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PREFACE
Thakur College of Engineering and Technology (TCET) was established in the academic year
2001-02 with a clear objective of providing quality technical education in tune with
international standards and contemporary global requirements. Currently, the institute runs nine
UG, three PG and three Ph. D. programmes with a strength of 3650 students and 206 faculty
members. In last twenty years of its existence, the institute has marked its presence at different
levels and is recognized and awarded by different certifying and accrediting bodies of India.
The efforts of TCET were conferred with autonomous status for 10 years from academic year
2019-20.
To continue on the journey of excellence, the Institute initiated organizing of annual Conference
and Workshop in the year 2010 with the objective of providing a common platform to nurture
young minds of the 21st century. The International Conference on Humanities, Sciences and
Technical Education (ICHSTE) is one of the conferences under the banner of MULTICON-W
which attracted various scholars in the field of humanities, sciences and technical education to
propose their inputs which can work as a decisive step for developing futuristic education.
ICHSTE has seen participation from various scholars at the international level. The
Proceedings of ICHSTE contain 22 selected research papers. The Proceedings include research
papers on basic engineering sciences, humanities, skill development and technical education.
All the papers are scrutinized and reviewed at multiple levels to ensure quality. The Institute
has taken due care to check the plagiarism level and confirm to recommendations from UGC
with the help of Urkund software. All the papers are kept in the format similar to IEEE paper
format and reviewed by internal and external experts. While editing the Proceedings we faced
a challenge of articles not compliant with the IEEE format. The institute level editors took the
help of authors to improve the quality of the articles.
The organization of ICHSTE under MULTICON-W 2021 is a team effort of TCET. I would
like to take this opportunity to thank the Management of Thakur Education Group for their
support, world class infrastructure and facilities. I am grateful to all the authors who have
contributed research papers and the articles for this conference. I also wish to acknowledge the
members of the Review Committee for carrying out the arduous task of the peer review
process of the submitted research articles. Finally, I wish to thank all who are directly or
indirectly involved in the compilation of the conference proceedings.
Convener
Dr. Suntia Pachori, Assistant Professor & FE Incharge
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Assessment) on the overall Academic
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Abstract— The objective of this practice is to
improve the connectivity of students with regular
classroom and laboratory teaching. This would also
benefit for continuous learning needed for the End
Semester Examinations. In this practice, students have
to attempt a small Test on a particular day every week.
In this test, a combination of subjects is to be prepared
by students for which a number of questions are asked.
A total of 60 minutes is given to solve the question
paper. It was found that with the proper exam-like
implementation of this practice, students were able to
perform well in their ESE.
Keywords— Formative Assessment, Club Test, Best
Practice, Academic Development.

I.
INTRODUCTION
Club Test was first introduced in the academic
year 2017-18 where over a fortnight’s time, a
question paper comprising of all the 5 subjects was
given to the students. It was given a designated slot
of 3:30PM to 5:30PM on Friday. Depending on the
feedback the number of subjects were reduced in
next semester to 3 subjects every week.
In the next academic year, i.e. 2018-19, in the odd
semester, the club test was further changed with
respect to time. It was now conducted from 8:30AM
to 10:30AM on every Monday morning. This was
implemented with a view that the students would get
ample time to go through the topics and concepts
learned during the previous week. Also, only 2
subjects were now scheduled with pre-defined
timetable shared with the students at the start of the
semester. A strategy was also applied as per the
weightage of each subject with respect to number of
hours of theory lectures per week. Also, this semester
onwards, the exam was conducted like End semester
Exam with proper seating arrangement as well as
Invigilation Duty. To improvise on the assessment of
the answer sheets, assessment process was set with a
deadline of 3 working days.
In the academic year 2019-20, further
improvements were made with the 2 subjects given
30 minutes each for solution with everything else
similar as in previous semester.
II.

