. Hodi Hmhr
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Hmi {dH mgmMm, AmSXmobZméMm Xolmdm Ham Mm Am{U EHm
(d{ei QBB 'mda Vo glio ‘moSyZ QmH m'Mo. <" {'meU H am Mm.
E'mVyZ “J {XemhrZVm OY‘mbm Kmbm'Mr. Am{U Amnbo
glio ' m'Yo {'idV amaMo, m gyimbm hr H m§-ar AYmoaoplV
H aVmZm {XgVo.

EH ‘moRm H mbnQ H doV KoD Z Amgmam‘Zo eoVH ar, H H ar
g‘mOmMo aiZ Va EoaUrda AmUbo AmhoVM. naSVw
HY {f{dUmnrRmMo An'e, “0"'dJu’ {ZiHe« s'Vm, ‘0" 'wirZ
‘mI{gH Vm, &V oA'm ImoQ ¢m gSH énm, JmdmJmdmVr
OmVr'Vim, Jw8S{Jar, XheV, X{bVmSdarb AE'mMma, ghH mamVirb
amOH maU Am{U “<imMma, {XemhrZVm, i'gZm¥rZVm, dlu’
VUmd, eoVHar AmE‘hE'm, {0'mSA'm g¢‘A'm Ago AZoH
AL KoD I hr HmiS-ar C'r Amho. E'mi-amo-a am H mXS-arlo
Or eoVH ar MidirMr Or {M{H Egm Ho br Vr ’ maM "oXH
Amho. ‘moRm dVe'mZ H mi H doV koD Z E'm H mimhim ‘mJd'm
‘moRem H mimer Am{U nwTA'm "{di'mer gmSYm H gm OmoSm i,
ho g'OyZ Kof ‘mgmRr "Vglg' ‘hidnyUe H bmHY Vr RaVo. 'm
AWmOZo {VMr ‘yé'mE‘H Vim A{YH AWOJ"© Amho.

[ )

VgZg (H m¥S-ar) Amgmam‘ bmo‘Qo, e3X npabHo eVg, ‘wS-Bo, 2011,
Y. 278 ‘&Y 485 -
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nwiVH Amoil

1o Sm SmEXmghim
Vmio~§X JUog amD V

W ‘w» erfeH Am{U "Qmio~8XrVrb CbQ

iibmSVa Am{U “mami'mA'm {dH mgmnwTrb AmihmIo’ Ago

CnerfeH AgUmam {ddoH KmoQmio 'mSMm Ad'mg aH én 'm
Ii'm dfmoV g0 Pmbm Amho. Vmo OmUH mamSA'm Smoi mV
ASOZ KmbUmam Amho. Ahdmb dmMé mda “oUmar ARdiWVm
QmiVm oV Zmhr. ‘mMmM AWO aH én Ahdmb efdrat'm
‘m§Sbm Jobm Amho. aH én Ahdmb Mm8Jbm Agbm Var ‘yi
AT ‘ml Xw:IX Amho. nU ‘bm Hm' E'mMo? hr Amnbr d¥imr
AmnUmg H ik Zolma Amho? Aem AZoH ailm§ho bl Ahdmb
dmM8 ' mda Amnd'm SmoS'mV {Z‘meU hmoVmy.

"X "W{ZH ' mC8SoeZ' d "gmdeO{ZH Ymoal Am{U bmoH emhr
emgl 1'dhma A3'mg H| D' (gm{dir-mBO "w bo nwlo {dUmnrR)
"m8A'm g8"w* {dU'mZo Ho boé'm A3'mg aH énmim hm Ahdmb
2021°U"0 a{g0 Pmbm Amho. hm Ahdmb VyVmog Im0Jr

bolH Q] "wUu, {0. gmobmnya piWV {dCbamd qeXo ‘hm{dUmbfmio amMmfo
AgyZ g'riH d H mX§-arH ma AmhoV.
B©*ob- mahendrakadam27@gmail.com
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{dVaUmgmRr CnbaY Amho. hm Ahdmb 'l{'H mSA'm OrdZ
g8KfmOg' AncU Ho bm Amho. Vo AWOdmhr Amho,

H moamoZm ‘hm‘mar Am{U £'mVyZ Ambobr Qmio-Sr (bm’H SmD Z
hm e&X Amné ' m OJE'mMm “mJ 2020-21 nmgyZ Pmbm)
d E'mim H m'Jma Am{U {dUmi"m‘da Pmbobm njaUm’, "mda
hm Ad'mg AmYm[aV Amho. ‘m Ahdmbmg amOoidar XoenmS
'mSo amiVm{cH Amho. E'm gm{dir-mB0 "w bo swUo {dmnrRmVrb
amh'emd d bmoH demgl {d'mJmV amU'mnH  AmhoV.,
{dmnrRmA'm darb gSemoYZ H| DmV E'm 3wl gSemoYH Amho.
'm AhdmbmMr “y{'H m E'm8Zr nwTrb e3XmV ‘m§Sbr Amho,

"{dUmnrRr" gSemoYZ H| Do Am{U gm‘m{OH g5iWm-gSKQZm
'm8A'm nafina ghH m'meVyL gH ¢ g'mOm{*wl gSemoYZ KSy
eH Vo. Voot E'mSA'mVib gSdmXmYyZ gmd@O{ZH jolmVrb
YmoaUa{He "oV JwSVbabo {ZaZamio niby g'moa "oV, Ymoal jolmVib
hiVjonms{df Mo A(YH Zo'Ho {Xem {KiXe©Z HaVm ‘oD
el Vo. ‘m {didmgm\yZ gXa Ad'mg aH én am-{dbm Jobm
hmoVm."

'm AhdmbmV ‘hmami’mVrb gUpAWVr, J[a-r, AWbmSVa,
ASVJGV WbmSVa ‘mda aH me QmH £'mV Ambm Amho. H moamoZm
‘mmar hm Zdn ‘wOm diVim -mH s gdo ‘wOo ‘hmami'mi'm
AmOdaA'm dmQMmbrVrb “WH mi AmhoV. ‘mV Ja-r,
amXofeH Ag'Vmob Aem {H ViVar ‘wX:UmSMm g'mdoe Amho.
XoenmsS 'mIr Amné'm amaVm{dH m Ono *0n AYmoaoplV' o bm
Amho, Vmo ‘hidmim Amho. "Amamo', amoQJma Am{U {eil

16 Vo 31 ‘0 2021 & n[adVOZmMm dmQgv & 106



'm VrZhr nmVl'mSda amA'g8iWoo J[a-mSA'm dVilo Ymoalfdf H
hiiVjon H af ‘mir Ja0 H m Am{U H er Amho, 'm{df'r
Smol'mV ASOZ KmbE'mio Hm' 'm A[aiinls fobo Amho. gXa
Ad'mg aH énmlohr 'm OmUrd OmWrA'm H m'r Amnbm
hmV"*ma bmdbm."

'm amiVm{dH mISVa Amnbm adoe mTA'm “mimV  hmoVimo.
nwiVH mA'm ASVaSJmV 5 aH alo ‘hldmilr Amho.

"Ad'mg{df*, ¢SH énZm, Ad'mg nOVF' ‘m n{hé mM
aH aUmV KmoQmio "'mSZr Ad'mg {df mMr Mm;H Q Ani Ho br
Amho. "mnydu £'mSZr “hmami‘'mVrb AmKmScmSMo amOH maU Am{lU
amRn dioidmilo ~XbVo AmHY Vr-8Y 'm {df'mSda {dUmneRr’
iVanda giemoVl Hobo Amho. ‘m  giemoVImiim Cn'moJ E'm§Im
Pmbm Amho. Vil gSemoYImir MmiH Q E'm8Zr gm§'mibr Amho.
gemoYH s {eVr'wioM hm Ahdmb H mQoH moa Am{U -§{XiV
Pmbm Amho. “maVmVrb -oamoOJmarA'm  &mSHr MmO H &V
AmnU- fWbméVa, AgSK{QV jol, CbQ WbmsVa ([aihg®
‘mfJeoeZ) “‘mSMm AmTmdm KoVmo. hm Ad'mg 8 {0éam§'Yrb
16 Jmdo, 391 H m‘mam$A'm ‘wbmiVr, 274 {dUmi"'m®A'm
‘WhmiVr Aem 15 {XdgmSA'm H m'mOda KoVbobm Ad'mg
Ahdmb Amho. KmoQmio ‘mSZr (nY.27) A& 'mgmA'm *'meXm
gwOm ZoHo nUmIo XmidyZ {Xboé'm AmhoV. 'm ‘wbmVt‘U'o
nwéfmSA'm OmiV ‘whmiVe AmhoV, H mal KamVib nwéfmslr
giomod'm HmaUmiVd ‘homSIm T "o {Xbo Imhr. gig)e
hoM Hmal Agob Va {0'mSBVH sM nwefmSZm “rVr Zmhr Hm?
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'mdv I i ad¥imr AOyZhr {e,H AmhoM, ho bjmV "oVo.
gdljUmgmRr Z'wIm a‘'mU H ‘r Agbo Var E'mV {d{dYVm
Agé'mlo KmoQmio 'mS1r I Ho bo Amho. H moamoImk'm "V
(nfhbm QBnm) “m“'mOXm nSé'm AmhoV, “mMr gdm*Zmh
OmUrd Amho. nwTA'm H mimV ‘ml AYH ‘moRem g8 olo
Z'wIm a‘mU KoE mMr JaO Amho.

aHaU 2 "Hn'manilo CbQ AWbmsVa' ‘mV amd msViev
CbQ iWbm8Va, H m'Imam§ilr nmid©"y'r, d'moJQ, ehar dmiVi',
1°dgm’, i'dgm” Am{U gbJ"md, {ejU Am{U i dgm,
i'dgm’ Am{U gm‘m{OH nmido"y'r, Qmio-SXrA'm H mimVrb
gi'm, Jmdr naVE'mMr Hmalo, ‘hbm Hm'ma, ¢ mBo
H m'Iman$io CbQ iWbmSVamhlo H “r a‘mU, AWbm8V[aV H m'Jma
Am{U emgH s* ‘moOZm, H & mUH mar "moQZm8Mm " m Xm, Am{WeH
KmofUmSnmgyZ AZ{"kVm, {ed"moOZ Wmir, ‘ZaoJm Aem {d{dY
"WXelmShm nam'e@ KoD T KmoQmio ‘mSZr (T 0 H mTbm Amho H s,
Hm'Jmam$ilr ehamH S AmoT Hm"‘M Amho. ‘'m AhdmbmVrb
hoM aH aU gdm@V Xrk© Amho. 'm aH aUmV {RH {RH mUr
MmiH Qr Am{U Ambol dmnabo AmhoV. E'mMmbr {dMma H aUo
He ‘ama Amho.

Jmdr naV Ambog'm AWbmSV[aV H m‘Jmam§‘U'o nfil’
hmami”, ‘amRdmSm, {dX"0, H moH U ‘mMm AmTmdm KoVbm
Amho, Va H m'Jmam$ho JmdmVyZ iWbm8Va "'mV n{iM‘ ‘hmami’,
w§-B0-Rmlo, {dX"e, ‘amRdmSm, Cima ‘hmami’ Am{U BVa amd’
‘mShm AmTmdm KoVbm Amho. H m'imamSA'm {eUmr /0
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amW{'H Vo nXdr, nXi'wiman'%V [
{dMmamV' KoVbr Amho. [{'H mSMo f
OmvriQ " 'm V3EIm‘U'o a‘wl [BE Y
OmVr/QméMm -~ AmTmdm  KoVbm  Amho, B?/ \
‘mV "wgb'mZ Agm {d'mJ| [ TF
fidVs! Xmi{dbm Amho. 128 8hUOo, | ~ . W T2redi
{dfdY Y'm®Mm EH Advsl V° m !»%q UL LN
H aVm Ambm Agym. H m'JmamSiim| . R
Am{WCH nVa g‘OmdyZ gmSJVmZm

E'mV "eoVO{'ZrMr ‘mbH s 'm V3EfmV "y{'hrZ d
Aén"yYmaH "H m‘Jma a‘'mU OmAV AgUma ho Amné mbm
dimclwdf] ‘mh Amholl. KmoQmio Vo mwihm EH¥m  AfmozoplV
HaVmV EdToM.

'm aHaUmVib V°m He ‘mSH 16 ‘hidmMm Amho. Jmdr
Hgo AmbmV? ‘m &fImMo Cima H m'Jmamélr g Q. -g,
ImgJr dmhZ, amOH s* njmZo CnbaY H v Z {Xbobr -~g
Am{U BVa Aem Mma “mJmV {Xbr Amho. amOHs" njm$Zm hm
aiZ hmVmiVm Ambm Zmhr, Ago CnbaY AmH Sodmardv Z
(XeVo. 1a§ ahUOo E'mSZm {HViVar ‘moRem a‘mUmda XV
Hv I Hm'mam$ho hmb Qmivim Ambo AgVo; naSVw £'mSZr Vo
Hobo Zmhr dm E'mSZm O0'bo Zmhr. BANme® siim A'md hol
EH 3wl H mal ‘m‘mJo AgUma. ‘mCbQ aemgH s 'Siloo
aoeZda VméXyi-Jhj ‘moRem a‘'mUmV CnbaY HvZ {Xé mMo
{XeVo. acel HmS Agmo dm Zgmo, E'mSIr YmY' CnbaY HvZ
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{Xbo. {ed"mo0Z Wmir ‘moOZoMo e Am{U IwQr KmoQmio ‘mSZr
‘mo0S" mM eaXmV NmZ ‘m8S8'm AmhoV.

aHal 3 - "gwnm E'Am'Srgr : EH Hog AQSr 'm
erfo miyZM 'm aH aUmV H m" Amho, "'mMm ASKmO oV,
Ah'XZJa {OBomVrb nmaZoa VmbwS'mVrb gwnm 'm
E‘Am Srgrm am{V{Z{YH Ad'mg 'm aH aUmV ‘m8Sbm
Amho. H m'mam$A'm &'mUmdv 7 ‘hmami'mVrd Hm‘ H af mA'm
dn 1 H aE'mi'm ‘mIigH Volm ASKmO oVmo. “{dUmi"mNo
iWbm§Va' ‘m aH aUmV Mm8J&'m {ejUmgmRr nfiM‘ ‘hmami’mV,
(deofV.. nwE'mV Ambog'm {dUmi'mMm A3'mg Amho.
{dmi"meA'm AZoH  &iZmSMm Chmamoh 'm 3H aUmV Amho. 'm
aH aUmVrb EHn dnS'mim -mof hmoV Zmhr, "™“amRn He i
‘molingZ&Va ‘amRn VéUmélim Ag&Vmof H ‘r Haf'mA'm Nirlo
emgImZo gmaWr 'm g§iWolr fmnZm Ho br, naSVw gmalir g8iWoA'm
{ei’ d¥imrMm bm" AmUlrhr {dUmi*m*Zm {VmIm {XgV
Imhr." BWo "AQyZhr' fm AWm@Zo "AmUIrhr' eaX dmnabobm
{XgVmo. nwTAYm AmdYimrV hm -Xb hmoUo AmdifH Amho.

aHal 5 "{ZH o d AmihmZo' ‘m aH aUmV AmVmn'®VA'm
A& 'mgmio gma ‘mSSE'mV Ambo Amho.

CUmoJmSio {dH| DrH aU, {ejUmVib -Xb, eharH aUmA'm
“moXm Am{U ehar {Z'moOZmV AgSK{QV {'H mSMo AWmZ B.
W28 MmO H v 7 ‘ZaoJmilr “y{H m, amXofet Ag"Vmobmhim
‘wOm, gj* Amnimr 1" diWmnZ *SiUoMr Amdi*H Vim, gmd©O{ZH
Amamola” 1'diWm g¢j‘ H aUo, H é mUH mar ‘mo0Zm "méda
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MmSbm "2 {Xbom Amho. g'mamonmV emgZgSiWoMr “y{'H m
Mn{U gndofH CmgVm 'mSMm  AmT mdm  KoVbm Amho.
AhdmbmAfm eodQ r ‘amR r “mfoVib 14 gSX"@JSW Am{U
BSJ<Or "mfoVrb 17 gSX"CUSW JmSMr fmXr m AdfmgmMo gSemoVZ
‘yé{ AYmoao{IV H aVo.
la§ ahUOo, hm {df" Am{U E'mVrb Amehr ‘moRm

Amho. KmoQmio Am{U E'mSMo ghHmar ‘m {df'mbm {"Sho,
‘mVM E'mSlr AYu bTri qOHbr Amho. Aem fdv il
A3"mg &iZ VmOo AgVmZm Ho bo H s, E'mMr Cn*w® Vm A{YH M
dmTVo. agma‘'mU"‘m§Zr ‘m Ahdmbmbm ‘mola’ Vmo Y'm" {Xbm
Var, amOH s™ njm$Zr ‘m A& mgmH S gmo'riH a Xwb©j Ho & mhlo
OmUdVo dm hdr VodTr XIb KoVbr Zmhr, Ago OmUdVo.
ol'mA'm H amoZmA'm Xwge'm bmQoV 12§ &hUOo, bm’H SmD 1
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Feminist Thought of Dada Dharmadhikari
Jaswandi Wamburkar

The idea that feminism is not a monolithic theory is a truism.
Nonetheless, feminism is an umbrella term which encompasses
variety of trends such as liberal, Marxist, existentialist, radical and
so on developed in various periods of time augmenting our
understanding of women'’s issues. Feminism is an ideology as well
as an analytical tool which reasons out the subordination of
women and makes an effort for greater power and control for
women of their lives. The liberal feminist thought (First wave
feminism) developed in the 18" and 19% century mainly dealt with
equal education, civil rights, voting rights and conjugal rights for
women. The Marxist feminists put forth the materialist critique of
women’s subordination with an emphasis on class as the
determining factor. They came up with the analysis of women’s
work and housework and demanded wages for household work
for women. It was only in post-sixty periods with the emergence
of the second wave of feminism, Socialist and Radical feminists
developed more in-depth critique of women’s subordination. The
Socialist feminists perceived patriarchy and capitalism - both
responsible for women’s oppression whereas Radical feminists
should be given the credit to come up with a comprehensive
analysis of gender, sexuality and motherhood.

The third wave feminism (or alternatively called as post-
colonial feminism) that irrupted in the 1990s came as a bitter
reaction against the second wave feminism critiquing its limitations
and failures.! It is widely accepted now that the feminist thought
in the second wave was mainly based on the experiences of the
white women in the first world nations. The Black feminist thinkers
were at the centre of the third wave movement who challenged
the grand narratives in the feminist theories and underlined the
importance of the micro-politics. Feminist circles have gradually
realized the importance of the multiple issues at local level while
interrogating the women's issues of their localities. The feminist
conferences held at Copenhagen in 1980 and at Nairobi in 1985
emphasized that the priorities within the various trends in the
feminist movements in the different parts of the world were ought
to be different. Simultaneously, they strongly put forth that the
differences were due to variance into the issues and priorities of
women in terms of region, class, nation, race and ethnicity and so
on. Nevertheless, it was also highlighted in the conferences to have
harmonious relationship among the various feminist groups and
consensus about their common struggle against gender-inequality
to be made more intense in the future.

Several feminist thinkers in various nations are theorizing
women’s issues as per the specificities of the various communities.
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India has a rich tradition of feminist thinkers which can be traced
back from the nineteenth century beginning from Mahatma Phule,
Gopal Ganesh Aagarkar to Dr. Babasaheb Ambedkar and
Mahatma Gandhi. Thinkers such as Vinoba Bhave, Acharya
Dharmadhikari and Ram Manohar Lohia developed the feminist
thought in India in the second half of the twentieth century which
had become very significant guideline to the feminist movement
in India. Hence, it would be a worthwhile exercise to bring to
light the feminist thought advocated by the Indian feminist thinkers
which have become a pathfinder to the feminist movements in
India. The nineteenth century thinkers, Mahatma Phule and Gopal
Ganesh Aagarkar both championed equal rights for women in all
spheres of life. Mahatma Phule and Dr. Babasaheb Ambedkar
emphasized that issues of so called lower caste women are different
and more severe than the problems of the so called upper caste
women. Dr. Ambedkar analysed the ‘intersectionality’ between
the issues of caste and gender. Mahatma Gandhi critiqued
patriarchy as an exploitative system and strongly supported equal
rights for women in both private and public domain. He should
be given the credit to bring thousands of Indian women in the
Indian freedom movement. Vonoba Bhave and Dada
Dharmadhikari made significant contribution in the feminist
thought developed by Gandhiji. The present paper is a humble
attempt to explore the Indian version of feminist thought by
focusing the Gandhian feminism developed by Dada
Dharmadhikari.