LITERATURE REVIEW

Historically, educational policymakers have
focused on accountability testing of learners to
understand the improvement in student learning.
However, today due to the limitations of
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accountability testing of learning and the formative
assessment—assessment for learning—can play an
important role in helping all students achieve
rigorous standards.
The role of assessment in improving student
learning has been a motivating concern throughout
the history of educational measurement (see, for
example Baker & Popham, 1973; Glaser, 1963;
Thorndike, 1918; Tyler, 1949). Black and William’s
(1998) milestone metareview of studies related to the
use of classroom formative assessment ignited the
interest in the academicians throughout the world for
its use. Based on these reviews, a broad field opened
for variety of studies related to the use of assessment
techniques to improve teaching learning
methodology. The studies comprise of the topics —
such as, classroom assessment techniques, use of
student feedback, and student engagement in selfassessment.
Further, Kingston & Nash’s (2011) recent metaanalysis focused on how formative assessment
benefits the students to achieve rigorous standards.
The Next Generation Science Standards
(Achieve, Inc., 2013) and underlying Framework
(NRC, 2012a) show the key role of formative
assessment in science learning and in coherent
science education. To develop disciplinary core
ideas, for example, the Framework maintains that
“…students need sustained opportunities to work
with and develop the underlying ideas and to
appreciate those ideas’ interconnections over a
period of years rather than weeks or months” (NRC,
2012a, p. 26).
Ceyhun Ozan and Remzi Y. Kınca (2017)
performed multiple on the experimental group of 45
students in which the formative assessment practices
were performed for continuous 28 weeks. As an
outcome of their research they stated that the students
in the experimental group received significantly
higher academic attainment levels and exhibited
better attitudes toward the class.
Kim Schildkamp, Maaike C. Heitink, et all
performed systematic research for a group of 54
students on prerequisites for teachers to conduct
formative assessment in the Classroom. The result
shows importance of Formative Assessments and
Data Literacy and Teacher Collaboration.

Impact of Club Test (Formative Assessment) on the overall Academic Development of Students
III.

OBJECTIVES OF THE STUDY

Currently the practice is carried out as per
the latest developments in 2019-20 under Autonomy
with the subjects working in swap mode based on the
group. Every Monday, from 8:30AM to 10:30AM,
Club Test is conducted for 2 different subjects. Only
44 students are assigned seating arrangement in one
exam block. The commencement time of
examination is 8:45AM and ends at 10:15AM.

IV.

End Semester Exam - I (2015-16)
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The Number of Club Test is based on the
number of hours dedicated to that subject as theory
lectures load in a week. The conducted Club Test’s
Assessment is to be done withing 3 working days. At
the end of the semester a complete mark list is
generated and displayed.
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DATA ANALYSIS

A broad comparison of the performance of
students before implementation and after
implementation of this practice is shown.
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In the academic year 2015-16 the entry level it
can be observed that the without the implementation
of Club Test, the End Semester Exam results have
only 132 students in excellent for 660 Intake when
mapped with the Entry Level of 90 students in
Excellent.
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When compared with 2019-20, it is evident that
the number of students in Excellent category has
gone to 509 in End Semester Exam when mapped
with Entry Level of 233 students in Excellent for 720
Intake.
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also gives an idea to the department about the overall
performance of population for a specific subject.
With further improvements in other aspects and
factors will lead to the improvement of process.

Semester Exam Performance - I (2019-20)
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V.

CHALLENGES OVERCOME IN THE
PROCESS

From the initial implementation, a few problems
were encountered which are discussed below:
a. Negative Trend in student’s attendance: Initially
the students did not take this practice seriously as it
was not given any weightage in the final marksheet.
For this the students were counselled and were
convinced with the benefits from this practice that
they would get.
b. Paper Setting and Assessment: Initially the paper
setting was done just a day before the examination
and assessment was carried out over the semester.
This would reflect in the students not getting a clear
view in what they lacked in. This was changed with
proper guidelines for faculty members which
resulted in early assessment and paper setting well in
advance with multiple sets.
c.
Timeslot: Since this practice was in pilot
mode initially, no specific slot was allotted in the
regular timetable. 2018-19 onwards, a proper
timeslot was dedicated for this practice.
VI.

CONCLUSIONS

The impact of this Best Practice is that students
now get a view about which subject they need to
work on more to clear their concepts. Moreover, it

[10] Kim Schildkamp, Fabienne M. van der Kleij, maiike C.
Heitneik, et all, (2020), Formative assessment: A
systematic review of critical teacher prerequisites for
classroom practice, International Journal of Educational
Research, 103, 161602
[11] Joan L. Herman, Formative Assessment for next
generation Science standards, a proposed model, CRESST
Resource Paper No. 16). Los Angeles, CA: University of
California, National Center for Research on Evaluation,
Standards, and Student Testing (CRESST)
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online solutions wherever practicable. In other cases,
depending on the academic calendar, it was possible
to postpone the start of the summer semester [2].