According to Professor Yashwant Sumant? the various
feminist thinkers in India have reflected upon five main spheres
of women'’s question:

1. Firstly, to think of woman as a human being

2. To think of woman as an essential partner in man-
woman relationship within and outside the marital
relationship

3. To think of woman as a social category in the caste-based
social reality in India

4. To look at woman as an exploited, oppressed social group
under the dominance of patriarchal system
and

5. To construct the final man-woman relationship in the
context of human completeness.

Shankar Trimbak Dharmadhikari® popularly known as
Dada Dharmadhikari (1899-1985) is a well-known freedom fighter,
social reformer and thinker. He was born on 18" June 1899 at
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Multapi, in district Baitul of Madhya Pradesh. After his education,
he married Damayantibai. They both participated in the Civil
Disobedience movement in 1930 and later in the Quit India
movement in 1942. He was greatly influenced by the life and
thought of Mahatma Gandhi, Acharya Vinoba Bhave, Jamnalal
Bajaj and J. Krishnamurthy. He worked at the Tilak Vidyalaya at
Nagpur as a teacher in early years. From 1935 to 1946, he was at
Gandhi Seva Sangh in Bajajwadi at Wardha. He headed the
Central Provinces Provisional Congress Committee, became a
member of the legislative assembly and later the constituent
assembly and president of Sarvodaya conference held at Kalady in
Kerala. He worked as an editor of the journal Sarvodaya and Hindi
weekly Bhoodan Yadnya. He was a good writer, preacher and orator
and dedicated his entire life in studying, propagating and
contributing to the Gandhian thought. He developed the feminist
thought advocated by Mahatma Gandhi and it is considered as a
seminal contribution in the tradition of the feminist thought is
India.

Dada Dharmadhikari has expressed his thought on
women'’s issues touching upon all the aspects as stated above by
Yashwant Sumant and especially on man-woman correlation. His
seminal work* regarding his feminist thought is the book Stree
Purush Sahjeevan (Marathi) which is a compilation of his lectures
delivered at ShantisainikVidyalaya in Kashi during 21 to 30"
December 1960.

Dada was of the opinion that women’s living has become
entirely dependent on men. He proclaimed, “The modern women
are not modern in real sense. The majority high class and middle
class women are delicate, fashionable dolls engrossed in adorning
themselves as if they are plastic mannequin. Mannequin means
the feminine or masculine models/figures decorated in the shop
of tailor or clothes shop.”

Dada proposed very fundamental thought on fellowship
of women and men within family and outside the family. He
envisaged how woman could become independent and self-reliant
as a human being and also as a person and citizen. He dreamt of
a society with man-woman relationship based on companionship
and equality and devoid of sexual tinge. His entire thought seemed
to have originated from the question as to how woman could lead
a fearless life.

Dada was of the opinion that the relationship among the
animals was based on natural instincts whereas the human
relations were influenced by natural as well as cultural attributes.
He observed that the ancient Indian social thought reduced the
man-woman relationship to the biological level i.e. to the level of
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male and female. It underlined that no other relationship other
than the natural male-female connection would be possible
between them. Therefore, except in a marital bond, it became a
rule in Indian social system to segregate men and women from
each other to maintain social morality in the society which resulted
in creating two different spheres for men and women. Dada stated:
“The two emotional hemispheres have been reflected in our entire
social life. Like in geography, these two hemispheres have been
created in our homes, institutions and society -female hemisphere
and male hemisphere —-inner world and outer world, queen’s zone
and king’s zone.”®

Dada felt that this dichotomy should be transformed to
modify the relationship between men and women.He was equally
critical of the new moralists of modern times who firmly believed
in the theory of Sigmund Freud that emphasized sexuality as a
very fundamental need of human beings which if remained
unsatisfied, might bring abnormalities in any person. Dada also
found the conception of the new modern moral scientists to look
at the man-woman relationship as primarily sexual erroneous as
it established certain appalling conclusions that man-woman
affiliation could not be envisioned devoid of the sexual correlation.
Dada indicated that the new moralists failed to accept the
importance of celibacy at the personal, family as well as at social
level. And hence the new moralists advocated free sexual
relationship between men and women based on mutual consent
which had become a norm of the ‘new morality’ in the western
world. In this context, Dada expressed some new thought in terms
of man-woman relationship which was a kind of an extension of
the thought of Mahatma Gandhi on women and celibacy.

Dada firmly believed that a woman could not become
independent unless she became self-reliant and conceived her own
life detached from men. Dada was a strong critic of the traditional
Indian social thought constructed in the male-dominated setting
which not only considered women as inferior and secondary to
men but also constricted the humanness in her. As a result, women
too considered themselves as objects to be protected. Dada
suggested that the concept of Ashram (stages of life) in Hindu
tradition was mainly meant for men whereas women always had
only one ashram i.e. Gruhasthashram (domesticity). He pointed
out the contradiction in Indian social thought. A woman on the
one hand was considered as an obstacle in men’s path towards
salvation whereas on the other, she was asked to protect herself
from menfolk from getting sexually assaulted. Her body was
considered as ‘impure’ and she was glorified only in one form i.e.
motherhood. Dada avowed the inner illogicality in Hindu tradition
which suggested celibacy as a supreme goal for men’s life while
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signifying motherhood as an ultimate aim of woman’s life. The
Hindu tradition which didn’t consider fatherhood as an essential
element for manhood advocated celibacy as a path to heaven for
men; nonetheless it warned women would reach hell if they would
not attain motherhood. Dada condemned the way religion
differentiated between men and women and asserted that the
glorification of motherhood had become responsible for the
enslavement of women. As women'’s life became husband-centric
as well as men-centric, Dada strongly proclaimed that women
should refrain themselves from aspiring wifehood. He championed
the cause of woman's right to be an architect of her life.

Dada made a critic of Indian patriarchal system which got
percolated through the social institutions and social psyche for
many centuries placing its influence even on modern society. The
system gave primacy to men by subordinating women. He
explained how even the language expressed the gender-bias by
citing examples of words like Rashrtpati (president) or Gahapati
(English equivalent) which did not have any parallel words with
feminine gender owing to the fact that only men were supposed
to hold superior positions in the political or public sphere. Dada
was of the opinion that all such norms expressing inequality should
be wiped out from the system.

Dada illuminated the process of gender construction in the
Indian society which upheld ‘feminine’ and ‘masculine’ as bipolar
entities by ascribing timidity as a feminine quality and bravery
and valour as masculine virtues. He opined that a woman
sacrificing her life for nation or for friendship was never glorified
while the same act was perceived as a great contribution of men.
A woman who remained unmarried in her life was either
considered as inferior or got ridiculed in social circles whereas
men who followed celibacy had been upheld with pride. Dada
genuinely put forth that if women followed celibacy in their lives,
they should be equally honoured. He painstakingly established
that despite having certain differences in terms of physical features
in men and women, they both shared many common attributes as
human beings. He had strong faith that they were equal and he
dreamt of a society based on man-woman equality which according
to him would make the companionship of women and men truly
gratifying.

Dada conscientiously put forth in his lectures and writings
that gender and motherhood both were a social construct. He
asserted that women had been taught that life of a woman without
attaining motherhood was futile. Dada pondered that the thought
every woman wanted to become mother was a myth. He
emphasized that men and women were both equal and they both
had equal right to decide if they would like to have a child.
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Dada had grounded his thought on women on Gandhian
philosophy. He had an earnest desire that a woman should be an
architect of her own life. He championed Brahmcharya (celibacy)
for women to attain that goal. Mahatma Gandhi believed that the
society had four kind of exploitative systems namely caste system,
capitalist system, religion and patriarchy which predominantly
exploited the Shudras and women.” After recognizing women’s
body as a site of her exploitation, Gandhiji came up with a very
different interpretation of sexuality. As women were exploited in
the marital relationship, Gandhiji encouraged men to follow
celibacy in marital relationship, exactly the way unmarried men
were expected to follow it in Brahmcharyashram. He strongly put
forth that women either as prostitute or as wife, were not objects
fulfilling the sexual desires of men. For him, Brahmcharya did not
mean‘suppressing’sensual desires but rather ‘controlling’ sexual
pleasures. The thought about woman-man co-existence
propounded by Vinoba Bhave as well as Dada Dharmadhikari
had a significant place for celibacy. Dada observed that women
had become body-centric and it’s not men alone but women also
considered their body as a device of the fulfillment of the sexual
pleasures of men. Hence, Dada proclaimed that there should be
total revolution in this thought and the beginning should be made
by women themselves in this regard. He asserted that women'’s
body or her looks should not be an object of exhibition in any
magazine, advertisement or any programme of entertainment.

Dada came up with a radical critic of the marriage system
in India by pointing out its defects in its various facets. He was of
the opinion that the man-woman co-existence in the marital
relationship should not be reduced to merely physical co-
habitation. He preferred to call it rather co-death if the husband-
wife were not heartily and mentally also involved in each other.®
Women were conceived as men’s property as she became
dependent on him both economically as well as physically owing
to which equality could not be realized in the marital relationship.
He championed the woman-man relation based on equality. For
him, the nature of their relationship should not be reduced to the
one either between the servant and the owner or between the
object and the consumer. He condemned prostitution which forced
women to sell her body to men. Similarly, he denounced men who
married for dowry and the women who selected a life-partner for
the richness of the bride. It was his observation that women
remained engrossed beautifying their bodies and they did not seem
to have any independent goal of their life. He urged women to
bring the ‘moral revolution’ in their outlook by not considering
themselves as an object of male satisfaction. Though, the initial
years in marital life might be engaged with physicality, eventually
it should be replaced with love so that women could live fearless
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life. Dada urged that men and women therefore, should follow
celibacy.

Dada did a fundamental analysis of the issue of women'’s
sexuality. Women had always been conceived as physically weaker
than men. Dada pointed out the paradox that a woman due to
the potential attack from men became dependent on ‘another’ man
which created hierarchical relationship between them as man
became her protector. It also ensued in confining her life within
the four walls of home leading her enslavement to men. Dada
therefore, urged to change these conceptions radically to bring
new relationship between men and women. He questioned if
women could be self-protected. He opined that the question could
not be satisfactorily answered by religion, science, communism or
socialism; however spiritualism did find the solution to it. Dada
firmly established the idea of Brahmcharya in women’s lives and
preached that the moral power of a woman could be her real
strength. He announced: “The day when women would give
Brahmcharya prominence in her life, she would stop considering
her body as her property...Here Brahmcharya means the approach
to control. It includes celibacy within marriage. The woman who
is the mistress of her mind, the one who controls her language,
her moral strength would be so intense that she would face fewer
calamities and even if she experiences some such rare incidents,
she would overcome them with the help of her moral strength.”

Similarly, certain viewpoints in the society about purity of
women were questioned by Dada. He alleged that it's a
misconception to presume the character of women in her bodily
purity. He also expressed another very revolutionary thought -
The abode of sacredness is human mind and not body. He urged
women that they should not consider themselves as unchaste or
fallen if they were raped. He proclaimed: “...A new thought
should be recognized in the society that a woman doesn’t get
polluted if the body gets damaged. The offspring born out of rape
would be considered as equally pure as born out of marital bond.
The day when this thought receives stronghold in the society,
women'’s lives would exalt with the splendour of self-reliance. The
day when the resistance power of men and creative power of
women and also striving power of men and artistry of women
would combine, it would give birth to harmonious human
personage.”°

Dada marked that femininity and masculinity were
partially biological and partially cultural. He asserted that it would
be unnatural to presume femininity and masculinity as bipolar
entities. He acknowledged that there were certain similarities and
dissimilarities between men and women. Nonetheless, the
differences were categorically reinforced whereas certain artificial
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virtues were ascribed to femininity and masculinity. Dada
presented the idea of Ardhnarinateshwar. He explained that the
womanly virtues such as tenderness and beauty and the manly
virtues such as bravery and brightness both should be acquired by
men as well as women which would give rise to accomplished
personalities.

Dada also strongly asserted that women’s work such as
cooking, cleaning and child care should not be treated as inferior;
besides there shouldn’t be sexual division of labour also in the
society. He asserted that it would be burdensome for women to
look after home as well as work in the public sphere; hence he
advocated that some arrangements should be made so that women
would become economically independent. Dada did not seem to
have explained on this particular aspect of women’s lives.
Moreover, he also suggested the idea of ‘sisterhood’ by expressing
mutual trust and love among women for a harmonious
relationship in family and society at large. Dada envisioned an
active participation of women along with men in the nation-
building process and in creating a new society in India based on
the four principles of the Indian constitution namely freedom,
equality, brotherhood and social justice.

It is remarkable that Dada Dharmadhikari in the sixties
has given a feminist critique of various concepts such as gender,
sexuality, motherhood which germinated in the western world
only in the seventies with the upsurge of the radical and socialist
feminism. Nonetheless, Dada’s analyses as well as the strategies
to deal with various problems related to women'’s lives are radically
different from those expressed by the radical feminists of the West.
Dada’s approaches seem to be more fundamental and practical
as compared to the strategies of radical feminists such as Shulamith
Firestone expressed in her work The Dialectic of Sex (1970)."!
Shulamith Firestone analyzed motherhood and wifehood as the
reasons of women’s secondary position in the society and suggested
a biological revolution in this regard by using technology to beget
children and freeing women of motherhood. Nevertheless, it did
not prove significant in reality in the western world neither it could
gain currency among the radical feminists who believed that
motherhood was one of the asset of women alone which should
not be taken away from them.

There is a growing tendency among scholars'? to present
the possibility of Indian versions of feminist thought which is
nowhere less in depth or significance than the feminist thought in
the western world. The present paper is a humble attempt in this
direction.
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Relationship of Subjective wellbeing and Psychological
Adjustment among students

Kranti Gawali and Chandrashekhar Gawali

ABSTRACT

Subjective well-being and psychological adjustment are complimentary to each
other in the development of individuals. Subjective wellbeing is the indicator
particular level of adjustment. There are individual differences noted due to justifiable
reasons. But lower levels on both Subjective wellbeing and psychological adjustment
hamper individuals’ personal social and professional life also. Since most vulnerable,
study is conducted on degree college students (n-100) to relate psychological
wellbeing and adjustment. Subjective wellbeing Inventory by Nagpal & Sen and
Bell’s Adjustment Inventory Students-Form are used. Correlation analysis (r - .542)
(p< 0.001) revealed inverse relationship between levels of Subjective wellbeing and
Psychological adjustment. A ‘t’ test was computed to see the significant difference
in the SWB scores between two groups with high and low adjustment. There was a
significant difference found between the two groups (t =5.503, p<0.05). Knowledge
about wellbeing and adjustment is useful for students, educational institutions and
parents. Empirical evidences will be helpful for teachers and professionals to enhance
overall wellbeing.

Keywords: Psychological Well-being, Psychological Adjustment, Undergraduate
students.
INTRODUCTION
Subjective well-being

The empirical science of subjective well-being, popularly referred to as happiness or
satisfaction, has grown enormously in the past decade. (Diener, Oishi & Tay, 2018).
Self-determination theory proposes that human beings have universal basic
psychological needs for autonomy, competence, and relatedness, which when satisfied
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lead to well-being. (Yu, S. & Meada, 2017).

Subjective well-being (SWB) reflects individuals’ perceptions and evaluations of
their own lives in terms of their affective states, psychological functioning and social
functioning. Well-being researchers often use positive mental health synonymously
with subjective well — being. (Diener, Lucas & Oishi, 2002) (Cited in Snyder & Lopez,
2002).

Further SWB refers to how people experience and evaluate their lives and specific
domains and activities of their lives. In specific it is person’s cognitive and affective
evaluations of his or her life (Diener, Lucas, Oshi, 2001).

Determinants of Subjective well being

Nurul and Zamalia (2017) obtained a total of 60 articles from academic search engines
and online data bases which were Google Scholar, Science Direct and Scopus during
the period from September 2017 until January 2018. Only 33 articles obtained through
journal indexed in Scopus and ISI were reviewed. From the review it was found that,
besides personality factors, health and religion, socio-economic attributes such as income,
financial and employment status are the most prominent determinants of subjective
well-being in society.

Psychological Adjustment

It is the process of balancing conflicting needs or needs challenged by obstacle in the
environment. It is the psychological accommodation of a person to a life altering event
o transition (Anderson, Keith and Novak, 2002). In other words adjustment in
psychology is the behavioural process by which humans and other animals maintain
equilibrium among their needs or between their needs and the obstacles of their
respective environments. Importantly a sequence of adjustment begins when a need is
felt and ends when it is satisfied.

Biological concept of adaptation has been borrowed by psychologists and renamed
adjustment. The psychologists are more concerned with what may be called psychological
survival than physical survival. In case of biological concept of adaptation, human
behaviour is interpreted as adjustment to demands and pressures.

(Lazarus, 2006).Adjustment is common observable fact wherein every individual
adapts, accommodates and reconciles to bring one thing in correspondence with another.
While making adjustment individual implies a modification in action and behaviour
which is essential for survival and smooth functioning.

Few important definitions are referred which clarify the current focus of factors
and issues of adjustment which every one needs to understand.

J. Psychosoc. Res.



Relationship of Subjective wellbeing and Psychological Adjustment among students 319

According to Skinner (1952), Adjustment involves the organization of personality.
This organization leads to the stability that is an active adjustment of individual to his
social and psychological environment. Smith (1961) stated that good adjustment is one
which is both realistic and satisfying. In the long run, it reduces to the minimum
frustrations, tensions, and anxieties which a person must endure. It provides the
evenness of satisfaction of the whole person, rather than the satisfaction of the one
intense drive at the expanse of others.

Characteristics of Well adjusted persons

People who are well adjusted are high on self esteem, and contentment. They are
emotionally stable, independent and responsible. They possess ability to conduct self
appraisal. They are also socially stable and have realistic view of the world,
Maladjustment may occur when there is inability to make normal adjustment to some
need or stress in the environment around.

Determining factors of adjustment as well as maladjustment will vary from situation
to situation and individual to individual. Primary institutions such as home, school
and other social institutions play major role. Life experiences of an individual also
equally important in development adjustment qualities. Along with this personality,
ability to communicate effectively, health, changes with age and coping process are
also substantial factors. In the field of psychology the relationship between SWB and
adjustment is absolute. Both are concurrent to each other as human domains. Level of
SWB determines the level of adjustment and adjustment is one of the major determinants
of SWB.

Objective

To examine the relationship between Subjective well-being and Psychological
adjustment.

Hypotheses

Subjective well-being is related to psychological adjustment

METHOD

Psychological well-being and Adjustment are interdependent. Both are the continuous
variables which are complimentary to each other in the process of development. The
study is co relational and examining co-impact among them.

Sample
The study is conducted on 100 degree college students from Mumbai.

J. Psychosoc. Res.
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Tools Used

1. Subjective Well-being Inventory developed by Nagpal and Sen (1992). It consists
of 40 items. Items intend to measure individual’s mental status regarding overall feeling
about life. Inventory assesses eleven factorial dimensions namely, Positive affect,
Expectation- Achievement congruence, Confidence in coping, Transcendence, Family
— group support, Social support, Primary group concern, Inadequate mental mastery,
Perceived ill health, Deficiency in social contact, General well-being negative affect.
For positive items, score is 3, 2 and 1 respectively and vice-versa for negative items.
The sum of all 40 items gives overall subjective well-being score. Higher score shows
better subjective well-being and vice-versa. The reliability of the scale was computed
and found to be 0.90 by applying the Cronbach’s alpha, 0.80 using the spearman brown
formula and 0.80 split half reliability.

2. Bell’s Adjustment Inventory Student form revised by Dr. Ojha R.K.(1968)- The
inventory comprises of 140 items. The answers to the statements can be responded
with one of the options from yes, No, and Uncertain. High score indicated poor
adjustment. The test is helpful in screening the poorly adjusted students who may
need further psycho-diagnostic study and counseling for their adjustment problems.
The reliability coefficients were determined by spilt half and test retest methods, where
the reliability coefficients varied from .81 to .89 for various areas of adjustment through
split half and reliability coefficients varied from .89 to .92 through test retest method
for different areas of adjustment.

RESULTS
Table 1
Correlation between Subjective Well-being and Psychological Adjustment
Subjective Well-being Psychological Adjustment
Pearson correlation 1 - .542%*
P-value .000
N 100 100
Pearson Correlation - .542%* 1
p-value .000
N 100 100

** Correlation is significant at the 0’01 (2- tail)
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The strength of association of two Subjective well-being and Psychological adjustment
correlation value was computed using the Pearson’s product-moment method. The
obtained r Value - .542 is negative and significant at 0.01 level. A negative coefficient
of correlation denotes an inverse relationship between variables under study.

The Subjective Wellbeing score in the high and low adjustment groups was

examined.

Table 2.

Mean, SD and Standard error of mean on SWB in the high and low Adjustment groups.

Group Statistics

Adjustment N Mean Std. Std.
levels Deviation Error Mean
SWB Low 21 93.2857 8.96740 1.95685
High 16 77.5625 8.32641 2.08160

The mean score of respondents was 54.70 on adjustment and the SD was 16.90.
Based on this data the groups with high and low Adjustment were drawn using the
points of inflexion method. Table 2 indicates that there were 21 respondents in the
low Adjustment group and 16 in the high adjustment group and that the SWB mean
score of the high adjustment group was 77.56 and of the low adjustment group was
93.28, suggesting that the SWB of the individuals having lesser adjustment problems

was high.

Independent Samples Test

Levene’s Test for

t-test for Equality of Means

Equality of
Variance
F Sig. T df p-value Mean
Difference
Subjective Equal .006 941 5.447 35 .000 15.72321
Wellbeing | variances
Inventory assumed
Equal 5.503 33.566 .000 15.72321
variances
not assumed
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A ‘t’ test was computed to see whether there is a significant difference in the SWB
scores between the high adjustment and low adjustment groups . There was a significant
difference found between the two groups (t =5.447, p<0.05).

These findings confirmed the hypothesis.

DISCUSSION

The result obtained was in line with the hypothesis, which states that subjective wellbeing
will predict score on psychological adjustment. Based on the result it is concluded that,
in case of degree college students as the score on wellbeing increases, the score on
adjustment decreases. The obtained result is in line with the study by Hamilton &
Phillips (2015) in which authors assessed Motivation, SWB and Adjustment of 184
university students , results revealed that, adjustment and motivation have significant
contribution in subjective well- being.

Similar evidence was found by Wink, & Staudinger (2016) which was conducted
on 168 both men and women between age range 68-77 which showed that, adjustment
was positively associated with sense of wellbeing, openness and psychological
mindedness among them. Thus, an adjustment as a personality component was
positively associated with high level wellbeing among elderly population also which is
derived from positive relations with others, self acceptance and environment mastery.

Current research also supported findings by Ghuncha (2017), who explored the
relationship between specific components of social environment and PWB of migrants
in an urban centre, Delhi. Total of 1230 migrants were part of the study. Standardized
questionnaire was used to obtain data about the socioeconomic characteristics and
mental wellbeing was assessed by using World Health Organization Well-Being Index.
Influence of socioeconomic variable on mental well-being was estimated through
multivariate logistic regression method. It was found that, poor housing conditions
(p < 0.001), adjustment problem (p< 0.001) and feeling of insecurity (p< 0.001) were
independent predictors of poor mental health. Further statistically significant association
was found between lacking social support (p<0.01), feeing of insecure (p<0.001),
adjustment problem (p<0.05) and respondents” poor mental health. So it is clear with
the findings that, lower adjustment impacts mental health negatively including subjective
wellbeing, which is statistically supported by current study also.

Indian authors, Sharma and Nagle (2018) studied psychological health of children
of military personnel and also tried to understand their resilience and personality in
relation to psychological wellbeing. The study mainly focused personality, resilience
as determinants of psychological wellbeing. The study was conducted on total of 124
children of army public school, who responded HEXACO-PI, Brief Resilience Scale
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and Psychological well-being Scale. Results revealed significant association between
personality variables — emotionality and agreeableness with wellbeing variable-
autonomy, environmental mastery, personal relation with others and purpose of life.
Children also regulated their behaviour from within, which means that adjustment
mode of children will lead to good psychological well-being, similar association is
established among degree college students.

Another link between SWB and adjustment can be with reference to the level of
wisdom among individuals. The individuals with better adjustment are wiser in terms
of their coping mechanisms and decision making. The students in the current study
who are better at adjustment, have coped better with life challenges on the social,
motional and personal aspects. Similar views are reported by Zacher & Staundinger
(2018) by conducting review of the literature that has investigated the association
between wisdom and wellbeing. Authors analysed the central constructs researched
and expressed view that wisdom should be positively associated with wellbeing.
Reviewers argued that, the association depends on type of definition and measurement
of wisdom and wellbeing. Furthermore, distinction between two types of positive
personality developments i.e adjustment and growths used to help and clarify the
relationship between wisdom and both subjective and psychological wellbeing, means
higher level of adjustment contributes high level of wellbeing as a whole, vice a
versa.

Neff, Rude, & Kirkpatrick (2007) found that greater happiness which means high
score on subjective well-being stems from feeling of warmth, interrelatedness and
equilibrium which is adjustment of needs. This means more wellbeing is assured by
making more and more adjustment with individual needs, which is also found in current
study.

Result related to inverse relationship reported between high wellbeing and low
adjustment was in agreement with findings by Wang et al.(2018). In the process of
validating Scale on Positive and Negative rumination, authors conducted factor analysis
of positive rumination (Enjoy happiness and positive coping) and negative rumination
(suppress happiness, self deny and negative attribution). The validation study was
conducted on 1671 students. Correlation analysis of above factors revealed that, positive
rumination showed positive correlation with positive indicators of psychological
adjustment such as life satisfaction and negative correlation with negative indicators
of psychological adjustment such adepression. It could be concluded that, more score
on happiness and positive coping results in effective psychological adjustment in
individuals. And suppressing happiness, self deny and negative attribution is linked
to failure in adjustment which will lead to lower adjustment score.
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Yang et al. 2019, studied the mastery of goal orientation and subjective well-
being of children. Mastery in goal orientation which referred as self regulated learning
in which children make special adjustment in cognitive and behavioural engagement
and try to learn. Two years longitudinal study was conducted on total of 974 Chinese
elementary school children, they responded Multiple Self Report Questionnaire on
four times after every 6™ month for two years. Result indicated that, mastery in goal
orientation i.e special plan and adjustment made by children in cognitive and behavioural
engagement in school has positive relation with subjective well-being. This result is in
line with the current study which visualised that, higher level of adjustment lead to
higher level of subjective well-being, and lower score on adjustment will indicate lower
score on subjective well-being.

There is correlation found between current study and a study done by Sonika ,
Shalini and Kumar Rajesh (2019), this Indian study investigated impact of coping and
resilience on psychological well-being of medical students, since medical education is
critical from the school level and face many challenges and have stressful life. The
study was conducted on 151 MBBS students at All India institute of Medical Sciences,
Rashikesh, Uttarakhand. Participants responded Resilience Scale for Adults, BRIEF-
COPE (Coping, Orientation to Problems Experienced), and Ryff’s Psychological Well-
Being Scale. It was found that, better level of psychological wellbeing enables students
to use more active coping (P< 0.05), positive reframing (P< 0.05), and adopt acceptance
coping strategies (p<0.05). This all are indicator restating close and complimentary
relationships between individuals’ adjustment and psychological wellbeing. It is also
noted that higher resilience tendency enables them to use more positive coping
strategies.

Present study is very much in alignment with most currently conducted by
Anglim et al. 2020 , the group of researchers carried out meta analysis of the studies
done on total 462 different groups. It is a comprehensive assessment to date of
relations of domains and facets of Big five and HEXACO (Honesty-Humility,
Emotionality, Extraversion, Conscientiousness, Openness to experiences ) with self
reported Wellbeing (Positive relations, Autonomy, Environmental mastery, Purpose
in life, Self acceptance and Personal growth). It is first robust synthesis of facet-level
correlations and incremental prediction by facets over domains in relation to SWB
and PWB using four large data sets comprising, NEO-PI (n-1673),IPIP NEO (n-903),
HEXACOPI-R (n- 465), Big Five aspect Scale (n-706). Meta-analytic results highlighted
that, the patters on correlations between big five personality positive traits remained
enhancing high level of subjective wellbeing. Extroversion found to be strongest
wellbeing correlate.
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CONCLUSION

Subjective well-being and psychological adjustment are strongly correlating aspects of
individuals. Correlation analysis confirmed inverse relationship between levels of
subjective wellbeing and psychological adjustment.

Mean values obtained on Psychological wellbeing are significantly different among
students with high adjustment level and students with low adjustment level.

IMPLICATIONS

The scientific exploration of the SWB and Adjustment addresses various developmental
issues such as social relationships, social support, performance and academic wellbeing
(DeGarmo & Martinez, 2006). In connect with subjective and psychological wellbeing
Ordonez & Limbasilva (2011) stated that, both are benefits for life long learning.
Knowledge of subjective wellbeing and adjustment can help individuals to act moral,
be self actualized, and develop socially acceptable expressions. Insights developed
from the study will be useful for not only parents and teachers, and students, but also
for curriculum planners and policy makers. The document made available in form of
intervention could be used to assure integral development of individuals specifying
SWB and high adjustment in community at large.
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Abstract

Deep learning is the capability of the
system to acquire, learn and apply the learned
knowledge to the domain specific task. [t applies

the learned information to handle the tasks relative
to a specific domain that are generally carried out

by humans. Not only designing the neural network
correctly is important but training the network with
proper hyper-parameter values is also crucial. If
the hyper-parameter values are not selected and
set properly, the deep learning model will not work
the way it is intended to. This paper [irst
introduces the hyper-parameters related to neural
network structure and training, discuss their
importance. Then it focuses on different
approaches to hyper-parameter optimization.

Keywords: Hyper-parameter, deep learning.
Optimization

I. Introduction

Artificial Neural network (ANN) is
inspired by biological structure of human brains
[1]. [tis considered as a computational model that
analyses and processes information. ANN is a
multilayer architecture in which neurons are
arranged in layers. Simple ANN consist of input,
hidden and output layer. The input layer accept
the input (may be image information), hidden layer

process the information (extract features from the
data) and output layer gives the result.Neurons
of each layer are connected with neurons of
adjacent layers through a connections.
Associated with each connection is a weight.
Weight indicate the strength of the connection
between the neurons.

The number of neurons in the input layer
depends on the input data. If the digital image is
of size 3x3 than total 9 pixels is in image.
Corresponding to each pixel there will be 9
neurons in the input layer. The neurons in the input
layer does not change the input data and are
considered as passive. They receive single value
and the same is sent to the hidden layer.

In hidden layer neurons are considered
as processing units.Each input to the hidden
neuron is multiplied by the relative weight. Sothe
effective input to the neuron is the summation of
all these weighted input. A constant value called
bias is added to the weighted sum.Activation
function convert weighted sum along with the bias
into output signal. This output signal is served as
input to next layer. The output layer receives the
input from the hidden layer and returns the output
as a prediction.

Weight and bias are the important

parameter of the network. often referred to as
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learnable parameteis. Weight decides how much
influence the input will have on the output. Bias
helps the network to fit the given data. It does not
influence the input signal but only influence
output signalofthe neuron.The proper selection
of weights is important forthe neural network to
provide useful information from the given input
data.During network training only weight and bias
can change. Initially network starts with random
weights and then gradually updates itself till it
reaches a point where further changes would no
longer improve the performance of the network.

For neural network to perform better and
give accurate results, designing the structure ofa
network plays an important role, Hyper parameters
determine the structure of the network and the
way the network can be trained.

The rest of the paper is organized as
follows. Neural Network Hyper parameters are
discussed in section II. Different approaches for
optimizing hyperparameters are discussed in
section 111.. Finally we conclude in section [V,

I1. Neural Network Hyper-parameter

Convolutional neural network (CNN)
[2115] is aspecialized neural network that process
erid data i.c. image data. The convolutional layer,
pooling laver and fully connected laver together
form CNN architecture. The image input is given
through the input layer. Convolutional layer which
isacore layer of the network perlorms convolution
operation. The convolution operation is pertormed
between the image data (feature map) and filter
(kernel) using sliding window and stride value.
[2] In this way different features of the image data
are extracted. The number of convolutional layer
changes [rom one CNN 1o another.Pooling layer
reduces the size of feature maps according to
pooling method (max. sum. average). stride and

filter size. The output of pooling layer or
convolutional layer is flattened and given as input
to fully connected layer. Fully connected layer is
Here the image
classification results is obtained. Error value is

a feed forward network.

computed using the output. Based on the error
weights are updated.

Hyper parameters are the variables
external to the network. They are used to either
determine the structure of machine learning model
or to specity the algorithm used to minimize the
error value [7]. Hyper-parameters can be divided
into two broad categories |8].

A. Variables that decides the structure of the
network [5][8]

i.  Number of layer: How many hidden layers
should be included in the network layer

ii.  Number of Kernel: Kernel are also referred as
filters. They are used extract information /
features from the image data.

ii. Sizeofthe Kernel: Size ofthe filer, Ix 1 or 3 x
JorSxSor7x7.

iv. Padding: Adding layver of zero’s to the input
image so that kernel can extract information
more accurately.

v.  Stride: Convolution operation works with
stride. It determines by how many pixel the

kernel move over the image.
B. Variables that decides how network is trained
(31181191
i.  Learning Rate: It controls the way the model
adapts and learn.

ii.  Batch Size: Number of samples used in
training during one iteration. Batch size could
be 32,64,128,0r 250
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iii. No. of epoch : how many times a model /
algorithm will passes through entire dataset

iv.  Optimizer: It is update the weights and other
parameters to reduce the error /loss.

v.  Activation function: They generally decide
whether neuronss should be activated or
not.

The performance of the network is greatly affected
by selecting the proper combination of hyper
parameter. Finding the correct combination can
be considered as a search problem.

1L Approaches to Hyper-parameter Optimization

There are many search approaches to
select the suitable hyper-parameter combinations
to improve the performance of network. Following
are the two ways to do that.

l.  Manual tuning

In this method user manually set different
combinations of hyperparameters. When
number of hyper-parameter are more manual
selection of values is a bit difficult job | 10].

2. Automated tuning

In this approach algorithms are used to find

optimal hyper-parameter that automates the
process.

The most popular hyper-parameter tuning
methods are

A. Grid Search

In this method a grid is created. It contain all
the possible values of the hyper-parameter.
In ecach iteration it trics a combination of
hyper-parameters in particular order. For
example ifbatch size = (32, 64) and learning
rate = (0.0002, 0.0003)

D.

E

Then grid search method will build a model
for each of the following combination.

(32,0.0002), (32, 0.0003), (64, 0.0002), (64,
0.0003)

Records the performance of model for each
combinations and finally it returns the best
combination of hyper parameter along with
the best model [4][11]. One drawback of'this
approach is it is expensive since it will be
using brute force approach.[4][11].

Random Search

In this methoda grid is created which contains
all the possible values of the hyper-
parameter. In each iteration it tries a random
combination of hyper-parameter, record the
best performance of the model and finally
returns a combination of hyper parameter
which gives good performance[4][11].

Bayesian optimization

This approach is based on Bayes theorem. It
attempts to identify what will be choice of
hyper-parameters to build a function. This
function tries to estimate how good a model
might be for certain combination of hyper
parameter|[4]] 1 1]]12].

Gradient based optimization
Evolutionary optimization

Genetic algorithm is a subset of evolutionary
algorithms. Genetic algorithm consists of
following steps: initialization, selection,
crossover, and mutation. Initialization step
with respect to optimizing hyper-parameter
involves generating a vector containing the
hyper-parameters. Network is trained using
the population and fitness value is
calculated. Based on the fitness value an

array is created with selected
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hyperparameters (parents).Depending upon
the cross-over point (one point, two point, k
point or uniform) each parameter for the child
is selected from the parents. In the last step
parameter is randomly selected and its valueis
altered |4][13][14].

IV, Conclusion

The hyper-parameter are the
configurable variables of the network Selecting
best hyper-parameter and their values plays an
important role in building efficient machine
learning model.
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ABSTRACT

Background: Diabetes mellitus being a metabolic disorder lot of alteration takes place in body composition
parameters such increase in fat mass, decrease in muscle mass, increase visceral fat. With advancing age, the
predominant feature develops which is more prevalent in diabetes. These changes in body composition should be
monitored. The changes if monitored at an early age, can be well managed and proper interventions can be developed.
The study was conducted to observe the changes taking place in the body composition parameters in individuals with
type 11 diabetes with varied duration of the disease.

Methods: This cross- sectional study was done in 228 type Il diabetic subjects from the clinics of the Mumbai and
Pune. The baseline data was collected from the all the subjects coming to the clinic through the general questionnaire,
Anthropometric measurements and Body composition analysis was done by the BIA principle-based Analyser. Then
these subjects were distributed according to the duration of the disease and then analysed. The data was analysed
using SPSS version 22 and mean values p values were obtained.

Results: The results showed that there is statistically significant increase in fat mass, visceral fat and decrease in
muscle mass.

Conclusions: There is change in body composition parameters like decrease in muscle mass, increase in fat and
visceral fat along with the increase in the duration of the disease.

Keywords: Body composition, Type Il diabetes, Sarcopenia

estimated to be 387 million adults of 20-79 years and
) D U CT I O N 8.8% of these are from India.

Diabetes mellitus (DM) being a chronic metabolic
disorder characterised by hyperglycaemia and caused by
defects in the secretion or action of insulin, altering body
composition parameters, leading to inflammation,
oxidative stress, redistribution of fat, and lipid
infiltrations.>® Hence, unfavourable changes are observed
in DM such as, increased fat mass, visceral fat, and
decrease in muscle mass.” With advancing age, a
predominant feature Sarcopenia (loss of muscle mass) is
observed.®2 The current prevalence of Sarcopenia is

In recent years, there is rapid increase of age in
developing countries like India.! The census report of
2011 reported 5.3% percent of people are above 65 years
and is projected to rise above 11.1% by 2025.2 They
suffer from high rate of morbidity and mortality as they
are more prone to infections and chronic
noncommunicable  diseases.® Diabetes and its
complications take a major toll on the quality of life of
the elderly population and the healthcare cost of the
society. According to IDF,* the global prevalence is
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17.5%.° Sarcopenia is almost two to three times more
prevalent in individuals with Type Il diabetes.'® Studies
conducted in India have shown changes in the body
composition parameters in Type Il diabetes.™

If altered body composition diagnosed at an early stage,
they can be well managed. In India, the studies done on
changes in body composition parameters in Type Il
Diabetes are limited. Hence with appropriate diagnosis of
pre sarcopenia and proper interventions in the diet and
exercise, the development of sarcopenia can be
controlled.

The study was conducted to observe the changes taking
place in the body composition parameters in individuals
with type Il diabetes mellitus in varied duration of the
diseases.

This cross-sectional study was doREﬁmgiﬂS
to September 2016 in metro citfes a,

Mumbai. The samples were collected from the clinic with
diabetologists Dr. Ravindra Sethiya in Pune and Dr. Vijay
Kulkarni in Thane Mumbai. The study was approved by
institutional ethics committee. The data collection was
done by Random selection technique. The randomly
selected individuals diagnosed with type Il diabetes were
from the clinic setting area. The required permissions
and approvals for approaching the subjects in clinics were
obtained from the respective physicians or medical
practitioners after discussing the proposal with them in
details and obtaining their consent and willingness to
cooperate. Thus, the subjects were contacted and their
consent was obtained for voluntary participation.

The inclusion criteria for this observational study were
the subjects with type Il diabetes above the age of 45
years with higher BMI, and the exclusion criteria was
those with pacemakers, having the steel rods and insulin
dependent individuals were excluded.

The study included 228 subjects on voluntary
participation which were equally distributed according to
the duration of the disease. The categories were a) 1
month to 5 years and 11 months, b) 6 to 10 years and 11
months, ¢) 11 to 15 years and 11 months, d) 16 to 20
years and 11 months and e) 21 years and above.

Tools used for data collection included: a) Questionnaire
to collect the personal information regarding, age, sex,
and duration of the disease. b) Anthropometric
measurements such as weight, height and waist and hip
circumferences were taken using calibrated standardised
equipment like weighing scale, stadiometer and
measurement tapes c) The assessment of body
composition is done using calibrated body composition
analyser (Tanita, Model - MA 420) which works on the
principle of bio-electrical impedance. The values and
measurements for body fat (%) muscle mass (Kg), fat
mass (kg), fat percentage, Total body water (kg), were
obtained by use of analyser.

The total study population comprised of 103 males and
125 females aging between 45 to 80 years with the mean
age of 68.53+7.82 years in males and 67.2+8.4 years in
females. The mean duration observed was 12.6 years and
12.1 years respectively in males and females.

Changes in
anthropometric
parameters

The overall study showed the mean weight of 66.9+7.47
kgs and mean height of 156.9+4.4 cms with average BMI
of 27.89+2.9 kg/m?. The results obtained from the overall
population showed a significant positive correlation
between the weight, BMI, WHR, and duration of the
disease. As age advanced there was increase in weight,
BMI and WHR, also these values were statistically
significant with duration of the disease (p value <0.05).
When the total population was compared between males
and females the results showed significant relation with
WHR (<0.005).

1: The following table indicates the mean values of

anthropometric measurements in males and

females.