Abstract— Academia is experiencing enormous
reforms globally amid lockdown in COVID-19
outbreak. The impact of pandemic COVID-19 is
observed in every sector around the world. The
education sectors of India as well as world are severely
affected by this. It has imposed the worldwide lock
down creating very unpleasant
effect on the
community involved in education sector. More than 30
crore learners stopped to move schools/colleges and all
educational activities slowdown in India. The outbreak
of COVID-19 has taught us that change is unavoidable.
It has worked as a catalyst for the educational
institutions to grow and face the challenges with
optimistic approach and opt for platforms with
technologies, which have not been used to greater
extent. The education sector has been combating to
survive the crises with a different approach and
digitizing the challenges to minimize the risk of the
pandemic. This paper emphasizes some measures
taken by Govt. of India and educational sector to
provide unified education in the country. Both the
positive and negative impacts of COVID-19 on
education are discussed and some productive
suggestions are also pointed to carry out educational
activities during the pandemic situation.

Fortunately, there is a range of modern tools
available to face the challenge of distance learning
imposed by the COVID-19 pandemic [3]. Using
these tools, training was imparted in the form of FDP
which will enhance the learning level of faculty and
ease of operation. Delivery contents were designed
and structured in such a way which enable the learner
to get equipped with knowledge and ready to face the
challenges. There are other important tasks in the
learning process, such as assessments adequacy to
measure students’ performance in exams or self
learning, that can still be challenging without the
direct supervision of faculty. Due to change in
assessment and evaluation pattern variation in
student’s performance observed.
The objective of this article is to predict the
uncertainty in the education sector and adopt
collaborative approach for finding the solutions from
student and teacher centric approach in higher
education during the COVID-19 pandemic. To
achieve this goal, we explore students’ learning
strategies before and after confinement. Altogether,
our data indicates that autonomous learning in this
scenario has increased students’ performance and
higher scores should be expected. We present a study
that involves more than 450 students enrolled in 3
subjects from different degrees

Keywords— Education, COVID-19, impact, Govt. of
India

I.

INTRODUCTION

The coronavirus COVID-19 outbreak disrupted
life around the globe in 2020. As in any other sector,
the COVID-19 pandemic affected education in many
ways. Government actions have followed a common
purpose of reducing the spread of coronavirus by
introducing lockdown measures restrictive social
contact. Our Institution suspended offline teaching
and exams but provided online tested platform which
has reduced the academic loss. Where possible,
traditional classes are being replaced with virtual
classes. Various e-learning platforms enable
interaction between faculty and students, and, in few
cases social media platforms are being used for
imparting education and complete the co-curricular
and extracurricular activities as per institute
academic calendar.
In terms of the impact of the COVID-19
pandemic on different countries’ education systems
many differences exist. This lack of homogeneity is
caused by such factors as the start and end dates of
academic years and the timing of school holidays.
While some countries suspended in-person classes
from March/April until further notice, others were
less restrictive, and universities were only advised to
reduce face-to-face teaching and replace it with

II.
PURPOSE
The aim of this study is to identify the consequence
of COVID-19 in education sector and its effect on
learners mental and physical health. This main
objective leads to the first suggestion of this study
which can be e learning by following PDCA cycle
before implementing any method which has a
significant effect on learner’s performance.
Moreover, a further analysis should be done to
investigate which factors of COVID-19 confinement
are responsible for the change.
A second suggestion has a significant effect on the
assessment process. The aim of the project was
therefore to investigate the following questions:
1. Which and why a tool should be selected for
conducting assessment and evaluation process?
2. Is there availability of ample resources for
conducting examination process?
4
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3. Are there any difficulties faced by learners in
terms of resources such as internet connectivity,
sound proof room, gadgets etc.?
4. How institute can ensure the good health of staff
and learners?
5. What are the expected effects of the differences
in students’ performance (if any) in the assessment
process?
III.

MATERIAL AND METHOD

Some means are adopted for converting the
academic challenges in opportunities:
1.

2.

3.

4.

5.

Identify the readiness and choose the
most relevant tools: Decide on the use
high-technology and low-technology
solutions based on the reliability of local
power supplies, internet connectivity, and
digital skills of teachers and students. This
could range through integrated digital
learning platforms, video lessons, MOOCs,
to broadcasting through radios and TVs.
Ensure
inclusion
of
the
econtent: Implement measures to ensure
that students including those with
disabilities
or
from
low-income
backgrounds have access to distance
learning programs, if only a limited number
of them have access to digital devices.
Consider temporarily decentralizing such
devices from computer labs to families and
support them with internet connectivity.
Protect data privacy and data
security: Assess data security when
uploading data or educational resources to
web spaces, as well as when sharing them
with other organizations or individuals.
Ensure that the use of applications and
platforms does not violate students’ data
privacy.
Prioritize
solutions
to
address
psychosocial
challenges
before
teaching: Mobilize available tools to
connect schools, parents, teachers, and
students with each other. Create
communities to ensure regular human
interactions, enable social caring measures,
and address possible psychosocial
challenges that students may face when
they are isolated.
Plan
the
time
table
and
schedule: Organize discussions with
stakeholders to examine the possible
duration of school closures and decide
whether the distance learning program
should focus on teaching new knowledge
or enhance students’ knowledge of prior
lessons. Plan the schedule depending on the
situation of the affected zones, level of
studies, needs of student’s needs, and
availability of parents. Choose the
appropriate learning methodologies based

on the status of school closures and homebased quarantines. Avoid learning
methodologies that require face-to-face
communication.
6. Trained teachers and students on the use
of digital tools: Faculty development
programs have been organized for effective
use of online tools which make the session
interactive and interesting
7. Monitor students’ learning process
during teaching: Define the rules with
parents and students on distance learning.
Design formative questions, tests, or
exercises to monitor closely students’
learning process. Try to use tools to support
submission of students’ feedback and avoid
overloading parents by requesting them to
scan and send students’ feedback
8. Define the duration of online learning
based on students’ self-regulation
skills: Keep a coherent timing according to
the level of the learners’ self-regulation and
metacognitive abilities especially for
livestreaming classes. Preferably, the unit
for primary school students should not be
more than 20 minutes, and no longer than
40 minutes for secondary school students.
9. Emphasize
Collaborative
learning: Create communities of teachers
and learners to address helplessness,
facilitate sharing of experience and healthy
discussion on handling strategies when
facing learning difficulties.
Survey done on adaptability of online tools:
1.

Questions:
Which mode of learning is preferred in this
situation?
Modes
Face-to-face
Online
Hybrid

Responses
58
72
20

Modes of learning
13%
39%

48%
Face-to-face

2.

Online

Hybrid

What are the difficulties faced while
learning in online mode?
Problems
Responses
Internet Stability
38
Logging in Zoom
23
Time Management 48

Challenges and Opportunities created by Covid-19 for Education sector

Difficulties

21%
Internet Stability

Logging in Zoom

Time Management

3.

How you have managed the resources?
Modes
Responses
Making schedules
78
To-do lists
36
Software solutions
16

Resource Management
12%
28%
60%
Making Schedules

To-do lists

Software Solutions

In the last week of April 2020, on the observation
that the majority of institutions have switched their
teaching-learning activities on e-learning mode, an
online survey was conducted using a validated
questionnaire containing a mix of open and closeended questions.
There are two stages that must be considered to
determine the effect of the COVID-19 impact. The
first one corresponds to the period in the year
2019/2020 (before March 16), when all the regular
activities are performed in offline mode as per
Academic calendar. The second stage corresponds to
the period of COVID-19 (after March 16), where
mode of conduction of TL process become online as
per the government guidelines. Some measurable
activities were performed in a different format and
statistical differences can be found by comparing
experimental and control groups.
IV.

PARTICIPANTS

This work involves data that has been collected from
156 students of FE of the Thakur College of
Engineering and Technology. This data has been
collected in the following manner:
1.
2.

It involves
Engineering

3.

Learners have been informed by the faculty
that some feedback about e-learning will be
collected for statistical purpose.

4.

Learners Participated voluntary in feedback
session.

35%

44%

learners

of

First

Year

It has been collected in informal manner
Students have been avoiding gathering of
any personal information.

6

Different faculty teaching different subjects were
participated in interactive session which helps in
identifying area where we obtained verbal consent
from the participants in the study.
Due to the exponential growth of the internet and
information technology [4] E-learning has
experienced significant change. New e-learning
platforms are being developed for teachers to
facilitate teacher learning process and for learners to
participate in learning. [4, 5]. Both assessment
processes and self-evaluation have been proven to
benefit from technological advancement. Pandemic
has completely the change the education scenario. It
has given the unlimited opportunities despite the
limited sources. Even courses that solely offer online
contents such as Massive Open Online Courses
(MOOCs) [6, 7] become popular to address the
present need of learner. The inclusion of e-Learning
tools in higher technical education implies that a vast
amount of information can be analyzed, improving
teaching quality [8–10]. In this pandemic period
many Massive Open Online Courses (MOOCs) have
been taken by learners to equip themselves for
upcoming trends in education sector which helps in
improving problem solving skills ,finding solutions
and facing the challenges with optimistic approach in
higher education [11].
V.

BRIEF DISCUSSION

Institute have switched to e-learning mode in a
very short time span with good confidence. Most
teaching-learning curricular and extra- curricular
activities and assessment activities are carried out
using multi-device supporting video conferencing
tools such as ZOOM, Microsoft Teams etc.
VI.