Anthropometric

Males (n=103)

Females (n=125)

Measurements
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Weight (kgs) 68.1 (£6.43) 0.001* 65.8 (+8.1) 0.002*

Height (cms) 158.09 (+4.65) 0.09 156.01 (3.97) 0.1

BMI (kg/m2) 27.3 (+2.91) 0.003* 27.09 (2.89) 0.00*

Waist (cms) 98.4 (9.1) 0.00% 98.7 (+9.81) 0.00*

Hip (cms) 1132 (£7.9) 0.00% 1135 (£ 7.3) 0.00*

WHR 0.89 (+0.51) 0.00* 0.91 (£ 0.07) 0.00*
*P<0.05.
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Table 2: The following table shows the p
values of the body
composition parameters
categorised in males
and females.

parameters

Std deviation Reference values (body

=125 composition analyser)

Males  Females Males Females Males  Females Males  Females

Fat (%) 424 424 0.90 0.48 5.7 6.4 14.2 25-35

Fat mass 27.07  29.07 0.69 0.72 1543  16.70 8-16.2 12-20.2

Muscle mass 18.8 19.2 -0.93 1 +7.15 17.6 33-55 34-60

Bone mass 1.9 21 -0.63 0.19 +0.28 +0.24 >3.29 >2.4

Visceral fat 10.4 10.9 0.001*  0.00* 2.8 2.5 <10 <10

*P<0.05.
0.9 ppsitive significant correlation with the duration of the
0.91 disease (p values less than 0.001, 0.00 and 0.00
0.9 respectively). When the total population was compared
089 gender wise the results showed increase in the fat
0.87 percentage, fat mass, visceral fat and decrease in the
8-22 muscle mass and bone mass when they were compared
084 with the reference values of the calibrated analyser.
0.83

0.1t05.11 6t010.11 11t015.11 16t020.11 21 and
years years years years above

= \WHR Male == WHR Female

re 1: WHR comparison in

males and females.

0.1t05.11 years =6to0 10.11 years m11to 15.11 years
16 to 20.11 years 21 +

Figure 2: Changes in the body composition along with

the duration of the disease.

The visceral fat values when compared gender wise were
found to be statistically significant with the duration of
the disease (p<0.05).

Changes in body
composition parameters

Body composition parameters obtained from the analyser
are fat percentage, fat mass, muscle mass, bone mass,
water content and visceral fat. The total study population
average values were: 42.4+6.15 % fat percentage,
28.4+6.17 kgs fat mass, fat free mass 43.6+4.04 kgs,
muscle mass 19.04+7.40 kgs, bone mass 2.05+1.81kgs and
visceral fat 10.7+2.69.

The data obtained showed that along with increase in age
there is increase in fat percentage, fat mass, and visceral
fat. These parameters also showed the statistically
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SSION

The present study showed significant changes in
anthropometric measurements majorly in females in
weight and BMI. Similar results were stated by Olivarius
in 2015 which showed the results of increase in weight
and consequently BMI.*2 This increase in weight may be
due to physical inactivity after the retirement. Also, the
subjects mainly comprised of the postmenopausal
women who had some hormonal changes which increase
the inflammation and oxidative stress and this also
causes increase in weight.” The results also showed
increase in WHR and increase in the fat percentage as
the subjects had higher visceral fat in females. Increase
in the inflammation leads to higher visceral fat which is
reported by the present study.® The overall increase in
the body fat, this also increases the adipose tissues and
thus there is redistribution of these adipose tissues in the
abdominal areas more than in peripheral adipose tissues.
This abdominal fat further increases the hyperglycaemia
due to insulin resistance.1t-1324

The present study shows that with advancement of
ageand duration of the disease there are changes in Body
composition parameters. There is substantial decrease in
muscle mass and increase in fat mass. Some of the other
studies also reported the same results that individuals
with Type Il diabetes have significantly lower muscle
mass than those without diabetes.'” The health, aging,
andbody composition (Health ABC) study also showed
that older adults with type Il diabetes lost their knee
extensor strength more rapidly than nondiabetic subjects
did.*®® Another study done by Pegah in diabetic
patients also
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showed that there was greater decline in muscle mass and
leg muscle strength, and muscle quality was poorer®
Similarly, Jang et al in 2016 also have demonstrated that
leg muscle strength and gait speed is reduced in older
peoples with diabetes.?’ The possible reasons for increase
in fat mass and decrease in muscle especially in Diabetes
is progression of the disease and its complications.'*
Another major reason for reduction of muscle mass and
strength is age, as it inevitable.' Other possible reasons
may be increased insulin resistance, inflammatory
cytokines, and endocrine changes associated with
Diabetes having adverse effects on muscle. As there is
decline in muscle mass, the muscle mass quality is
affected and hence physical performance is also affected.
This in turn also affects the glycaemic control &2

As reported by Hamasakhi et al in 2014, the possible
reasons for decrease in muscle mass may be that amino
acid metabolism decreases in Type Il diabetes.?? Insulin
resistance (IR) inhibits the mammalian target of the
rapamycin pathway that leads to protein synthesis and
protein degradation. IR also increases activation of the
ubiquitin-proteasome pathway, that results in degradation
of muscle protein. Overall, increased inflammation with
insulin resistance leads to increase in fat mass and
decrease in muscle mass.

_ USION

Type |l diabetes a metabolic disorder has a major
influence on parameters of body composition. This
altered body composition will lead to overall ill health
and reduced physical capacity decrease the physical
performance which in turn will reduce morale and overall
interest of individuals towards life. Through this study we
understood that there was age wise progression in altered
body composition. Thus, this study will be beneficial for
the community as it will create awareness about the body
composition analysis at early stage which will reduce the
complications like sarcopenia and frailty. The study could
be done for longer duration and a greater number of
people and follow up was not limited. The further study
can be development of the strategies for maintaining the
muscle mass and its implementation before the period of
peak muscle accretion to improve muscle function and
physical performance.
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Abstract

Objective: To evaluate the effectiveness of a behaviourally focused nutrition edu-
cation (NE) intervention based on the Health Belief Model (HBM) to improve
knowledge, attitudes and practices (KAP) related to eating habits and activity levels
in 10-12-year-old adolescents in Mumbai, India.

Design: School-based cluster randomised controlled trial. The experimental group
(EG) received weekly NE and three parent sessions over 12 weeks; no sessions
were conducted for the control group (CG). The theoretical framework of HBM
and focus group discussion results guided the development of behaviour change
communication strategies and NE aids. KAP were measured using a validated sur-
vey instrument, administered at baseline and endline in EG and CG. Paired and
independent 7 tests determined within-group and between-group changes in
pre—post scores.

Setting: Two aided and two private schools that were randomly allocated to either
an EG or CG.

Participants: Adolescent boys and girls (12 498; EG 7 292 and CG n 200).
Results: EG reported improvements in mean knowledge (39-3%), attitude (7-3 %),
diet (9-6 %) and activity practice (9-4%) scores from pre to post intervention. No
significant changes were observed in CG. Significant improvements in scores asso-
ciated with perceived benefits, barriers and self-efficacy, breakfast and vegetable
consumption, and moderate-to-vigorous activities were observed in EG.
Conclusions: Integrating NE into the academic curriculum and adopting evidence-
based lessons that entail targeted information delivery and participatory activities
can improve knowledge, foster right attitudes and facilitate better eating and
activity-related practices in Indian adolescents.

Keywords

Nutrifion education intervention
Adolescents

School nutrition educafion
Health Belief Model

Healthy eating habits

India

Physical activity

Adolescence is an opportune period of life when interven-
tions that promote healthy behaviours and prevent the risk
of lifestyle-related chronic diseases in later life gain promi-
nence''?. It is during these years that adolescents start to
make their own choices and can be molded to assume
responsibility for their actions and form positive habits that
will improve their present and long-term health®>.
Lifestyle choices are often guided by misleading info-
rmation and adolescents may not appreciate the links
between eating habits, physical activity levels and future
health consequences®®. Therefore, it is prudent that
health-promoting interventions for adolescents focus on
the attainment of adequate knowledge, enhancement of

*Corresponding author: Email panchali2511@yahoo.co.in

the right attitudes towards desired health behaviours,
and building of skills and self-efficacy to take appropriate
actions.

Unhealthy eating behaviours such as skipping meals,
high intake of energy-dense and nutrient-deficient foods
such as wafers, chocolates and sweetened beverages, fre-
quent consumption of fast foods and inadequate intake of
protective foods such as fruits and vegetables have been
reported in adolescents in India, as elsewhere® 13
Besides changes in dietary patterns, there is evidence that
a substantial proportion of adolescents do not meet the cur-
rent WHO recommendations of accumulating at least
60 min of moderate-to-vigorous physical activity every
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day and limiting the daily screen time to below 2 h417),

Recent studies in India have reported insufficient physical
activity levels and prolonged screen time in urban school-
going adolescents''*21_ These changes in eating habits and
activity levels may lend to inadequate nutrition (deficits or
excess), long-term growth, development and health conse-
quences and potentially cumulate as risk factors to trigger
an early onset of metabolic derangements such as obesity
and insulin resistance and other lifestyle-related non-
communicable diseases in adolescents?*2%.

A general lack of knowledge regarding nutrition and
activity recommendations among adolescents, as reported
in several studies®’3V, accentuates the need to build
awareness and skills as prerequisites for promoting desir-
able nutrition and activity behaviours. Nutrition education
(NE) including physical activity promotion is an effective
strategy to bring increments in knowledge and tailor adjust-
ments to eating behaviours and activity patterns®?39.
Schools work as perfect settings to deliver health-promoting
information®3 so school-based NE interventions can
prove instrumental in encouraging healthy eating hab-
its %3739 and activity practices among adolescents®*3%40,

While NE generally works to disseminate meaningful
information, studies have observed that gains in knowl-
edge may not necessarily translate into attitudinal and
behavioural changes unless efforts are made to motivate
the target group and the learning experiences are carefully
focused to facilitate behavioural changes“ = A system-
atic review observed that NE programmes with successful
outcomes were more likely to be behaviourally focused
and were more effective when driven by theories to
develop developmentally and culturally appropriate
behaviour change strategies>.

The Health Belief Model (HBM) is a conceptual frame-
work that has been used in several studies to understand
health-related behaviours and guide behaviour change
interventions“*”_ The constructs of this model, namely
perceived susceptibility, severity, perceived benefits and
barriers, and cues to take health action, can be employed
to inform content and communication strategies for NE
programmes 850,

The current Indian secondary school curriculum
includes health and NE as a part of the science or physical
education syllabus, although limited exposure to nutrition-
related content and lack of relevant practical skills-based
assignments to encourage positive behaviour change have
been reported®>V. A curriculum-based NE intervention
that provides relevant knowledge in a fun and interesting
way©?
health

, promotes attitudes and skills conducive to good
“0 involves parents as partners®? and features par-
ticipatory activities tailored to the needs of the target
group® can make a significant contribution to improving
diet and activity practices and thereby reducing the risk to
rampant issues such as obesity among adolescents®7545%,
The current study attempted to address the lacunae in
the area of theory-driven NE interventions in adolescents

P Moitra et al.

in India. The objectives of the current study were
two-fold — first, to develop NE modules based on the key
constructs of the HBM targeted at early adolescents
(10-12years) and their parents and second, to evaluate
the changes in knowledge, attitudes and practices (KAP)
related to eating habits and activity levels among adoles-
cents who participated in the classroom-based, behaviour-
ally focused NE intervention compared with those who
did not.

Methods

Setting and participants
This school-based cluster randomised controlled trial was
conducted among 10-12-year-old adolescents studying
in grades 6 and 7 of two coeducational private and two
coeducational aided schools in the metropolitan city of
Mumbai in western India. While the aided schools are gov-
ernment-funded and typically cater to families that belong
to low and low middle-class socio-economic status (SES),
private schools are supported by private managements
and are usually attended by students belonging to upper-
middle and high SES. Out of the four selected schools,
one private school and one aided school were randomly
assigned to be the experimental schools by tossing a coin,
and the other two schools (one private and one aided
school) were designated as the control schools. Selection
of schools using the cluster randomisation method ensured
that there was a proportional representation from each type
of school (private or aided school, used as a proxy for SES)
in the control group (CG) and experimental group (EG).
All students studying in grades 6 and 7 of the selected
private schools (7 366) and aided schools (1 318) were eli-
gible to participate. Out of 684 eligible participants, 166
were excluded due to either non-receipt of signed parent
consent forms (7 102), incomplete information (72 41) or
absence on the baseline survey day (z 23). A total of 518
participants provided written, informed parental consent,
and written assent and comprised the final sample. The
detail of the selection process of participants in the study
is provided in Fig. 1.

Sample size estimation

The sample size was calculated using the effect size esti-
mates of the difference in means between two independent
groups with regard to dietary practice as the primary out-
come variable, considering a significance level (two-tailed)
of 0-05 and a statistical power of 80 %. Based on recent sys-
tematic reviews of studies aimed at determining the impact
of NE interventions on nutritional knowledge and fruit,
vegetable and sugar consumption among adoles-
cents385057) we estimated the effect size of 0-3 as a mea-
sure of treatment effect. Using the simplified formula, 7 16/
8%, where 8 represents the standardised effect size' 5759 the
required sample size was calculated as 178in each
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List of twenty private schools and twenty aided schools
(n 40 schools)

v

Selection of two aided and two private schools at random (n 4 schools)
Eligible participants attending grades 6 and 7 (n 684)
Participants in private schools (n 366) and in aided schools (n 318)

\ 4

Absent on survey day (n 23); incomplete data (n 41)

Excluded (n 166)
Parental consent not received (n 102),

Study Participants (n 518)

v

Two Private Schools (n 261)

v 2

Experimental Group Control Group
Baseline n 146 Baseline n 115
End line n 141 End line n 110

\ 4

v

Two Aided Schools (n 257)

¥ ¥

Experimental Group Control Group
Baseline n 159 Baseline n 98
End line n 151 End line n 96

A4

Participants who completed end line survey (n 498; 96-1 %)
Experimental Group (n 292; 95-7 %)
Control Group (n 206; 96-7 %)

Subsample who completed 2-month follow up survey
(n 105)

Fig. 1 Method of selection of study participants

comparison group. Considering a non-response rate of
20%, as indicated in previous studies®352%0 the total
sample size for the study was estimated as 214
(EG) + 214 (CG) = 428.

Study phases

The study was conducted in three phases — the first phase
involved conducting a series of focus group discussions
with key stakeholders — adolescents, parents and teachers
as formative research to understand the attitudes and
perceptions towards healthy eating and physical activity
levels among adolescents and to get insights regarding
the development of NE aids and messages for the educa-
tion intervention. The detailed description of the focus
group results is described elsewhere©”. The second phase
involved the development of a survey instrument measur-
ing KAP and testing the validity and reliability using a cross-
sectional study design®®. The third phase involved
designing NE lesson plans, education materials and teach-
ing aids followed by recruitment and randomisation of
schools into experimental and control schools, implemen-
tation of the NE intervention in experimental schools and
pre- to post-intervention assessments.

Data collection instrument and measures

An eighty-four-item self-designed and validated survey
instrument was used to measure KAP at baseline and after
12 weeks in the EG and CG. The questions in the knowl-
edge scale of the instrument included knowledge regarding
food groups and nutrients, healthy eating guidelines, risk
factors of obesity, diabetes and heart diseases, recom-
mended physical activity levels and allowed daily screen
time. Each correct knowledge item was scored + 1 and
incorrect/do not know responses were scored 0.

Attitude items included statements that evaluated the
HBM constructs-perceived susceptibility and severity to
adverse consequences of unhealthy eating habits and
physical inactivity, perceived barriers and benefits of
healthy behaviours, readiness to change and self-efficacy
to adopt these desired behaviour changes. The responses
were assessed on a four-point Likert scale (strongly dis-
agree to strongly agree, numeric scores 0 to 3). Dietary
practice items evaluated adolescents’ eating habits (meal
skipping, breakfast consumption, and frequency and type
of foods carried in the lunch box to school), family dietary
habits (weekly frequency of eating out, ordering take-
aways, eating while watching television and eating family
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meals together) and weekly consumption of fruits, vegeta-
bles and foods high in salt, sugar and fat using a 24-item
FFQ. The response options of ‘none’, ‘1-2d’, 3-4d,
5-6d’ and ‘every day’ were scored from 0 to 4 for fruit
and vegetable items and from 4 to 0 for unhealthy snack
items to ensure that the higher scores indicated healthier
food consumption patterns. Furthermore, we converted
the weekly frequencies of consumption of each food item
to a daily equivalent in grams using conversion factors as
reported in previous studies 103,

Similarly, the practices related to activity levels were
measured by recording the weekly frequency of perform-
ing moderate-to-vigorous physical activity and sedentary
activities. Adolescents were asked In the last 7 days, how
many days did you engage in any of the following activ-
ities? and the scores obtained for each moderate-to-vigo-
rous physical activity and sedentary activity practice item
were combined to derive ‘overall physical activity’ and
‘overall sedentary activity’ scores, respectively.

The psychometric properties of the instrument were
evaluated using face validity, expert content validity (item
content validity indices were calculated), construct validity
(using principal axis method of exploratory factor analysis),
internal consistency (Cronbach a value >0-7) and test—
retest reliability (intraclass correlation coefficient values
> 0-75). Item difficulty and discrimination index were also
calculated for knowledge items. The instrument showed
good internal consistency and acceptable to good test—
retest reliability; the item content validity indices for clarity
and relevance were also satisfactory.

To evaluate the participants’ rating of education materi-
als and instruction effectiveness, a brief six-item feedback
questionnaire was administered at the end of 12 weeks in
EG. The items measured participant satisfaction, the expe-
rience of the lesson contents and teaching methods,
instructor’s personal and professional attributes, and partici-
pants’ confidence in adopting desired behaviours. The
responses were assessed on a five-point Likert scale from
‘strongly disagree’ to ‘strongly agree’. Two open-ended
questions seeking suggestions for topics that could have
been done better and the activities that they enjoyed the
most were also included in the questionnaire.

Nutrition education materials and lesson plans
Participants in EG received sessions as part of the school-
based NE and behaviour change programme referred to as
Health Eating and Activity Program for Schoolchildren or
in short HEAPS. The theoretical framework of the HBM,
results of focus group discussions and dietary guidelines
provided by the National Institute of Nutrition, India®®
guided the development of behaviour change goals and
education materials. An activity book, ‘Eat Right and
Move More: A Workbook', was developed as a resource
guide to reinforce the importance of healthy eating and
being active in adolescents.

P Moitra et al.

The book included twelve chapters, namely Give me 5
(about food groups and balanced diet guidelines), Meet the
Biggies (about macronutrients), ABC of Vitamins and
Minerals (about key vitamins and minerals required for a
growing child), How Healthy are my Eating Habits (related
to perceived susceptibility and benefits), Am I at Risk and
Break the Barrier (related to perceived severity and bar-
riers), Power Pack your Day (about ways to create simple
healthy lunch boxes), Be a Smart Snacker (about the con-
ceptof traffic light foods and tips to plan right snacks at right
times for right activities), Diet and Diseases (introduction to
diabetes and obesity — risk factors, symptoms and health
consequences), Hearty Habits for a Healthy Heart (what
are heart diseases, why do we get them and how to avoid
them), Hop, Run, Dance & Play (regarding the benefits of
being active) and more. All participants in EG received a
copy of the book, as a part of the intervention programme.

To increase engagement and interest among participants,
a variety of interactive educational materials such as posters,
presentations, videos, games and crossword puzzles and
participatory activities such as recipe competitions, lunch
box monitor, Be an Ambassador (hands-on activity to be
a spokesperson for nutrition and fitness), Be Food Wise
(nutrition label sleuth), Rate the Plate and more were devel-
oped and implemented. Lessons were also planned to
improve knowledge and attitudes towards physical activity
levels using infographics on the benefits of being active,
worksheets on the recommended guidelines for sedentary
and moderate-to-vigorous physical activity levels, activity
pyramids to suggest strategies to sneak in physical activities
and role-play skits to show how to beat inactivity (sedentary
behaviour and excess screen time-related modules). Three
structured physical activity sessions such as 20-m shuttle
runs or beep tests during PE classes were conducted and
various hands-on assignments such as activity diary, and
competitions like Be a Fitness Guru and Recess Activity
Cop were included to facilitate improvements in KAP related
to activity patterns in adolescents.

Besides taking classes with adolescents, three monthly
sessions were conducted for the parents at each experimen-
tal school to improve their knowledge about healthy eating
behaviours and activity recommendations, to suggest ways
to incorporate simple changes in their child’s diet and activity
routine and to foster a supportive home nutrition
environment.

Intervention

Participants in the experimental schools received weekly
classroom-based NE and three parent education sessions over
12 weeks. The NE classes were conducted as part of the aca-
demic curriculum (one class of 50-60 min every week) for all
students, including those who had not provided parental con-
sent or completed the pre-intervention survey. However,
these students were excluded from data collection. No NE ses-
sions were conducted for the control school participants. All
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eligible participants completed a KAP questionnaire at base-
line and after 12 weeks. A subgroup of 105 participants (fifty-
eight from the private school and forty-seven attending aided
school) from experimental schools completed the same KAP
questionnaire after 2 months of completion of the education
sessions.