CONCLUSION

The COVID-19 pandemic is proving to be a
constructive disruptor, giving an opportunity for
reforming the present conventional, classroom based
educational system. The quick transitions from
offline to online mode assisted in keeping continuity
of implementing the education programs, engaging
students effectively and fulfilling the purpose of
completion of the current academic year. The rapid
transition to online education has not only benefited
existed batch of students but also open the path for
aspiring engineering students by creating a
momentum of continued education for practicing in
the country.
Online learning has become a lifeline for
education, as institutions seek to minimize the
potential for community transmission Technology
can enable faculty and learners to access e content
materials, in the form of videos, ppt etc. that can
fulfill the need of learners.
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VII.
STUDENT LEARNING OUTCOME
Closing of educational institute impact positively
and negatively on student learning outcomes.
College environment provides various platform in
terms of co-curricular and extracurricular activities
which helps in overall grooming of students. When
college close, learners are deprived opportunities for
growth and development. Due to limited resources,
learners have to struggle to perform the task which
slower down the learning process. Institutes are hub
of social activity and human interaction when college
is closed students miss out the social contact that is
essential to learning and development.
Within few days, the COVID-19 pandemic
enhanced the role of remote working, e-learning,
video streaming, etc. on a broad scale [4]. In [5], we
can see that the most popular remote collaboration
tools are private chat messages, followed by twoparticipant-calls, multi-person-meetings, and team
chat messages. In addition, several recommendations
to help teachers in the process of online instruction
have appeared [Furthermore, mobile learning has
become an alternative suitable for some students
with fewer technological resources. Regarding the
feedback of e-classes given by students, some studies
[3] point out that students were satisfied with the
teacher’s way of delivering the lecture and that the
main problem was poor internet connection.
Related to autonomous learning, many studies
have been performed regarding the concept of selfregulated learning (SRL), in which students are
active and responsible for their own learning process
as well as being knowledgeable, self-aware and able
to select their own approach to learning. Some
studies indicated that SRL significantly affected
students' academic achievement and learning
performance [2-4]. Researchers indicated that
students with strongly developed SRL skills were
more likely to be successful both in classrooms [5]
and online learning [6]. These studies and the
development of adequate tools for evaluation and
self-evaluation of learners have become especially
necessary in the COVID-19 pandemic in order to
guarantee good performance in e-learning
environments [7].
Linear tests, which require all students to take the
same assessment in terms of the number and order of
items during a test session, are among the most
common tools used in computer-based testing.
Computer adaptive test (CAT), based on item
response theory, was formally proposed by Lord in
1980 [5-7] to overcome the shortfalls of the linear
test. CAT allows dynamic changes for each test item
based on previous answers of the student. More
advanced CAT platforms use personalization to
individual learner´s characteristics by adapting
questions and providing tailored feedback. Research
contains numerous examples of assessment tools that
can guide students and many advances have also
been developed in the theoretical background of
CAT [12]. In this aspect, advantages offered by CAT
go beyond simply providing a snapshot score, as is
the case with linear testing. Some platforms couple
the advantages of CAT-specific feedback with
multistage adaptive testing. The use of CAT is also
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increasingly being promoted in clinical practice to
improve patient quality of life. Over the decades,
different systems and approaches based on CAT
have been used in the educational space to enhance
the learning process. Considering the usage of CAT
as a learning tool, establishing the knowledge of the
learner is crucial for personalizing subsequent
question difficulty. CAT does have some negative
aspects such as continued test item exposure, which
allows learners to memorize the test answers and
share them with their peers [11,12]. As a solution to
limit test item exposure, a large question bank has
been suggested. This solution is unfeasible in most
cases, since most of the CAT models already require
more items than comparable linear testing [8].
We have compared results of students from the
present 2019/2020 academic year (experimental
group) with results of students from the last two
academic years 2018/2019 and 2017/2018 (control
group). Students from the two previous academic
years had similar circumstances from the beginning
to the end of their course. When compared to
students of the 2019/2020 academic year, we have
two periods with different conditions. The first
period is taught in the same conditions as in previous
years (before confinement). In the second period,
those conditions dramatically changed, and all the
teaching and learning activities were limited to
distance learning. The results of our studies clearly
indicate that there are significant differences when
comparing students’ performance in confinement
with the performance in previous periods where
activities were not limited to distant learning.
At this point, it is clear that the variable that
correlates with the change in students’ performance
is the beginning of the confinement. However, we
cannot yet establish if the difference is due to either:
The new learning methodology, or the new
assessment process. For those reasons, we should