The details of the NE intervention based on the con-
structs of the HBM are provided in online supplementary
material, Supplemental Table 1.

Statistical analysis

Data were analysed using the IBM SPSS Statistics for
Windows version 21.0 software. The initial normality test
was carried out using Kolmogorov—Smirnov statistics. The
demographic characteristics of the EG and CG were com-
pared at baseline using y* tests and the results were
described as mean and sp for continuous variables and
as number and percentages for categorical variables.
Within-group and between-group changes in mean KAP
scores and mean KAP subscale scores from baseline to
12- week follow-up were assessed using paired and inde-
pendenttests, respectively. The tests were two-tailed and
a P-value of < 0-05 was considered statistically significant.
Repeated measures ANOVA was used to report changes in
mean KAP scores from baseline to 12 weeks and 2-month
follow-up in EG. Results of participant feedbacks and
teacher experiences were derived using content analysis
and are reported as anecdotes, quotes and frequency
responses.

Results

Sample characteristics

A total of 518 adolescents, aged 10-12 years, participated in
the baseline survey. Ninety-six percentage of the partici-
pants (7 498; 292 from experimental schools and 206 from
control schools) completed the post-intervention survey and
comprised the final sample for pre—post comparisons. The
mean age of the participants was 11-2 (sp 1-1) years, 48%
were girls and 49-6 % attended aided schools. EG (n 292)
comprised of girls (72 140) and boys (n 152) and CG (n
206) included 101 boys and 105 girls. No significant
differences were observed in baseline demographic varia-
bles between EG and CG except in the characteristics —
religion and father’s occupation (Table 1).

Assessment of pre-intervention knowledge,

attitude and practice scores

The proportion of adolescents responding correctly to
the knowledge items related to the required servings
of fruits and vegetables (33:6 %), allowed sugar con-
sumption (15-6 %), food pyramid (20-7 %), simple and
complex carbohydrates (23 %) and recommended daily
screen time (27-8 %) were considerably low. Perceived
susceptibility to risk of developing diseases was also

5

observed to be low as 71 and 62 % reported being little
worried about getting diabetes and heart diseases,
respectively, and 49 % agreed that it is difficult to eat
two fruits every day. The responses to perceived barriers
to physical activity indicated that 30 and 36 % agreed that
they don’t get time to exercise and find exercises to be
boring, respectively. The majority of participants
(72 %) reported carrying lunch boxes to school at least
3—4 times a week, 31 % were skipping breakfast every
day and 69 % purchased foods and beverages from their
school canteens more than 2-3 times a week. Only 14 %
were engaging in any sports such as football, cricket and
basketball daily and 71 % reported their daily screen time
to be more than 2 h.

Effect of Health Eating and Activity Program for
Schoolchildren intervention on knowledge,
attitudes and practices scores

The changes in overall KAP scores from baseline to
12-week follow-up in EG and CG are presented in
Table 2. At baseline, no significant differences were
observed in the mean knowledge, attitude, dietary and
activity-related practice scores between EG and CG. At
12-week follow up, between-group analysis showed that
the improvements in knowledge, attitude dietary and
physical activity practice scores were significantly higher
in EG as compared with CG. The effect sizes (Hedges’ g)
of 0-455, 0-334 and 0-241 were obtained for attitude, dietary
practice and activity-related practices, respectively.

The impact of HEAPS intervention was compared
between EG participants who attended aided schools
(n 151) and those who were from private schools
(n 141). Within EG, a significantly higher mean change
was observed in attitude (3-38 (sp 5-33) in aided ». 2:01
(sp 5-12) in private schools; P= 0-026) and physical activity
practice (2-:30 (sp 1-99) in aided v. 1-41 (sp 1:77) in private
schools; P < 0:001) scores in aided school participants as
compared with private school participants. The mean pre
to post changes in KAP scores were also compared
between genders in EG. We observed girls (72 140) report-
ing a significantly higher improvement in total knowledge
(7-83 (sp 2-7) v. 4:32 (sD 2-1) in boys; P < 0-001) and dietary
practice scores (532 (sp 1-1) v. 496 (sp 1-4) in boys;
P=0:016) as compared with boys (1 152).

Effect of intervention on knowledge, attitudes and
practices subscale scores

Table 3 shows the mean pre to post changes in KAP
subscale scores between the EG and CG. EG reported
a significant improvement in all KAP subscales in the
post-intervention assessment as compared with CG,
except in the attitude sub-scale of readiness to change,
dietary practice subscales of consumption of fruits, high
fat foods and high salt foods, and the activity practice
subscale related to sedentary activities. The mean KAP
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Table 1 Demographic characteristics of adolescents in the behaviourally focused nutrition education intervention study in Mumbai, India (n518)

Experimental Control group
Overall (n 518) group (n 305t) (n213t)
Characteristics n % n % n % P
Gender
Boys 269 519 165 541 104 488 0-237
Girls 249 481 140 45.9 109 51.2
Type of school attended
Aided 257 49-6 159 521 98 46-0 017
Private 261 50-4 146 47-9 115 540
Grade in which studying
Sixth 262 50-6 146 47-9 116 54.5 0-14
Seventh 256 49-4 159 52-1 97 45.5
Religion
Hindu 366 707 192 63 174 817
Muslim 116 224 81 26-6 35 16-4 <0-001**
Christian 13 25 11 3-6 2 0-9
Others 23 33 21 4.9 2 0-9
Father's occupation
Service 184 35-5 118 38-6 66 310
Business 175 338 114 374 61 286
Professional (doctor/lawyer) 38 7-3 12 39 26 12.2 <0-001**
Menial jobs (plumber/painter) 94 181 57 187 37 17-4
Self-employed 9 1.7 1 0-3 8 3-8
No response 18 35 3 0-9 15 7-0
Mother’'s working status
Does not work 314 61-1 184 61-1 130 61-0
Part time 76 14.8 52 17-3 24 11-3 0-083
Full time 124 2441 65 216 59 277

tData are presented as number and percentages.
**Significant at P value < 0-001.

Table2 Changes inthe mean knowledge, attitude and practice scores after 12 weeks in the experimental and control group participants (n498)

Experimental group

Public Health Nutrition

oL

(n292) Control group (n 206)

Variables Survey period Mean SD Mean sSD Pt
Pre-intervention 15-29 4-61 15-36 5-07 0-802

ruewiedge Post-intervention 21.38 6.03 14.55 418 <0-001**
% Change 39-80 % -5-30%
P valuet <0-001** 0-077

Attitude Pre-intervention 39-59 7-38 37-49 7-21 0-516
Post-intervention 42.47 10-05 38-18 8-45 <0-001**
% Change 7-30 % 1-80 %
P valuet <0-001* 0-373

Dietary practice Pre-intervention 53-95 9-89 55-85 6-41 0-332
Post-intervention 59-13 14.46 54-64 11-84 0-004*
% Change 9-60 % —2:20%
P valuet <0-001* 0-021*

Activity practice Pre-intervention 18-44 5.08 1948 3.94 0-291
Post-intervention 2017 5-63 18-88 4.89 0-008*
% Change 9-40 % -310%
P valuet <0-001** 0-171

*P-value < 0-05; **P-value < 0-001.

tSignificance level was tested using independent t tests.

1Significance level was tested using paired t tests.

scores at 2-month follow-up showed significant Effect of intervention on the consumption of

improvements in knowledge (285 %; P < 0-001), attitude
(6:3%; P=0-014), dietary practice (4-4 %; P=0-041) and
activity practice (5-7%; P=0:049) scores as compared
with the pre-intervention mean KAP scores.

bealthy and unbealthy foods

At baseline in EG, the mean daily intakes of fruits, green
leafy vegetables, chocolates, wafers and carbonated bever-
ages were 18:2 (sp 8:9) g, 40-5 (sp 23-2) g, 20:9 (s 11:8) g,
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Table 3 Mean change in sub-scale scores of knowledge, attitude and practice in the experimental and control group participants
Experimental group (n 292) Control group (n 206)
Pre Post Pre Post
Variable Mean SD Mean SD P Mean SD Mean SD P
Knowledge
Food groups 1-15 0-8 1.58 0-7 <0-001*** 0-8 07 0-589
Balanced diet and food 112 04 1.53 0-3 <0-001*** 04 1 0-4 0-799
pyramid
Nutrients 1.72 11 2.72 0-9 <0-001*** 2.08 11 1.94 0-8 0-140
Healthy eating habits 1.67 0-8 241 0-7 <0-001*** 1-81 0-8 1.73 0-7 0-281
Unhealthy eating habits 2.52 1-4 384 0-9 <0-001*** 2.59 14 2.64 11 0-687
Non communicable diseases 1.75 11 1.98 0-9 0-006** 1.28 0-9 1.85 0-6 0-353
Physical activity pattern 5-32 25 6-15 1-8 <0-001*** 5-29 26 4.98 21 0-183
Attitude
Perceived severity 291 1-6 412 11 <0-001*** 2.78 1.5 2.72 1.2 0-654
Perceived susceptibility 4.92 2:6 561 28 <0-001*** 5-21 31 518 28 0-918
Perceived benefits 875 28 9-62 2:6 <0-001*** 8-55 25 888 21 0-148
Perceived barriers 8-80 28 10-64 31 <0-001*** 8-99 21 845 1-8 0-078
Readiness to change 4.08 1-4 419 1.3 0-325 4.54 11 4-66 0-9 0-226
Self- efficacy 8-99 21 9-43 2:2 0-014* 8-65 1.9 8-52 1.6 0-453
Dietary practice
Breakfast 347 1.8 3.92 1.8 0-002** 346 1.7 3-51 1-6 0-758
Carrying lunch to school 16 0-6 3-33 0-8 <0-001*** 1-51 0.7 1-42 0-8 0-225
Family dietary habits 7-02 1-9 7-44 1.7 0-005** 6-88 1-8 6-56 1-8 0-072
Fruitst 418 28 413 2:2 0-811 425 24 4.21 22 0-861
Vegetables§ 5-98 25 7-56 23 <0-001*** 6-22 23 6-34 22 0-564
High fat foods|| 8-89 32 8-85 31 0-878 912 1.3 9-35 1.2 0-815
High sugar foods| 11.28 37 11-96 29 0-014** 11.98 33 11-67 29 0-621
High salt foodst 10-94 27 11-11 2:6 0-434 11-34 29 11.58 1.9 0-718
Physical activity practice
Moderate-to-vigorous 5.97 3-8 6-71 3.6 0-017** 6-38 2.8 6-12 29 0-355
activity
Sedentary activity 1246 39 12.16 29 0-292 12.98 31 12.71 28 0-354

**P<0-05 ***P<0-001.

tWafers, farsan (deep fried gram flour based salty snack), Frankie (wraps prepared with refined flour and stuffed with potatoes and vegetables), fried rice, hakka noodles,

Maggi noodles.
iBanana, apple, berries, citrus, papaya and melons.
§Carrot, green leafy vegetables, cauliflower/cabbage, salad.

||Popular Indian snacks such as samosa, vada pav and pav bhaji and burger and pizza.

{IBiscuit, cake, chocolates, carbonated beverages.

27-5 (sp 22:8)g, and 983 (sp 41-1)ml, respectively.
Significant improvements were reported in the mean daily
intake of green leafy vegetables (589 (sp 184)g,
P < 0-001), chocolates (18-6 (sp 8-2) g, P0-006) and carbon-
ated beverages (84-4 (sp 23-1), P<0-001) in EG but not in
CG during post-intervention assessments. In EG, the daily
consumption of Indian fried snacks, namely samosa and
vada pav was 10-2 and 13-1 % lower after 12 weeks of edu-
cational intervention as compared with CG. However,
these improvements were not statistically significant.

Participant ratings of instruction and teacher
feedback

A total of 276 participants in EG (145 from aided and 131 from
private school) and seven teachers (four from aided and three
from private school) completed the post-intervention feed-
back questionnaire. The majority reported ‘strongly agreeing’
to the statements such as ‘T enjoyed learning about healthy
eating habits and activity levels’ (81 %), ‘activities were fun
and assignments were interesting’ (73 %), ‘teacher explained

Jun and

key concepts in detail’ (76 %) and ‘teacher was friendly and
responded to all questions enthusiastically” (82 %). While
62 % of participants from the aided school agreed that ‘T am
confident that I will be able to follow most of the healthy hab-
its learned’; 77% of participants from the private school
agreed that ‘T am satistied with the lessons and happy to be
part of this program’. Teachers mentioned materials were
informative, the catchy phrases and jingles made learning
speaking to parents was much needed.
Suggestions included add dance or yoga sessions to the pro-
gram, repeat sessions in the next academic year, conduct the
same program for primary children and translate materials
into other languages.

Discussion

The current study evaluated the impact of a behaviourally
focused NE programme, referred to as HEAPS, on healthy
eating habits and physical activity-related KAP among
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adolescents, aged 10-12 years. Significant improvements in
the mean KAP scores were observed in EG but not in CG.
These findings are in agreement with the results obtained
from similar studies that reported significant improvements
in NE intervention schools as compared with control
schools®33437.69 Changes in attitudinal attributes beyond
improvements in cognitive variables are documented to
be important determinants of bringing changes in behav-
iours and practices®#% The results of the current
study indicated that the intervention was effective in
improving knowledge regarding food groups, nutrients,
non-communicable diseases and physical activity recom-
mendations and changing the perceptions towards
susceptibility and severity of the adverse consequences,
perceived benefits, barriers and self-efficacy to adopt
healthy eating habits and activity patterns.

The positive impact of the intervention on knowledge
and attitudes can be explained by the active and interactive
teaching approach that was employed in combination with
an experiential learning method, facilitated through practi-
cal assignments and hands-on activities“’?’. Each EG partici-
pant was provided with an activity book; this might have
influenced the comprehension of key messages and led
to enhanced motivations to learn. These results corroborate
the findings of previous theory-based NE intervention stud-
ies that reported improvements in perceived benefits and
self-efficacy of adolescents3%:47:50:5%),

The intervention led to improvements in eating habits
such as frequency of breakfast and vegetable consumption,
bringing lunch boxes to school, and mean scores of family
dietary habits. The daily intake of green leafy vegetables
increased and the consumption of chocolates and carbon-
ated beverages reduced in EG. Item scores related to
moderate-to-vigorous physical activities also showed
improvements as compared with the CG. However, the
within-group analysis showed that the post-intervention
changes in certain dietary practices such as consumption
of fruits and foods that are high in fat and salt content
and practice items related to sedentary behaviours were
not statistically significant. A systematic review of NE inter-
ventions indicated that changing dietary practices will
require longer duration interventions (>1 year) and modi-
fications in foodservice policies to support a better provi-
sion of healthy foods in schools“?. This can explain the
unchanged variables in our study — a comparatively brief
period of intervention and follow-up (<6 months) and lim-
ited modifications employed in the school and home food
environments of adolescents. Similar results of improve-
ments in knowledge and attitude scores but minimal
changes in dietary practices related to fruit and vegetable
consumption have been reported in previous studies®!>%.
A systematic review observed that adolescents who had
better knowledge had a better attitude, but improved atti-
tude did notalways lend to better practices related to physi-
cal activity™. Likewise, another large-scale obesity

P Moitra et al.

prevention intervention, eat well be active, reported limited
improvements in indicators of attitudes and practices,
although significant improvements were observed in
teachers’ skills and knowledge and learners’ learning
environments'©®.

Clearly, greater efforts are needed to motivate adoles-
cents to adopt healthy eating behaviours and activity pat-
terns in daily life. A systematic review of interventions
aimed at improving physical activity levels and preventing
excessive sedentary behaviours in school settings con-
cluded that multi-level interventions that are behaviourally
focused and introduce lifestyle education into regular
school activities may bring significant improvements in
the activity levels of adolescents'!”. These findings of pre-
vious studies and the results of our study indicate that
bringing a change in diet and activity practices is difficult
but possible through targeted behaviour change communi-
cation strategies and tailoring messages to the needs of the
learning group.

Several studies have established that relevant NE
should be provided early in life to influence present
dietary choices and activity levels, to promote lifelong
healthy behaviours and to reduce the burden of chronic
diseases in adulthood®'3%59 In our study, the partici-
pants were 10-12 years old, a vulnerable but critical stage
of early adolescence when autonomy in terms of food
preferences and activity choices is progressively gained
and the influences of peers and media start to become
pronounced®”. While chronic diseases may take years
to develop, the typical habits and behaviours that increase
the risk of these diseases are initiated and established dur-
ing adolescence®® . Therefore, NE interventions that build
on key messages around nutrition, regular physical activ-
ity and reduced sedentary activity and foster positive atti-
tudes and self-efficacy become increasingly important
during early adolescence.

Given the amount of time spent in schools by adoles-
cents, implementing NE in schools presents an expedient
and tactical way of positively influencing knowledge and
attitudes and promoting healthy behaviours. The current
nutrition and health education curriculum in secondary
schools in India is minimal®"%”. An outline of nutrition
and healthy lifestyle-related learning objectives and struc-
tured guidance on how these topics should be taught and
presented to the students, as part of the existing curriculum,
is required to encourage positive attitudes and to improve
the present and future health outcomes of adolescents
in India.

It is evident from various school-based intervention
studies that an adolescent’s physical and social environ-
ment can actas important facilitators for supporting sustain-
able and significant behaviour changes”’7?. Therefore, a
concerted effort of policymakers to bring necessary
changes in the school food environments and introduce
curriculum-based and teacher delivered nutrition lessons
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at schools is warranted. Parents impart key influences on
eating behaviours and activity choices of adolescents, so
a greater involvement of parents will work as a catalyst
to multiply the impact of interventions aimed at building
skills and behaviours conducive to health promotion.
Fostering better home food environments and involving
peer leaders as change agents can further improve the out-
comes of a NE programme®?7?. Besides education tools
and aids, the positive personal attributes of instructors
may facilitate a caring relationship with participants and
contribute to an improved programme impact.

To our knowledge, this NE programme is the first to inves-
tigate changes in nutrition and activity behaviours among ado-
lescents in a school setting in Mumbai, India. NE interventions
have been conducted in India®”¥; however, few have
included elaborate formative research to guide the intervention
protocol or employed behaviour change theories to implement
and evaluate the impact of education interventions. There are
several strengths to the current study. We conducted a needs
assessment to identify knowledge gaps and perceived barriers
and facilitators to adopting desirable dietary and activity prac-
tices in adolescents. This was followed by formulating behav-
iour change objectives, selection of the appropriate theoretical
framework to guide methods and subsequent development of
the intervention protocol. The underlying theoretical frame-
work of the HBM was employed to plan and implement the
intervention programme, evidence-based behaviour change
communication strategies, and innovative teaching aids and
activities were included and a validated KAP survey was used
to measure the changes from baseline to 12 weeks in the EG
and CG. Also, the selection of the participants was done from
private and aided schools to ensure that low and middle to high
SES were represented in both EG and CG and the cluster rand-
omised controlled study design contributed to the robustness
of the study. Furthermore, participant experiences were
explored to evaluate the perceived benefits of the intervention
and a 2-month follow-up in a subsample of adolescents helped
establish the sustainability of the impact of the intervention.

There are a few limitations too. The effectiveness of the
education intervention described in the current study is
based on self-reported responses to items measuring
KAP. Although several measures of validity and reliability
were evaluated to test the psychometric properties of the
survey instrument, the continued interaction of the EG
participants with the researchers may have inclined them
to report what they learned and perceived to be favour-
able responses. However, it must be noted that social
desirability bias is reported to be more common in inter-
views than survey modes of data collection. The finding
that the positive impact of the intervention remained dur-
ing the 2-month follow-up survey may also mitigate this
limitation. Future research may adapt the study designs
to include objective assessments of variables such as
physical activity and sedentary behaviours and evaluate
the influence of school and home food environments in
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modifying practices and behaviours of adolescents. The
role of peer-led and teacher delivered NE sessions can
also be explored in further studies.

In conclusion, the desirable changes in KAP related to eat-
ing habits and activity levels reflect the effectiveness of a
theory-driven intervention in providing instructions that first
improves knowledge and builds skills through interactive
teaching methods and collaborative activities and then goes
on to influence attitudes and practices. Since schools play a
significant role in shaping the attitudes and practices of ado-
lescents, relevant modifications in the school food environ-
ment such as improved availability of healthy foods and
reduced accessibility to nutrient-poor and energy-dense
snacks at school canteens are needed. The involvement of
teachers and peer leaders in schools and the active support
and participation of parents are also needed to initiate behav-
iour change towards healthy dietary habits, reduced seden-
tary behaviours and improved physical activity levels in
adolescents in India.