now answer research question 2 and establish
whether the differences found when answering
research question 1 are only due to the COVID-19
confinement.
The problem with confinement is that not only
the learning, and teaching strategies should be
modified, but also the assessment process as it cannot
be done face-to-face. There are some concerns
related to these new assessment methods such as the
opportunity for cheating by the students. This is the
reason why we have chosen only subjects that
include several tests that have not been modified
because of the confinement. The results of our study
show that students also achieved significant
improvements in their scores even in tests that were
performed in the on-line format in previous years.
Moreover, this improvement is only significant when
comparing data after the confinement (i.e. there are
no significant differences in on-line tests that were
performed before the confinement). These findings
reveal that the new assessment process cannot be the
reason for the improvement in students’ performance
because the learners also achieved better scores when
the format of the assessment did not change. For
these reasons, we establish that the new learning
methodology is the main reason for the change in
students’ performance during the confinement.
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Now, we shall discuss research question 3 (What
are the reasons of the differences (if any) in students’
performance?). We have proven that something has
changed in students’ learning methodology. The
question is: What is the common element in those
methodologies that caused the improvement in the
learning process?
We have analyzed data from two different
subjects that used two very different learning
strategies during the confinement:
1.
Impact of pandemic in terms of
a.
Learning
b.
Physical and mental health
2.
During pandemic e content were uploaded
on ERP and learners were forced to learn either by
ppt, videos. Flexibility was given to students to gain
knowledge and enhance their skills at any time
anywhere.
In one of the sections, additional e-learning tasks
were imposed on the students. Theoretical lessons
were replaced by written documents. In the other
one, no additional e-learning tasks were given, but
theoretical lessons were replaced by multimedia
classes. In both cases, we have found a significant
increment in students’ performance in the evaluation
tests after the confinement. It seems that students’
performance is increased independently of the
learning strategies followed by teachers. Since we
have established that the assessment process cannot
be responsible for the differences, and we cannot find
any common elements in the learning
methodologies, we must conclude on a general
change in the autonomous learning process.
We have also analyzed data from the previous
years in two subjects that demonstrate that students
do not work on a continuous basis[7], in both
subjects, students work hard only in the last days
before the final exams. In one subject, we have found
that more than 33% of the autonomous work was
done in the 5 days immediately preceding the final
exam. In the other subject, students only used the elearning material in the last 2 days before the final
exam, even when it had been provided three weeks
in advance. In this study, we have also found that
students easily change their learning behavior and
study continuously when a reward is offered. This
extra motivation dramatically changed their learning
strategy and students worked in a much wider time
window, increasing their performance. An increase
in the students’ performance due to adequate time
management in the learning process is wellestablished in the literature [12].
In the present COVID-19 confinement, students
can find by themselves many different motivations
(rewards) to work on a continuous basis. First, the
confinement is a new scenario that has never been
faced by the students. For this reason, students do not
have any previous experience to use as a reference in
their learning process. Without any previous
reference, students need to be confident that they are
following the course correctly and therefore, work
continuously in order not to miss any important
content. Another interpretation is that they are afraid
of missing the academic year because of the COVID-
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19 confinement and they work harder to overcome
any difficulty. Finally, students might be motivated
by their intrinsic responsibility in a very confused
situation and work hard to contribute as much as they
can to solve the problems that higher education is
facing. Most probably, different students will find
different motivations in this new scenario (probably
a combination of many). We conclude that there is a
real and measurable improvement in the students’
learning performance that we believe can guarantee
good progress this academic year despite the
COVID-19 confinement.
Answering question 4, we have demonstrated
that students get better grades in activities that did not
change their format after the COVID-19
confinement. Moreover, we have demonstrated that
there is an improvement in their learning
performance. In conclusion, higher scores are
expected due to the COVID-19 confinement that can
be directly related to a real improvement in students’
learning.
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Abstract— The present paper aims to attempt to
discuss the existing teaching, learning process and
present higher education in general from the
perspective of Mikhail Bakhtin’s concept of dialogism.
The principle of dialogic relationships in education
and monologic system in education is compared to
analyze to show the necessity of dialogic model of
education to enhance creativity, critical thinking as
well as improving the interaction of students in
education. The paper also discusses the nature of
teaching and learning of students with offline and
online mode using Mikhail Bakhtin’s analysis of
dialogic criticism.
Keywords— Education, Dialogism, Monologism

I.

INTRODUCTION

There are various methods of teaching and
learning evolved as the human beings got advanced.
Each century has added new ways and methods of
teaching and learning. It is interesting to observe that
there is no single method which can be considered all
persuasive across the globe meeting the needs of
diverse group of learning communities. Though there
are agreement and disagree related to role of all these
methods of teaching and learning, one thing is sure
that the central point of all these methods is teacher
cantered and learner centred approaches and methods
of teaching. There are theories like traditional
method of learning, interactive methods of learning
and so on. Some theories and methods of learning
emphasize the role of teacher as an instructor is more
pivotal than any other aspect of learning. Other
theories which hold opposite view contest that the
teaching and learning should be learner centered
instead teacher centered.
The present paper’s central idea finds its
closeness to the view that the teaching should be
learner centered but emphasizes consideration of
perspectives of all the people who are directly and
indirectly associated with education in general.
Present education is ‘populistic’ in the sense that
whatever is seen popular in the market is brought to
the discussion of education experts and the fruit of
that discussion is the formation of the syllabus of that
popular course and its implementation for a
particular course. Such syllabus, they think that
meets the demand of market and thereby young
population finds employment for themselves, but it
should be taken into consideration that the market
goes on changing year by year and the expectations
of the market go on changing. Hence, the course
content learnt by students does not help students to
sustain themselves for lifelong competition. The
unitary approach to design the syllabus of the course
curriculum do not help students make lifelong career.