The current study showed that adding 50 min per week
of NE into the academic timetables can have positive effects
on the knowledge, attitudes and health behaviours of
adolescents. Integrating NE into a normal school day
for adolescents in secondary education, adopting evi-
dence-based lessons that entail discussions, critical think-
ing and activities and a fairly flexible curriculum that
allows a customised information delivery method can
improve knowledge, foster right attitudes and facilitate bet-
ter eating and activity-related practices in Indian adoles-
cents. An investment made to build positive attitudes
towards health during adolescence may prove to be an
investment that will reap rich dividends throughout the
lifetime.
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Abstract

Background: Development of culturally appropriate and psychometrically sound instruments that measure knowledge
and health behaviors of children will help to inform appropriate interventions. Aim: To develop and test the validity and
reliability of a questionnaire measuring knowledge, attitudes, and practices to healthy eating and activity patterns in school
children in India. Methods: Review of literature, focus-group discussions, and theoretical constructs of the Health Belief
Model guided the development of an item pool. Face and content validity were assessed by children and a panel of experts
and the item content validity, item difficulty, and discrimination indices were calculated. Construct validity was determined
using the principal axis method of exploratory factor analysis among a cross-sectional sample of children (nv,252). Internal
consistency (Cronbach a values >0.7) and test-retest reliability (intraclass correlation coefficient values >0.75) were
estimated. Results: ltem content validity index for clarity and relevance were satisfactory (>0.80) and internal consistency
for knowledge (Kuder-Richardson 20 ¥4 0.832), attitude (Cronbach’s a %4 0.912), and practice items (Cronbach’s a%s
0.769) were good. Four factors (children’s eating habits, family dietary practices, and consumption of healthy and
unhealthy foods) and two factors (moderate to vigorous activities and sedentary activities) explained 67.7% and 48.2% of
the total variance in practice items. Intraclass correlation coefficient estimates ranged from good to excellent (0.72-0.99).
Conclusions: The results of the validity and reliability of the 84-item knowledge, attitudes, and practices to healthy eating
and activity patterns in schoolchildren questionnaire were promising. The detailed description of the methodology
employed may prove useful to researchers conducting similar studies in children.
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Knowledge attitude practice, KAP survey, healthy eating, activity, patterns, development and validation, school children,
eating habits, India, validity and reliability, health belief model

economic backgrounds but also in lower-income
groups where being underweight remains a major
problem (Ranjani et al., 2016; Kumar and Kelly,

Unhealthy dietary habits of children (Beena et al., 2013; 2017; Meharda et al., 2017). Adiposity during
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Worsley, 2018), inadequate levels of physical activity

(Qidwai et al., 2010; Esht et al., 2018), and excessive

sedentary behaviors (Biddle et al., 2010; Gupta et al., 2012;

Esht et al., 2018) pose public health challenges in India as

elsewhere (Shridhar et al., 2016; Karki, Shrestha, and Sub-

edi, 2019). Recent studies indicate an increase in obesity

rates not just among children belonging to higher socio-
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glucose tolerance (Misra et al., 2011; Musaiger and Al-
Hazzaa, 2012; Ranjani et al., 2016; Kumar and Kelly,
2017), and cardiovascular risk clustering (Boutayeb, 2006;
Kao and Sabin, 2016; Branca et al., 2019), thus triggering
adverse health consequences tracking into adulthood.

To address these challenges, effective interventions are
needed (Sivagurunathan et al., 2015; Vaz et al., 2016) and to
design these interventions, the determinants of diet and
activity-related behaviors among children, such as the
knowledge and attitudes to healthy eating and activity levels
and motivations or readiness to change unhealthy practices,
must be better understood (Murang, Tuah, and Naing, 2017).
Assessment of these attributes will require the development
of age and culturally appropriate instruments with sound
psychometric properties; such instruments will also provide
suitable formats to monitor the impact of relevant inter-
ventions (Trakman et al., 2017). Studies exploring the
knowledge, attitudes, and practices (KAP) of children to
healthy eating and physical activity patterns are limited in
India, and fewer studies have evaluated the psychometric
properties of the instruments used to measure knowledge or
health-related behaviors among children.

Health behavior theories are useful to examine the fac-
tors influencing health behaviors in any population (Glanz
and Bishop, 2010; Teixeira and Marques, 2017). The
Health Belief Model (HBM) is one of the most widely
recognized theoretical frameworks used to assess health
and nutrition-related behaviors (Kim, Ahn, and No, 2012;
Naghashpour et al., 2014; Tavassoli et al., 2017). The key
constructs of HBM include perceived susceptibility and
perceived severity (people’s belief that they are susceptible
to the negative consequences of their unhealthy behaviors),
perceived benefits and barriers (the perception that benefits
associated with desired behaviors outweigh the barriers
involved), cues to action and self-efficacy (the belief that
they are capable of adopting the change to achieve desired
results). Understanding these specific perceptions can help
to predict attitudes and motivations of behavior change and
develop key messages aimed at encouraging healthy eating
habits and adequate activity-related practices in children.

The purpose of this paper is to describe the develop-
ment and evaluation of the psychometric properties of a
questionnaire that measures knowledge regarding healthy
eating and activity levels, attitudes and perceptions
related to nutrition and activity patterns (perceived sus-
ceptibility, benefits, barriers, readiness to change, and
self-efficacy) and practices associated with eating habits
such as consumption of breakfast, fruits, vegetables, and
energy-dense snacks, and specific physical activity and
sedentary behaviors among 10-12 years old children in
Mumbai, India.

The development and validation of the questionnaire
assessing the KAP to healthy eating and activity patterns in
school children (HEAPS) were conducted in two phases.

First, we developed a test plan and generated an item pool,
and then conducted a cross-sectional study to test the
validity and reliability of the developed instrument. The
steps involved are provided in Figure 1.

Study sites and participants

The study was carried out at four purposively selected
coeducational aided and private schools in Mumbai, India.
Aided schools are financially supported by the state gov-
ernment and are typically attended by children of low and
low-middle socioeconomic status (SES) and the private
schools are run by private managements, usually catering to
children belonging to upper-middle and upper SES fami-
lies. These schools cater to children aged 6-15 years,
studying in grades 1-10. In this study, children were
selected from both aided and private schools (used as a
proxy for SES) to ensure proportional representation across
socioeconomic backgrounds. We randomly selected eight
classes (a class each from grades six and seven of the four
selected schools), each comprising approximately 35-45
students, as the participating classes. All children attending
these classes (nv323) were verbally explained the study
protocol, and the information sheets and consent forms
were sent home for parental consent. A total of 295 chil-
dren, aged 10-12 years, provided written parental consent
and were selected as the study sample. Of these, 28 children
participated in the face validity exercise, 15 were not
present on the survey day, 252 completed the KAP-HEAPS
questionnaire for testing validity and internal consistency
reliability, and a subsample (n,132) participated in the
test-retest reliability exercise. Ethics approval was obtained
and written and informed assent was received from chil-
dren before data collection.

Phase 1. Development of the
KAP-HEAPS questionnaire

Item Development: The item pool was generated after a
detailed review of relevant literature and existing instru-
ments. Computerized searches of scholarly databases,
Google Scholar and PubMed, were conducted using the
keywords, “eating habits” and “activity patterns” in com-
bination with search terms, “knowledge in children,”
“attitudes,” “perceptions to health,” “barriers and facil-
itators,” “children in India,” “Health Belief Model,” and
“sedentary activity in children.” The results were carefully
evaluated by the authors and subjected to eligibility cri-
teria—relevance to the study objectives, year of publication
(<5 years), access to the full article, the inclusion of chil-
dren or middle-school students as the sample, and discus-
sion on the methodological description of validity and
reliability of the instruments. After evaluation, six studies
(Strauss and Smith, 2009; Glanz and Bishop, 2010; Hiew
et al., 2015; Kigaru et al., 2015; Amiri et al., 2017; Oli
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STEPS INVOLVED IN DEVELOPMENT AND VALIDATION OF KAP-HEAPS# INSTRUMENT
X
ITEM POOL ITEM ANALYSIS VALIDITY RELIABILITY
Final Draft (n=84)
. Expert Face
Literature A S Knowledge- 22
a—— _} Opinions _) Voﬂdny _) Attitude- 20
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Figure 1. Steps involved in development and validation of knowledge, attitudes, and practice (KAP) to healthy eating and activity

patterns in schoolchildren (HEAPS) questionnaire.

development. Any disagreements between authors were
resolved via consensus.

To explore attitudes and diet and activity-related prac-
tices of children, 14 focus group discussions were con-
ducted with children (r442), parents (nv22), and teachers
(nv®). Participants were selected from six aided and pri-
vate coeducational schools in Mumbai. Thematic analysis
was performed and the recurrent themes and quotes were
reviewed to develop statements measuring attitudes and
practices related to healthy eating and activity levels in
children. The detailed results of these discussions are
described elsewhere (Moitra and Madan, 2020).

Based on the initial analysis, the draft instrument was
developed, including participant demographic characteris-
tics such as sex, date of birth, type of school attended
(private school or aided school), class, and division of
studying and questions assessing the KAP related to heal-
thy eating and activity levels.

Initial draft of the instrument: In the first draft, the
knowledge items included 48 multiple-choice questions
assessing children’s knowledge of food groups, balanced
diet and food pyramids, macronutrients and specific

micronutrients, healthy and unhealthy eating habits, risk
factors of non-communicable diseases such as obesity,
diabetes, and heart diseases, and the recommended daily
activity levels. Each correct response was given one point
and incorrect responses, “do not know,” and “not sure”
received zero points. The attitude statements were devel-
oped based on the focus group results and HBM constructs
of perceived susceptibility, severity, benefits, barriers,
readiness to change, and self-efficacy. All items were rated
on a four-point Likert scale from “strongly agree” to
“strongly disagree,” with numeric scores zero to three. For
negatively phrased statements (such as perceived barrier
items), the scores were re-coded as three, two, one, and
zero with the response “strongly disagree” receiving a
score of three.

Practice items evaluated children’s eating habits and
food consumption patterns and their physical activity
levels and sedentary behaviors. Dietary practice questions
included children’s weekly frequency of consuming
breakfast, skipping meals, and bringing healthy snacks to
school, family dietary habits such as frequency of eating
out in restaurants, ordering takeaways, having family
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meals together, and watching television while eating food
at home, and a 35-item food frequency questionnaire that
measured children’s weekly consumption of fruit, vege-
tables, and energy-dense snacks. Activity-related prac-
tices were assessed by asking “In the last 7 days, how
many days did you perform the following activities?” The
listed moderate to vigorous physical activities (MVPA)
were sports such as football and basketball, cycling,
dancing, jogging or running, swimming, martial arts, and
skipping or jumping rope, and sedentary activities (SA)
included watching television, playing or studying on the
computer, chatting with friends on the phone, listening to
music or reading, playing board games with friends, and
sitting in class.

The list of food items and the MVPAand SA-related
practices included in the first draft was based on the
results of focus group discussions and previous studies in
Indian children (Mehta et al., 2014; Bailey et al., 2018; Esht
et al., 2018; Griffiths and Bentley, 2018; Rathi, Riddell,
and Worsley, 2018). Responses for all practice items were
assessed on a five-point Likert scale, scored zero to four
(from “never” to “more than once a day”). Reverse scoring
was done for the consumption of unhealthy snacks and
performing SA to ensure that the higher scores indicated
healthier practices.

At the end of this phase, the 128-item KAP instrument
included 48 knowledge, 25 attitude, 35 dietary practice, 12
MVPA, and eight SA-related questions. The next step was
to evaluate the psychometric properties of the instrument.

Phase Il Validity and
reliability of the questionnaire

Face validity: A sample of 28 children (aided schools #,12
and private schools rn%16) evaluated the face validity.
Children were encouraged to ask for clarification, to pro-
vide remarks, and identify questions or instructions they
found difficult to understand. The remarks obtained were
evaluated and appropriate modifications related to lan-
guage, the order of questions, and wording of items were
made. Response latency to identify questions requiring
further explanations and the approximate time needed to
complete the questionnaire were noted.

Content validity: Content validity was tested by a team
of professionals (two dietitians, an educationist, and a
researcher who had previous experience of conducting a
validation study) and experiential experts (two parents with
children aged 10 and 11 years, a teacher supervisor of grade
six in a private school, and a science teacher of grade seven
in an aided school). These experts (r#.8) reviewed the
questionnaire individually, and rated each item for rele-
vancy and clarity on a four-point ordinal scale (0, not rel-
evant/unclear; 1, item needs revision; 2, relevant/clear with
minor revisions; and 3, very relevant/very clear). The item-
wise content validity index (I-CVI) was calculated by
dividing the number of experts (who gave a score of two or
three to each item for relevancy and clarity) by the total

number of experts (Zamanzadeh et al., 2015). Based on
the
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further establish content validity, we assessed item diffi-
culty by reviewing the proportion of children (n 252) who
responded correctly to the knowledge items and calculating
the item discrimination index to determine whether a spe-
cific item was an indicator of good knowledge. Items that
were correctly answered by more than 80% or less than
20% of participants were reviewed, and decisions related to
the retention of these items were taken. (Trakman et al.,
2017)

Construct validity: The underlying constructs of attitude
and practice items were determined using the principal-axis
method of exploratory factor analysis. Varimax rotation
with Kaiser normalizations presented each factor in a more
meaningful manner and factor loadings were estimated.
The number of factors to remain was determined by con-
sidering the eigenvalues >1 and factor loadings >0.4 (Hiew
et al., 2015). Bartlett’s test of sphericity and the Kaiser-
Meyer-Olkin (KMO) measure established sample ade-
quacy for performing factor analysis (Strauss and Smith,
2009; Lachat et al., 2012; Ratti et al., 2017).

Reliability: Internal consistency of the items in attitude
and practice scale (interval scale) was evaluated using the
Cronbach a value >0.7 (Hiew et al., 2015; Amiri et al.,
2017) and for the dichotomous items in the knowledge
scale (scored as zero or one) using Kuder-Richardson 20
(KR-20) >0.7 (Salkind, 2012). As suggested in previous
studies, we used the intraclass correlation coefficient (ICC)
to determine the correlation and degree of agreement
between the variables measured in the test and retest of the
survey instrument (Cullen, Watson, and Zakeri, 2008; Koo
and Li, 2016).

Statistical analyses

Data were analyzed using SPSS version 22 (SPSS, Chi-
cago, USA); frequency and percentages for categorical
variables and mean and standard deviation values for
continuous variables were calculated. Variables were
compared according to sex and the type of school attended
by the participants using chi-square and t-tests; the level of
significance was set at p<0.05. As suggested in similar
studies, we used I-CVIs of 0.7 or higher to determine the
content validity, an item difficulty index range 0.2-0.8 for
retention of items based on item difficulty, and point-
biserial correlation coefficient values of 0.2-0.3 to dis-
criminate items in the knowledge scale (Zamanzadeh et al.,
2015; Trakman et al., 2017; Kovacic, 2018). Exploratory
factor analysis using the principal axis factoring method
and varimax rotation determined the construct validity.
Internal consistency of the knowledge scale was eval-
uated using KR-20 >0.7 (Amiri et al., 2017) and for attitude

and practice items, we used Cronbach’s a values >0.7
(Glanz and Steffen, 2008). Test-retest reliability was ana-
lyzed using a single-measurement, absolute-agreement,
two-way mixed-effects model and interpreted based on
95% confidence interval (Cl) estimates of ICC values

Ya
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Table 1. Demographic characteristics of participants in the
knowledge, attitudes, and practices (KAP) to healthy eating and
activity patterns in schoolchildren (HEAPS) study (n%252).

Characteristics Number Percentage
Sex

Boys 121 48.0
Girls 131 52.0
Type of school

Aided 122 48.4
Private 130 51.6
Sixth grade 128 50.8
Seventh grade 124 49.2
Religion

Hindu 179 71.1
Muslim 46 18.3
Christian 10 3.9
Parsi 12 4.8
Other 5 1.9
Father’s occupation

Service 89 35.3
Business 68 26.9
Professional (doctor/lawyer/CA) 32 12.7
Menial jobs (driver/plumber/painter) 43 17.1
Self employed 9 3.6
No response/does not know 11 44
Mother’s working status

Does not work 140 55.5
Part time 38 15.1
Full time 74 29.4

CA, chartered accountant.

>0.75 as good and with > 0.9 as excellent reliability
(Cullen, Watson, and Zakeri, 2008; Koo and Li, 2016).

Overall, 252 children completed the survey to determine
the construct validity, internal consistency, and test-retest
reliability. The mean age of participants was 11.5 (1.2)
years, 48% were boys, 52% were studying in private
schools, 56% reported that their mothers were not working
outside the home, and more than three quarters ascribed to
the Hindu religion. The demographic characteristics of the
participants are provided in Table 1.

The overall I-CV1 scores for clarity and relevance in the
instrument were 0.910 and 0.828, respectively, whereas it
ranged from 0.812 to 1.00 for knowledge items, from 0.866
to 0.987 for items in the attitude scale, and from 0.782 to
0.856 for practice items. Out of 48 knowledge items in the
first draft, 18 questions were removed based on I-CV1 <0.7,
four questions were reworded post face validity to improve
clarity and comprehension, and an additional eight items
were excluded based on item difficulty index <0.2 or >0.8.
Similar revisions were made for attitude and practice items.
At the end of the content and face validity exercise, the 88-
item KAP-HEAPS instrument comprised 22 knowledge, 22

attitude, and 44 practice questions (32 dietary practice and
12 MVPA and SA practice). The average time to complete
the survey was 25-40 minutes.

To conduct exploratory factor analysis, we tested the
assumptions using Bartlett’s test of sphericity and KMO
measures of sampling adequacy; Bartlett’s test of
sphericity was observed to be significant at <0.0001, and
KMO was adequate for attitude items (KMO 0.890) and
practice items (KMO 0.730). Next, the principal axis-
factoring method was used to extract factors keeping the
minimum eigenvalue as 1; this method extracted four
dimensions in the attitude scale with the first, second,
and third dimensions explaining 15.3%, 11.3%, and
8.6% of the variance in the scores, respectively. All
items in this analysis had primary loadings over 0.5.
Dimension 1 of the attitude scale included five items
that measured “perceived susceptibility and severity” to
adverse health consequences of unhealthy eating habits
and activity levels. Dimension 2 was named “perceived
benefits” and included six items measuring the perceived
benefits of indulging in healthy eating practices and being
active, whereas dimension 3 and dimension 4 assessed
“perceived barriers” (six items) and “readiness to change
and self-efficacy” (three items), respectively.

From the factor analysis and scree plot, four factors
(individual eating habits, family eating habits, and con-
sumption of healthy and unhealthy foods) explained 67.7%
variance in dietary practice and two factors explained
48.2% of the total variance in the activity practice items. In
the final analysis model, 22 knowledge, 20 attitude, 30
dietary practice, and 12 activity (six MVPA and six SA)
practice items were retained (Table 2).

Supplementary Table 1 and 2 provide the results of the
exploratory factor analysis.

The total KR-20 for the knowledge subscale was 0.832

and Cronbach’s a values for the attitude and practice scales
were 0.892 and 0.810, respectively. As all items had

Cronbach a values >0.7, the instrument was considered to
have good internal consistency. The final 84-item KAP-
HEAPS survey was administered twice to a sub-sample
of children (nv,132), with the median duration between
tests as 19 days. Out of these children, 54.2% were from a
private school, 52.2% were girls, and 48.5% studied in
grade six. For knowledge items, ICC estimates ranged from
0.72 (unhealthy eating habits) to 0.99 (food groups and
nutrients, mean.87). ICC estimates were excellent for
majority of the attitude items (range 0.92-0.99), except for
perceived susceptibility (ICC, 0.78; 95% CI, 0.60-0.88);
the levels of reliability in practice items were good (fruit
consumption, ICC, 0.83; 95% CI, 0.78-0.87) to excellent
(SA, ICC, 0.95; 95% CI, 0.91-0.99), except in dietary
practice related to unhealthy food consumption (ICC, 0.68;
95% Cl, 0.62-0.73).

The number of items and examples of questions in each
subscale of the KAP-HEAPS questionnaire and the mean
and SD values for KAP scales, KR-20, and Cronbach a
values for internal consistency and ICC values with 95% Cl
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Table 2. Summary of dimensions, eigen values, percentage variance, and range of factor loadings extracted using principal
axis-factoring method for attitude and practice items in knowledge, attitude, and practice (KAP) to healthy eating and activity patterns
in school children (HEAPS) study.

Extraction sums of squared

Initial eigenvalues loadings
% of Cumulative % of Cumulative Range of factor

Factors/dimensions Total variance % Total variance % loadings
Attitude items

1 Perceived susceptibility and severity 3.042 15.290 15290 3.042 15.209 15.209 0.519-0.646
2 Perceived benefits 2249  11.287 26.577 2249  11.247 26.456 0.525-0.675
3 Perceived barriers 1.721 8.604 35.181 1.721 8.604 35.060 0.519-0.632
4 Readiness to change and self-efficacy 1.567 7.837 43.018 1.567 7.837 42.897 0.584-0.767
Dietary and activity practice items

1 Personal eating habits 6.130 21.322 23.322 8130 21.322 23.322 0.695-0.761
2 Family dietary habits 4643 18.525 41847  6.643 18.525 41.847 0.526-0.757
3 Consumption of healthy foods 3.011 14.486 56.334 4,011 14.486 56.334 0.552-0.675
4 Consumption of unhealthy foods 2.664 11.367 67.701 2.664 11.367 67.701 0.507-0.691
Activity 1. Moderate to vigorous physical 7.834  28.282 28.282 7.834  28.282 28.282 0.519-0.724

activity
Activity 2. Sedentary activity 4547 19.891 48.173 4547 19.891 48.173 0.489-0.706

Extraction Method: Principal Axis Factoring. Rotation Method: Varimax with Kaiser Normalization.

of ICC estimates for test-retest reliability are presented in halgits and physical inactivity in the sample. Only
Table 3. 61%,

KAP related to healthy eating
and activity levels

The mean knowledge, attitude, dietary practice, and physical
activity scores were 16.62 (2.2), 36.54 (6.2), 73.64 (28.7), and
28.86 (4.5), respectively. There were no significant differ-
ences in the mean knowledge, attitude, and dietary practice
scores between girls and boys, although the mean physical
activity scores were significantly higher among boys (33.30
vs 24.42 in girls; p.0.032). Participants from private schools
reported significantly higher mean knowledge (17.55 vs
14.06 in aided schools, p<0.001), attitude (40.07 vs 34.31 in
aided schools, p<0.001), and dietary practice scores (78.90 vs
71.33 in aided schools, p value <0.001).

Most children (>70%) reported “good” knowledge
(scores above 50%) about healthy and unhealthy eating
habits and the benefits of being active but “poor” knowl-
edge about the healthy eating plate (29%), portions and
serving sizes (33%), risk factors of non-communicable
diseases (38%), and examples of moderate to vigorous
activity (42%). Participants disagreed with the statements
“I am worried about becoming obese” (32%), I am wor-
ried about getting diabetes” (37%), and “I am worried
about getting heart disease” (42%). Less than one third
(28%) agreed that “I will get diseases if | don’t eat
healthily” and only 22% strongly agreed to the statement I
will feel tired if 1 am physically inactive.” These results
indicated low perceived susceptibility and perceived
severity of the adverse consequences of unhealthy eating
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snacks to school, and consuming fruits more than thrice a
week, respectively.

In this study, several measures of validity such as the face,
content, and construct validity and measures of reliability
such as internal consistency and test-retest reliability were
employed to develop the KAP-HEAPS questionnaire.
Although we could not find any similar studies that had
described the methods of validating KAP instruments
among school children in India, several studies conducted
outside India used similar methods to evaluate the psy-
chometric properties of questionnaires. A study conducted
to develop and determine the reliability of KAP towards
wholegrains among Malaysian primary school children
assessed construct validity using exploratory factor analy-
sis (Hiew et al., 2015), another study reported the use of

internal consistency a values and test-retest reliability
coefficient values to examine the reliability of the instru-
ment (Vereecken et al., 2009), and another assessed the
psychosocial constructs associated with calcium intake in
adolescent girls based on the key constructs of a health-
behavior theory (Glanz and Steffen, 2008). The attitude
items in our study were based on the constructs of the
HBM, a theoretical framework that is often used to
understand health-related behaviors (Ghaffari et al., 2012;
Rahmati-Najarkolaei et al., 2015; Tavassoli et al., 2017).
Similar to previous studies (Murang, Tuah, and Naing,
2017; Scherr et al., 2017; Mamba, Napoles, and Mwaka,
2019), we observed inadequate knowledge regarding
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Table 3. Description of the items, mean scores, internal consistency, and intraclass correlation coefficient values of items in knowledge, attitudes, and practices (KAP) to healthy eating
and activity patterns in school children (HEAPS) survey in Mumbai (n¥:252).

ICC
Scale/ subscale Items Questions Response scoring Mean (SD) KR-20 or a (95% ClI)
Knowledge 0.832
Food groups and nutrients Food group that should take most space on your plate. Each correct response ¥4 1 4.18(1.2) 0.961**
Recommended daily servings of fruit and vegetables for children. Incorrect response/ don’t know/ (0.92-0.99)
Food items at the top of the food pyramid. not sure % 0
Sources of simple carbohydrates in diet. Maximum possible scores ¥ 25
Sources of healthy fats in diet.
Foods high in fiber content.
Eating habits Components of healthy eating plan. 5.44 (2.3) 0.782*
Healthy breakfast choices. (0.70-0.82)
Identify nutritious afterschool snack.
Allowed daily consumption of sugar.
Identify unhealthy eating habits.?
Effect of consuming too many junk foods.
Healthy alternatives to SSBs.
NCDs Modifiable risk factors of NCDs.? 3.10 (1.8) 0.875**
Symptoms related to diabetes. (0.84-0.91)
Foods for healthy heart.
Ways to prevent NCDs.
Health problems associated with obesity.
Activity patterns Identify moderate to vigorous activities.? 3.82(2.1) 0.821**
Benefits of being active. (0.79-0.85)
How often should you indulge in MVPA?
How long should you watch TV or play on a computer every day?
Consequences of physical inactivity.
Attitude
Perceived susceptibility 1 will get diseases if | don’t eat healthily. For all items except perceived barriers 7.23(3.4) 0.892 0.752*
and severity I will feel tired if I am physically inactive. Strongly agree % 3 (0.687-0.826)
I am worried about getting diabétes. Agreel, 2
| am worried about getting heart diseases. Disagreev, 1
| am worried about overweight/obesity. Strongly disagree ¥, 0
Perceived benefits Healthy eating can reduce risk of diseases. For perceived barrier items Strongly  12.28 (6.2) 0.942**
Fruit can fight infections. agree %, 0 (0.91-0.96)
Eating vegetables can help you lose weight. Agree ¥: 1
Regular breakfast helps improve alertness. Disagree ¥ 2
Exercising is good for my muscles and bones. Strongly disagree % 3
Being physically active will increase my energy levels and improve Maximum possible scores % 60
my moods.
Perceived barriers It is difficult to eat two pieces of fruit a day. 8.69(2.8) 0.922**
| am not sure what and how much should | eat. (0.91-0.94)
| have trouble choosing healthy foods when eating out or with friends.
| find exercise boring.
| don’t get time to exercise.
Playing on the computer is more fun than playing outside with friends.
Readiness to change | try to eat breakfast every day. 7.38(4.7) 0.953 **
and self-efficacy I try to eat fruit every day. (0.92- 0.98)

| want to improve my eating habits.

(continued)
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Table 3. (continued)

ICC
Scale/ subscale Items Questions Response scoring Mean (SD) KR-20or a (95% CI)
Dietary practice
Personal eating habits 3 How often do you have breakfast? For healthy eating habits and 8.54 (3.6) 0.768 0.923**
How often do you carry tiffin to school? consumption of healthy foods (0.89-0.95)
How often do you skip a meal? Never % 0
Family dietary habits 3 How often did your family eat a meal together, eat a meal in front of TV, eat 1-2times % 1 9.10 (4.1) 0.956**
out at restaurants/ order takeaways? 3-4 times ¥4 2 (0.92-0.98)
Consumption of fruits and 12 How often did you consume bananas, citrus fruits, apples, grapes, other Every day ¥, 3
vegetables (healthy foods) fruits, 100% fruit juice? >once/day ¥, 4 19.42 (12.0) Fruits 0.838*
How often did you consume potatoes, carrots, tomatoes, cauliflower, For unhealthy eating habits and (0.78-0.87)
cabbage, green leafy vegetables, salad, other vegetables? consumption of unhealthy foods Vegetables
Never ¥ 4 0.88*(0.86-0.91)
Consumption of foods high 12 How often did you consume biscuits, chocolates, cakes/pastries, Cola-Cola/ 1-2times ¥4 3 36.45 (14.6) 0.682*
in fat, sugar and salt Pepsi? 3-4 times %4 2 (0.62-0.73)
(unhealthy foods) How often did you consume vada pav, samosa, burger/pizza, pav bhaji? 6-7 times ¥4 1
How often did you consume wafers, Frankie, fried rice/noodles, Maggi >once /day ¥ 0
noodles? Maximum possible scores % 120
Activity
MVPA 6  Inthe last 7 days, how often did you play football/basketball, martial arts, Never %0 15.5(8.3) 0.881 0.968**
cycling/dancing, cricket/badminton, running/jogging, jumping rope? 1-2times % 1 (0.94-0.99)
3-4times ¥4 2
6-7times ¥4 3
>once aday %4
Maximum possible scores % 24
Sedentary activity 6 Inthelast7 days, how often did you watch TV, play/study on computers, ~ Never % 4 12.8 (4.5) 0.920 0.954**
chat with friends/social media, read/listen to music, sit in lessons? 1-2times % 3 (0.91-0.99)

34 times ¥, 2
6-7 times ¥4 1
>once/day ¥: 0
Maximum possible score ¥ 24

a, Cronbach alpha; 95% Cl, 95% confidence interval; ICC, intraclass correlation coefficient; KR-20, Kuder-Richardson 20; MVPA, moderate to vigorous physical activity; NCD, non-communicable diseases; SSB, sugar-

sweetened beverages.
*Correlation is significant at p<0.05 level; ** p<0.001(one tailed).
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recommended daily servings of fruit and vegetables,
guidelines related to the required duration of physical
activity and daily limits of SAs. Poor perceived suscept-
ibility and severity of adverse health consequences of non-
communicable diseases were also observed. These findings
suggest that efforts are necessary to improve the nutritional
knowledge of children, but an acknowledgment of
the interplay between perceptions and attitudinal variables,
such as perceived susceptibility to diseases and perceived
benefits and barriers to adopting healthy lifestyle habits, and
practices related to diet and activity patterns of children is
also needed.

There are several strengths to this study—first, a valid
and reliable instrument was developed to measure KAP
related to healthy eating and activity levels in Indian chil-
dren. Second, this study was conducted in Mumbai city, an
economic hub that is undergoing rapid urbanization (Yedla,
2003) and associated changes in lifestyle practices and food
accessibility and consumption patterns (Cuevas Garc’ia-
Dorado et al., 2019). Considering that children are often at
the forefront of these sociocultural changes (Jayawardena
et al., 2016; Bailey et al., 2018) and are more likely to be
tempted to adopt unhealthy food choices and lifestyle
practices (Popkin, Adair, and Ng, 2012; Griffiths and
Bentley, 2018), the brief 84-item KAP instrument devel-
oped in this study can be used as a pre-intervention
assessment tool to examine possible mediating attributes
of knowledge and attitudes to healthy-eating habits and
activity patterns in urban children. This instrument can also
be used to evaluate before and after comparisons of inter-
vention programs, designed to improve awareness and
foster positive attitudes among school children in India.
Third, the selection of participants from aided and private
schools (using the type of school attended as a proxy for
socioeconomic status) ensured representation across
socioeconomic backgrounds. Finally, the participants in
this study were in the stage of early adolescence (10-12
years), an impressionable age when autonomy in decisions
over lifestyle habits, including diet and activity patterns, is
being formed and an understanding of their knowledge and
attitude to healthy eating and activity levels may prove to
be a future investment.

However, it must be noted that our study has the lim-
itations of generalizability due to the use of a purposive-
sampling method and selection of an urban setting to
evaluate the psychometric properties of the instrument.
Further studies with larger samples and diverse settings are
needed for validation of this instrument and to understand
how children learn and use health-related knowledge and
translate them into better lifestyle practices.

The results of this study are promising. The measures of
validity determined the extent to which the KAP-HEAPS
instrument measured what it intended to, and the reliability
testing established the temporal ability. The detailed

description of the methodology employed to develop and
evaluate the psychometric properties of the questionnaire
may prove useful to researchers who are developing
nutritional knowledge and health behavior-related instru-
ments or conducting similar measurement studies in chil-
dren. Considering that studies evaluating the reliability and
validity of instruments measuring KAP to healthy eating
and activity levels among children in India are limited,
conducting descriptive methodological studies in the future
is warranted. Measuring these attributes is crucial to pro-
vide further direction to address nutrition and physical
inactivity-related health issues among children.
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1
A large percentage of the Indian Qopulation has diabetes or is at risk of pre-diabetes.
Almond consumption has shown benefits on cardiometabolic risk factors in adults.
This study explored the effect ofi:almond consumption on determinants of metabolic
dysfunction—blood glucose, Iipigs, insulin and selected inflammatory markers in
adolescents and young adults aged 16—25 years from Mumbai city. This randomized
controlled trial was conducted for agoeriod of 90 days on individuals with impaired levels of
fasting glucose levels between 10@—125 mg/dL (5.6—6.9 mmol/L) and 2-h post-glucose
value 140-199 mg/dL (7.8-11.0 r’r/?moI/L) and/or fasting insulin (=15 mlU/ml)/stimulated
insulin (=80 mIU/ml). Of 1,313 individuals screened, 421 met the inclusion criteria, of
which 275 consented to participat@n and 219 completed the trial. The trial was registered
with Clinical Trials Registry India (CTRI) CTRI/2018/02/011927. The almonds group (n
= 107) consumed 56 g almonds dO%\ily, the control group (n = 112) was provided an iso-
caloric cereal-pulse based snack. At baseline and endline, blood glucose, insulin,
HbAic, LDL-c, HDL-c, total and }ox-cholesterol, triglycerides, hs-CRP, IL-6, TNF-q,
adiponectin, leptin were measur@d and HOMA-IR and FG:FI ratios were calculated.
Dietary intakes were assessed. Thg anthropometric measurements, biochemical markers
as well as macronutrient intakeszdid not differ significantly between the two groups
at baseline. Almond consumptionzsignificantly decreased HbAuac, total cholesterol and
LDL-c. Stimulated insulin decreased post-intervention in both groups, but the decrease

®

Check for
updates

was greater in the almonds group. Fasting glucose was reduced post intervention
in the controls with no change in the almonds group. FG:FI ratio decreased in the
almonds group. TNF-a and IL-6 decreased in the almonds group, while it increased
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Madan et al. Almonds and Pre-diabetes in Young Adults

in the control group. Our results showed that almonds reduced HbAlc, LDL-c and total
cholesterol levels in just 12 weeks of consumption in these adolescents and young
adults who were at risk for developing diabetes. Almonds can be considered as part
of food-based strategies for preventing pre-diabetes.

Clinical Trial Registration: ClinicalTrials.gov, identifier: CTR1/2018/02/011927.
Keywords: almonds, prediabetes, IL-6, LDL-C, HbAlc, hyperinsulinemia

whole food that can be included by persons prone to poor
’ D U CT I O N metabolic health (14, 15). They represent one of the healthiest

snacking options as a food-based strategy to achieve better
metabolic health in terms of

The International Diabetes Federation (1) estimates that the

number of people with diabetes is likely to be 153 million

inthe next two decades (1). According to a large study done

on 57,117 individuals above 20 years of age in 14 states of

India, the prevalence of diabetes in India was 7.3% whereas

that of prediabetes was 10.3% (2). India presently ranks,

fourth in the world for the number of adults (20-79 years of

age) with impaired glucose tolerance and by 2,045 it is

predicted that it will rank third in the world (1). In a large

study comprising 1,519 boys and girlsin the age group of 6

19 years in an urban center in South India, the prevalence of

glucose intolerance was found to be 3.7% with an increase

from 4.2 to 12.7% in girls who were found to have

abdominal obesity (3). The fact that India has a young

population and children in the age group of 6-19 years

comprising nearly 30% of the 1.3 billion Indians, the number

of children with glucose intolerance is expected to be very

large. Indians have the highest per annum progression from

pre-diabetes to type 2 diabetes which is around 14-18% (4—

8).

Indians in comparison to their Caucasian counterparts
have higher body fat as well as visceral fat percentages at
similar BMIs which is characterized by the “thin-fat” Indian
diabetes phenotype. This particular phenotype may lead to
an early onset of diabetes mellitus and metabolic syndrome
in Indians incomparison to their Caucasian counterparts (9).
Lack of physical activity and unhealthy dietary choices are
the major drivers for pre-diabetes. Lifestyle intervention
which includes nutritional interventions and physical activity
targeted at adolescents as well as young adults is important to
help halt the progression from pre-diabetes to type 2
diabetes.

The nutrition transition in India and the replacement of
whole grains and traditional wholesome diets with refined
carbohydrate, sugar, energy dense, and nutrient poor
foods has contributed considerably to this problem (10-12).
In a study conducted among 1,026 adolescents, it was found
that 70% of the participants reported the consumption of 3
or more servings of energy-dense snacks and 47% reported
the consumption of 3 or more servings of energy-dense
drinks ina single day (13). There are no studies that have
looked at targeted nutritional interventions for adolescents or
young adults in India, where snacking is a very common
phenomenon and therefore there is a need to explore the
same to help them have healthy snacking choices. Tree nuts
with their unique composition offer a natural choice as a
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insulin sensitivity, reduced inflammation, and lipid profile
(16). Almonds alone or in combination with carbohydrate
rich foods have been found to significantly reduce
postprandial glucose, insulin response, fasting glucose, and
glycosylated hemoglobin in adults (16-20). Most of the
studies looking at the effect of almonds on glucose
metabolism have been done in the western population, few
studies have been conducted in Asian Indians and none have
been conducted on adolescents and young Indianadults who
have a proclivity for insulin resistance and Type 2 diabetes.
In this context, the present randomized controlled trial was
undertaken to examine the effect of almond consumption on
glucose metabolism, hyperinsulinemia, selected markers of
inflammation, and lipid profile in young adults and
adolescents residing in urban Mumbai, India.

RIALS AND METHODS

Study Design

This was a randomized controlled, open-label, parallel arm
study conducted on community living adolescents and
young adults (16-25 years of age) in Mumbai, India. The
inclusion criteria were participants in the age group of 16—
25 years of age, with impaired fasting glucose levels
between 100 and 125 mg/dL (5.6-6.9 mmol/L) and 2-h
post-glucose value 140-199 mg/dL (7.8-11.0 mmol/L)

(21) and/or fasting hyperinsulinemia (=15

mlU/ml) or glucose challenge hyperinsulinemia (=80 m
1U/ml)

(22, 23). The exclusion criteria included the presence of
any

known chronic disease, known history of food allergies
with nuts, on prescribed medications like steroids, state of
pregnancyand/or lactation.

The study was conducted from September 2017 to
February 2019.

The study was approved by the Intersystem Biomedical

EthicsCommittee, Mumbai, India (ISBEC version 2 dated

12th August,2017) and conducted according to Good
Clinical Practices andthe Declaration of Helsinki. Informed
written consent was takenfrom each institution, each
participant and each guardian/parent for participants who
were between 16 and 18 years of age; bothbefore screening
and prior to participant enrolment for the trial. The trial
was registered with Clinical Trials Registry India
(CTRI) CTRI1/2018/02/011927 (24) and therefore hasbeen
registered in the International Clinical Trials Registry
Platform (ICTRP) (25).

Sample size estimation: Fasting blood glucose was
considereda primary outcome for sample size calculations.
In the absence of reliable regional data, an effect size of 0.4
was assumed. With this effect size, a sample of about 112
participants per group was required allowing for 5% alpha
(type 1) error and to achieve
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85% power. Assuming 20% dropouts, an evaluable sample
size of about 270 participants was required. The design of the
trial isillustrated in Figure 1.

Participants were those attending various academic
institutions in  Mumbai city. Twenty-four academic
institutions in Mumbai city were contacted and the study
objectives and protocol were explained to the
administration/authorities. Of these, 11 provided their consent
to recruit and conduct the study. All consenting participants (n

= 1,313) gave blood samples for measurement of fasting
glucose as well as stimulated glucose(2 h after consumption
of 75 g of glucose) and fasting, stimulated

insulin. Anthropometric measurements were also recorded
for each participant during this time.

mization and Treatment

Among the 1,313 participants who were screened, 421
participants (males 88, females 333) were eligible because
they had elevated fasting/stimulated blood glucose [fasting
glucose (100-125 mg/dl), 2h post-glucose (140-199 mg/dI)]

and/or insulin [fasting insulin (=15mIU/ml)/stimulated
insulin

(=80mIU/ml)]. Among these 421 individuals, 146 did
not

provide consent to participate in the intervention. Thus,
275

consenting individuals (males 59, females 216) participated in
the study. Baseline assessment was done for fasting blood
glucose, fasting insulin, stimulated (2-h post 75 g glucose
administration)  blood  glucose, stimulated insulin,
glycosylated hemoglobin (HbAZlc), lipid profile, oxidized
LDL, adiponectin, leptin, inflammatory markers -IL-6 and
TNF-a. Cluster randomization within each institution was
used to then assign the individuals either to the almonds
group or the control group. Almonds were supplied by the
Almonds Board of California, USA. They were stored at 10—

15°C in sealed polyethylene bags which were then
hygienically packaged and sealed in cardboard cartons. The
participation by females was higher as compared to males in
the study.

ntion

Participants in the almonds group received 56 g of raw almonds

daily (providing ~20% of the daily energy intake i.e., 340
kcals/d) which was distributed in 2 packets that were to be
consumed as snacks in a day. Each day’s supply was
packaged individually in polyethylene re-sealable bags.
Participants in the control group received commonly
consumed isocaloric (as provided by 56 g of raw almonds)
Indian savory snacks of 2 varieties to prevent taste fatigue.
The control snack was prepared using whole wheat flour,
chickpea flour, salt, and Indian spices (nutrient
composition of control snackis provided in Supplementary
Table 1). The snack was selected based on a pre-screening
survey of snacking patterns in the age group of the study
subjects. The control snacks were packaged in laminated
sealed pouches. The nutritional composition ofthe control
snacks was compared to those of the almonds provided to
the intervention group to decide on the portionsize and on

average the control snack weighed 61-65 g. The entire week’s
supply for the almonds or the control snacks was provided
twice a week to the participants of the respective groups.
Participants were instructed to continue with their regular
diets
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and lifestyle inciuding exercise pattteas W/ e i
was done for each participant by the supervising physician
for any adverse effects.

rements

Each participant underwent a clinical examination that was
conducted by a physician to assess the general health
status at screening, baseline as well as at the end of the
study. Anthropometric measurements i.e., weight, height,
waist circumference, and hip circumference were assessed
by trained research assistants using valid and established
procedures ensuring that they wore light clothing and no
shoes. Body composition was measured using a TANITA
body composition analyzer (Model MC 780 MA).

cal Samples, Collection,

Storage, and
Biochemical
Measurements

Participants were asked to report after fasting overnight
forat least 12 h. At time points indicated under methodology, a
trained phlebotomist collected fasting blood samples at each
individual site/institute. Whole blood was analyzed for
complete blood count including hemoglobin, White Blood
Cells (WBC), Red Blood Cells (RBC), platelets, Mean
Corpuscular  Volume (MCV), Mean Corpuscular
Hemoglobin (MCH), and Mean Corpuscular Hemoglobin
Concentration (MCHC). Serum was separated by
centrifugation, divided into aliquots and stored at

—70°C until analyses.

Glucose tolerance

administration)
was conducted at screening, at baseline and at the end of
the study; glucose was measured spectrophotometrically by
the Glucose oxidase (GOD), Peroxidase (POD), method
(Accurex Biomedical Pvt Ltd.).

Insulin was measured by radioimmunoassay using a
Beckman Coulter Counter. Glycosylated hemoglobin
(HbAlc) was measured using Nycocard reader (Alere
Technologies, Norway). HOMA-IR was calculated

according to the formula: fasting serum insulin (uU/ml) X
fasting plasma glucose (mmol/l)/22.5. The fasting glucose
to fasting insulin ratio (FG:FI) was also calculated.
Lipid profile was also measured at baseline and end
of the study using Kits: cholesterol (Accurex Biomedical
Pvt Ltd.), triglycerides (Accurex Biomedical Pvt Ltd.),
High density lipoprotein cholesterol (HDL-c) (Coral
Clinical Systems) were measured. Low density lipoprotein
cholesterol (LDL-c) was calculated using the Friedewald
formula (26) in those subjects whose triglyceride levels

were <400 mg/dl. Oxidized LDL was measured by ELISA
method with kits from ELab Science Biotechnology Inc.,
USA. Adiponectin, leptin, TNF-a  and IL-6 were

measured by the ELISA kits provided by DIA source,
Belgium.

test (2-h post 75-g glucose

Almongds gnd®Pre-diabetes in Young Adults

Each participant was contacted over the phone every 2 days
to check for the consumption of either almonds or the control
product. Participants were instructed to return the unused
portions twice a week that were weighed to estimate the
intakeduring a 7-day period.
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Assessed for eligibility (n=1313)

Excluded (n=1038)

+ Not meeting inclusion criteria
(n=858)

+ Declined to participate (n=146)

+ Other reasons (n=34)

[ 11 Enrollment ]

h 4

Randomized (n=275)
(M=59, F=216)

!
l [ 1.2 Allocation ] l

Allocated to intervention Control Group
(n=129; M=34, F=95)
+ Received allocated intervention

Allocated to intervention Almond Group
(n=146; M=25, F=121)
Received allocated intervention (n=136)

Did not receive allocated intervention '(n=129) . . .
(refused to participate in study from the + Did not receive allocated intervention
beginning) (n=10) (n=0)

l [ 1.3 Follow-Up J y
Lost to follow-up (n=29) Lost to follow-up (n=17)
Discontinued intervention (n=29) Discontinued intervention (n=17)

| s |

Analysed (n=107, M=22, F=85) Analysed (n=112; M=32, F=80)

FIGURE 1 | Study design. FBededimmananel (=) + Excluded from analvsis (n=0)

/ Assessment treat

At baseline and the end of the intervention, dietary intakes
were estimated by trained research assistants using 1 day 24-
h diet recall. Standard measuring cups, glasses, spoons, as
well as food models, were used to improve the accuracy of
estimation. Nutrient analysis of the dietary data was done
using “DietCal” Version 8.0 (27) software by Profound Tech
Solutions which is based on values from Indian Food
Composition Tables 2017.

cal Analyses

Descriptive statistics [Mean + SD, Frequency (%)] were
used to present the socio-demographic and baseline clinical
profile of the participants. Paired-t test was used to assess the
impact of the intervention (if any) from baseline to endline,
within each group. To adjust for any baseline differences,
an independent

sample t-test on difference (delta) was used to compare the
magnitude of the impact across groups. Both intent-to-
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(ITT) and per-protocol (PP) approaches were used for
statistical analysis. ITT analysis included all randomized
participants forwhom baseline data were available. The PP
analysis excluded those participants who did not attend the
last visit and for whomendline data were not available or

who consumed <80% ofthe almonds/control snacks. The
data indicated no difference between participants who
completed the study protocol and who discontinued the
study/ lost to follow up. Albeit the variables

involved were checked for normality, considering the large
sample size; parametric tests were performed as suggested
by Norman (28). The analysis was performed using STATA

(14.2). Significance was defined as p < 0.05.

The baseline characteristics of participants in the almond
groupdid not differ significantly from those in the control
group
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for any of the anthropometric and biochemical
measurements. There was no significant change observed
post-intervention in anthropometric measurements as well as
body composition, within each group in comparison to
baseline.

Table 1 shows the changes after intervention in the
anthropometry and biochemical parameters in comparison
to baseline in both groups.

Glucose
Metabolism

The mean glycosylated hemoglobin levels (HbALc) levels
showed a significant reduction in the almond group in
comparison to the control group (Table 1). There was no
significant difference in HOMA-IR at the end of the study
compared to baseline between the two groups and within
each group. There was a decrease in the fasting blood
glucose to fasting insulin ratio (FG:FI) inthe almond group
in comparison to the control group but was not statistically
significant. The fasting blood glucose levels were
significantly reduced in the control as compared to the
almond group. The other biomarkers for glucose metabolism
showed no significant difference between the almond and the
control groups at the end of the study in comparison to
baseline (Table 1).

of Inlg;erlbvfflerétlon on Lipid

There was a significant reduction in the total cholesterol and
LDL-c levels in the almond group in comparison to the
control group. There was an increase in the HDL-c levels, a
decrease in the triglyceride levels as well as a decrease in the
VLDL-c levels in the almond group in comparison to the
control group but wasnot statistically significant (Table 1).

of Intervention on

Inflammatory
Markers

There was a decrease in the inflammatory marker, IL-6 in
the almond group in comparison the control group which

was not statistically significant (p = 0.07) (Table 1).

e participants were monitored by the supervising
physicians to observe if they had any gastro-intestinal
disturbances during the study. In the almonds group, one
participant complained of transient gastric irritation and one
had diarrhea, another participant had skin eruptions and both
were withdrawn from the study. There was another participant
who complained about a rash on cheeks, itching and a sense of
ne ne N ap a 0 \A a

Frontiers in Nutrition | www.frontiersin.org

and was treated with an anti- allergic medication for 5 days
which managed his symptoms. His blood sample was tested
for IgE level which was 159 IU/ml which confirmed it was an
allergic reaction. The participant wasfollowed up for a month
and was observed to be asymptomatic. All the adverse events
were reported to the Ethics Committee.

_ DISCUSSION
of Intervention on

Consumption of unhealthy snacks made from refined foods
has increased in India, often replacing meals and traditional
whole foods, resulting in compromised nutrient intakes (29).
This may unfavorably influence metabolic health and
increase
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the risk for the development of obesity as well as obesity
associated non-communicable diseases (NCDs). One of the
possible ways to improve metabolic health and reduce the
risk of NCDs is by introducing healthy snacks (30).
Snacking is a common phenomenon in India especially in
the young. This study looked at a healthy alternative snack
that can help replace unhealthy snacks, particularly in the
Indian market. Hectic lifestyle especially in the young
population makes them reach out for snacks and therefore it
is important to find healthy alternatives to popular snacks.
The present study looked at whether almonds could
influence glycemic and lipid markers if it is consumed as a
replacement for popular snacks, in this part of the world.

Almonds have the potential not only to replace unhealthy
snacks but have been shown to improve several metabolic
parameters. Several researchers have studied the effect of
almond intake on blood glucose and insulin levels (31-35).
There has been no study done to look for the effects of almond
consumption on different parameters of metabolic health in
adolescents and young adults who are predisposed to
diabetes. This study has been able to demonstrate the effect
of almonds on reducing important parameters of glucose
metabolism like HbAlc which is a measure of the average
blood glucose levels over the past 2-3 months. The
results of this randomized controlled clinical trial showed
that almonds have the potential to reduce hyperinsulinemia
to help improve insulin resistance prior to pre-diabetes stage.
Almonds have been shown to influence insulin and HOMA
IR. The monounsaturated fatty acid content of almonds may
play a favorable role in insulin resistance (34, 36).

Although fasting glucose is used in clinical settings to
assess metabolic health, it has limitations as a biomarker.
HbAlc measurement is a more reliable marker than either
fasting or post prandial blood glucose levels. It not only
equals the assessment of hundreds (virtually thousands) of
fasting glucose levels but also captures postprandial glucose
peak which is an important marker for insulin resistance
(37). Most of the participants in the present study did not
have either impaired fasting or high post prandial glucose
levels and were included in the study as they were found to
be insulin resistant. This may be regarded as one of the
strengths of the present study, where participants were
studied at an earlier stage of disturbance in metabolic health,
much before blood glucose levels became elevated.

Several studies in literature have reported that almonds
reduced LDL-c, non HDL-c, and central adiposity while
maintaining HDL-c concentrations (38-44). A similar trend
was observed in the present study with this young age group
wherein, LDL-c levels were significantly reduced in the
almonds group. The total cholesterol levels were also
reduced significantly in the almond group. In a recent
systematic review on tree nut, Altamimi et al. (45) reported
that almonds lowered LDL- c¢ and that effects were
observed with the consumption of even 20 g of the nut. The
beneficial effects of almonds could be attributed to the fact that
our participants were asked to consume raw almonds with
skin. Also, almonds contain a significant amount of
monounsaturated fatty acids (46). A study reported that
flow-mediated dilation and soluble vascular cell adhesion
molecules were reduced in overweight persons with the intake
of almonds wherein, the almond diet provided 7.6% of
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TABLE 1 | Mean baseline and change in anthropometric indices, glucose, insulin, lipid profile, inflammatory markers, and oxidized LDL in control and almonds groups.

Characteristics

Almond group (n = 107)
Mean + SD (95% CI)

Control group (n = 112)
Mean + SD (95% CI)

Baseline

Change

Baseline

Change

Treatment effect P

Weight (kg)

BMI (kg/m?)
Waist-to-hip ratio
Waist-to-height ratio
Percent body fat (%)
Visceral fat

Fasting glucose (mg/dL)
2h glucose (mg/dL)
Fasting insulin (mIU/L)
Stimulated insulin (mIU/L)
HbA1lc (%)

HOMA-IR

FG:FI

Total cholesterol (mg/dL)
Triglycerides (mg/dL)
HDL-c (mg/dL)

LDL-c (mg/dL)
VLDL-c (mg/dL)
hs-CRP (mg/L)
Adiponectin (ug/mL)
Leptin (ng/mL)

IL-6 (pg/ml)

TNF Alpha (pg/ml)

Ox LDL (pg/ml)

59.6 + 15.1 (56.7, 62.5)
23.7 + 5.4 (22.67,24.72)
0.79 + 0.08 (0.78, 0.81)
0.47 = 0.08 (0.46, 0.49)
30.3 + 8.7 (29.3,32.6)
5.02 + 3.45 (4.34, 5.70)
80.62 + 7.14 (79.16, 81.93)
102.97 + 21.41 (98.54, 106.72)
11.24 + 6.34 (10.03, 12.46)
138.42 + 78.60 (124.46, 154.50)
5.38 + 0.35 (5.35, 5.55)
2.25 + 1.34 (1.99, 2.51)
9.04 = 4.22 (8.22, 9.85)
151.40 + 31.19 (145.76, 157.74)
75.54 + 37.99 (68.37, 83.06)
43.60 = 14.39 (40.84, 46.37)
93.33 + 28.04 (87.93, 98.73)
15.27 + 7.81 (13.77, 16.79)
3.94 + 652 (2.69, 5.19)
7.23 + 4.06 (6.43, 8.00)
13.17 + 7.86 (11.50, 14.43)
6154 + 192.87 (24.81, 99.42)
22.17 + 30.68 (16.28, 28.15)

249,076 + 72,406 (235,139,
262,768)

0.92 + 1.65 (0.60, 1.24)
0.35 + 0.66 (0.22, 0.47)
0.01 = 0.05 (0.00, 0.02)
0.01 = 0.03 (0.00, 0.01)
0.87 = 2.12 (0.46, 1.27)

0.11 + 0.94 (~0.07,0.29)
0.02 + 12.0 (—2.27, 2.31)
—8.3 + 22.3(—12.59, —4.03)
1.6 + 13.4(~0.93, 4.18)
—29.7 + 83.7 (—45.7, —13.6)
—0.04 + 0.44 (—0.12, 0.04)
0.61 = 553 (—0.44, 1.67)
—0.55 + 4.22 (—1.35, 0.26)
—5.70 + 24.63 (—10.42, —0.98)
—2.74 + 34,87 (—9.42, 3.94)
—1.07 + 13.25 (—3.61, 1.46)
—4.27 + 24.85 (—9.05, 0.51)
—0.70 + 7.21 (—2.08, 0.68)
0.17 + 6.16 (—1.01, 1.35)
—0.04 + 1.93 (—0.41,0.32)
1.28 + 4.21 (0.47,2.09)
—36.12 + 188.60 (—72.27,0.02)
—0.28 + 38.06 (—7.57, 7.01)

12218.9 + 57935.7 (1,115,
23,323)

56.6 + 13.6 (54.0, 59.1)
22.4 + 4.8 (2155, 23.34)
0.80 = 0.06 (0.78, 0.81)
0.46 = 0.07 (0.45-0.47)

27.5 = 8.5 (26.3, 29.6)
4.29 + 324 (3.66, 4.93)
84.90 = 11.16 (82.60, 86.68)
106.84 = 23.17 (102.14, 110.77)
11.60 = 5.36 (10.60, 12.63)

121.77 + 52.91 (111.82, 131.73)
5.33 + 0.27 (5.27, 5.38)
245 + 1.25(2.21, 2.68)
9.00 = 4.82 (8.09, 9.90)

138.46 + 23.73 (134.05, 142.93)

75.12 + 35,53 (68.47, 81.77)
42.66 = 9.58 (40.91, 44.50)
80.68 = 21.10 (76.74, 84.64)
15.01 + 7.12 (13.67, 16.34)
2.75 + 4.11 (1.98, 3.52)
7.90 + 4.06 (7.14, 8.66)
11.22 + 7.93(9.74,12.71)
35.34 + 62.34 (23.68, 47.02)
17.21 + 22,52 (13.00, 21.44)

234,870 = 66,163 (222,481,
247,258)

052 + 4.17 (—0.25, 1.30)
0.19 = 1.77 (~0.13, 0.53)
0.00 = 0.0 (—0.00, 0.10)
0.01 = 0.03 (0.00, 0.01)
3.26 = 18.07 (~0.12, 6.64)
0.12 + 1.08 (~0.08, 0.34)
—55+ 14,6 (—8.24, —2.75)
—12.1 + 26,5 (—17.05, —7.12)
—0.3 = 5.5 (—1.35, 0.68)
—20.3 + 78.3 (—35, —5.6)
0.09 + 0.40 (0.01, 0.16)
—0.19 = 1.29 (—0.43,0.04)
0.22 + 5.49 (~0.80, 1.25)
13.35 + 94.74 (—4.38, 31.09)
1.7 + 31.81 (—4.25, 7.65)
—0.55 = 9.07 (—2.25, 1.13)
5.93 + 21.26 (1.95,9.91)
0.35 + 6.38 (—0.84, 1.54)
0.04 + 4.73 (—0.84,0.92)
0.03 + 2.28 (—0.39, 0.45)
0.67 + 347 (0.02, 1.33)
—2.25 + 5850 (—13.22, 8.71)
2.64 + 41,09 (~5.04, 10.34)

7012.6 = 46855.5 (1,760,
15,786)

0.35
0.40
011
0.94
0.17
0.91
0.01
0.25
0.15
0.39
0.02
0.13
0.24
0.04
0.32
0.73
0.01
0.25
0.85
0.78
0.24
0.07
0.58
0.46

All values are means (95% ClI). Intragroup analysis was assessed by the paired Student t-test. Significant difference (p, 0.05) between baseline and end of an intervention period.
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polyunsaturated fatty acids that have a beneficial effect in
terms of reducing LDL-c and either maintaining or
increasing HDL-c (47). Almonds have also been found to
have good antioxidant capacity and to protect DNA from
oxidative damage (48). Studies have shown that the
consumption of almonds helped reduce inflammatory
markers like IL-6 (49, 50). In the present study there was a
reduction in inflammatory markers like IL-6, but it did not

attain the statistical level of significance (p = 0.07).

Shnacks like cookies, muffins, bars etc. that are popular in

this
age group could lead to a significant increase in blood
glucose and insulin, followed by a rapid drop in blood
glucose because of the increase in insulin levels, leading to
the individual feeling hungry again (35, 38, 43, 51). The
snack given to the control group in the present study was
carefully planned to ensure that it contained complex
carbohydrates and no added sugar. One of the strengths of the
present investigation is that a younger age group was studied
without a change in their lifestyle or diet, indicating the
potential for preventing progression into further metabolic
dysfunction precipitating them to risk of prediabetes and
further into the development of Type 2 diabetes. The
intervention was the inclusion of almonds versus the control
snack eaten in two divided doses rather than the substitution
of a snack in their daily meals. We believe therefore that the
intervention effected the quality of the diet through addition
of almonds in a definedamount per day. Thus, the inclusion of
almonds in a balanced diet has the potential to be a nutritious
natural food- based strategyrather than use of a nutraceutical
to help reverse the risk for prediabetes. However, it may be
worthwhile to conduct a long-term study that would examine
the effect of almonds along with dietary counseling and/or
physical exercise.

A limitation of this study similar to many food-based
trials is that participants could not be blinded, although
clustered randomization was done to overcome this and to
avoid contamination between groups. Further, a nutritional
intervention study can also trigger behavioral changes both in
the intervention group as well as in the control group as
participantsare made aware of aware of their risk during the
recruitment process, therefore became more conscious about
their health and the lifestyle modification to be made.

Extraneous variables such as culturally relevant periodic
fasting which is not uncommon may have also had some
influence on the outcome of the trial.

In an incidental finding, participants who had reported
havingacne at the start of the trial reported better skin texture
after the trial, especially in the almond group. Although acne
was notstudied as an outcome in this study, it can be a subject
of a future trial in adolescents and young adults as it has been
shown to correlate with metabolic syndrome (52). There is a
close interplay between metabolic and hemodynamic
derangements that include oxidative stress, inflammation and
advanced glycation end products that are involved in the
etiopathogenesis of poor metabolic health, prediabetes and
finally Type 2 diabetes.

Overall, in the present study, almonds were shown to
have an effect on glucose metabolism by reducing HbAlc

young adults. The study has also shown that almonds when
included as a snack can help manage dyslipidemia by
reducing LDL-c and

levels-injust- 12 weeks-of consumption-in-adolesceptsand——————

Frontiers in Nutrition | www.frontiersin.org

June 2021 | Volume 8 | Article 668622


https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/
https://www.frontiersin.org/journals/nutrition#articles

Madan et al.

Almonds and Pre-diabetes in Young Adults

good ney stk e e ok et eIV LEDGMENT S

be considered as a part of the food-based strategy to help
preventprediabetes especially in the young.
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