Therefore, the diverse needs of the students should
be taken into consideration to design the curriculum.
The theory of dialogic principle propounded by
Mikhail Bakhtin (1895-1975) a Russian philosopher
and literary critic analyzing the novels of Fyodor
Dostoevsky. The theory emphasizes the polyphonic
narration of the novel. Mikhail Bakhtin uses the term
polyphony to suggest ‘multiple points of view’ or
‘many voicedness’ in the novel of Dostoevsky. He
borrows the term from music where the polyphony
stands for playing two or more simultaneous melodic
tunes in a harmony. The theory in general advocates
the multiple perspectives without merging in a single
authority. The theory gives the independence and
autonomous status to the individual voice or
perspective. Though Mikhail Bakhtin has introduced
the theory to analyze the novels, the theory has
extensively been used in various fields like history,
anthropology, philosophy, politics, and social
analysis due to its focus on democratic crux of
inclusion. It is therefore, the present paper uses his
theory of dialogic principle to analyze the current
education system.
The theory of Mikhail Bakhtin applied to
education system in general advocates the inclusion
of various perspectives of all the stakeholders of
education system to make it all persuasive which will
lead to make the students dynamic and versatile. In
teaching at undergraduate level, the teacher centered
classroom leaves no room for the students to get their
voices heard. The role of teacher becomes extremely
important in this type of teacher centered approach
of teaching. The teachers focus of teaching remains
on the making students eligible to score maximum
marks, but it rarely focuses on holistic development
of students. Now the world has become a global
village wherein people from various countries come
to together to work as the professionals in various
multinational companies and firms. This
demographic change in the system along with the
drastic advancement of technology have changed the
educational scenario completely. This changed
scenario of education expect more and more
flexibility in the learning of the students so that they
can fit themselves to any environment and adopt the
necessary change as per the necessity of the age.
The democratic country like India where there is
diversity in the religion, faiths, languages, ethnic
groups, and various ideologies. A single view of the
education or policy will not help to cater the needs of
the learners because their priorities are different. The
learners come from various backgrounds, ideologies,
financial conditions. If such a diverse group exposed
to a single view of the learning will not resolve the
various problems that learners face differently region
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wise. Therefore, the theory of dialogism expects to
include the diverse perspectives of all the
stakeholders in the education system of that region.
These diverse perspectives will enhance the
flexibility of learning because it will cater to the
needs of all the learners and they will be more
dynamic and versatile to deal with all the challenges
they may come across in future.
The teacher centered approach of teaching focus
on instructor’s role. The instructor plays essential
role in his approach. The knowledge of the subject of
the instructor becomes sufficient impart the skills and
knowledge to the students. In this approach, an
instructor may have limited knowledge of the subject
content and therefore, the learner may get limited
knowledge of the subject. The learners will get
acquainted with the limited number of structures that
are taught by their instructors. So, this approach
limits the knowledge horizon of students as far as
their passion of learning is concerned. The resources
used by the teacher or instructor influence students to
learn those resources only. The creativity and critical,
and reasoning ability of the students get limited in
this type of approach. The dialogic principle of
Mikhail Bakhtin will make instructor more
persuasive so that the instructor will incorporate
diverse views and material in his teaching. It will also
enhance the interaction amongst the instructor and
the students. As Bakhtin states in his theory that the
truth resides in the heart of interaction or dialogue
between various people. The interaction on various
perspectives by the students and the instructor will
help to reach the truth of the matter.
The importance of learning lies in the fact that it
should develop four skills of language. The teacher
cantered approach lays emphasis of listening of
students. There are chances that students can just be
passive listeners which will not help to develop the
dialogic relationship between the students and the
instructor. When the students will be able to develop
interaction with the instructor that will enhance the
dialogue between the instructor and the students
which ultimately will give rise to the new forms of
knowledge. The interaction will bring diverse
perspectives on the content that is being taught or
discussed by the instructor in the class. Students pre
knowledge of the subject and the instructors updated
knowledge about the subject will help to increase the
boundaries of students’ knowledge and they will start
thinking on those aspects which are even not the part
of their studies. This form of teacher centered method
of teaching emphasizes the monologic nature of
approach of teaching. Here, the monologic is
counterposed with dialogic. The monologic aspect
implies that the single dominance of person that does
not allow other perspectives in the dialogic
relationships. The dominance of an instructor in this
type of approach limits the world of knowledge of
the students. Students cannot participate in the
learning process.
In the teacher centered approach, the instructor is
the only controlling authority who manages the
classroom. It is the instructor who evaluates students’
progress with the objective world defined by the
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instructor. The polyphonic approach or more
specifically the dialogic principle gives impetus to
diversity of learning. Knowledge cannot be limited
by any means and hence, the knowledge of the
students gets changed over the period. The instructor
tries to define and finalize the student’s intelligent
quotient with the fixed methods of evaluation. The
topics that are being taught by the instructor are
chosen by the instructor only which may or may not
be of interest of the students. Therefore, the topics
may not cater the needs of the learners in the sense
that the students may learn these topics poorly. The
questions are also prepared by the students which
may not help to incite the interaction amongst the
students. This limited questions and their answers
limit the scope of students learning.
The modern age is considered as the knowledge
age due to the advancement of technology. The use
of information and communication technology is
used for various purposes. The virtual learning
classrooms are also the victims of the monologic
forms of learning. The information and
communication technology are used as the unitary
methods of leaning. The scope for students learning
gets limited because the instructions material is
chosen by the instructor. For example, conducting
online lectures using apps like Zoom and Google
meet never allow to monitor the instructor to evaluate
the body language of the students. The interaction
amongst the students and the instructor also gets
limited due to the online mode of learning. So, the
dialogic principle of the learning will try to find out
the ways to include more interaction amongst the
instructor and learners. This diversity of learning will
enhance students’ holistic development to equip
them to face the challenges of modern age.
Thus, the paper attempts to analyze that the
dialogic principle introduced by Mikhail Bakhtin can
be adopted in teaching learning process. The present
methods and approaches of the teaching and learning
are more monologic where there is little room to
accommodate the diverse perspectives on education.
The changing nature of the world and its demands are
quite diverse. Therefore, the taking into
consideration the aspirations and points of view of
the various sections of the society will make teaching
learning dialogic which will help to put on different
perspectives on education. The needs of the students
are different in different regions, the local conditions
impact a lot on the education system of that region.
Therefore, all persuasive approach to teaching and
learning cannot be designed because it will not help
students to sustain themselves in the age of
increasing competitions.
II.
[1]
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Abstract— Once in a century pandemic in the form
of Covid-19 virus has raised its ugly head in the year
2020. There has been a great reduction in the wealth of
our country. The growth of our nation is on declining
trend from April 2020. All the plans and schemes
planned by government, Private sector and public
sector has been affected directly or indirectly. This
paper deals with the study of the effect of Covid-19
pandemic on our country India.
Keywords— Pandemic, Indian Economy

I.

INTRODUCTION

The effect of COVID-19 has been very irritating.
Each country of the world has been affected directly
or indirectly. Many countries have been seeking help
from International Monetary Fund.
Total Financial Assistance for 83 Countries:
SDR 74,245.04 million / US$ 102,397.61 million
Table-1: Financial Assistance to different regions
of the world

COUNTRY

Amount
Approved in
SDR

Amount
Approved in
US$

a) Europe

SDR 4,419.1
million

US$ 6,118.63
million

b) Middle
East and
Central Asia

SDR
10,435.22
million

US$
14,343.08
million

c) SubSaharan
Africa

SDR
11,752.47
million

US$
16,281.71
million

Western
Hemisphere

SDR
46,295.95
million

US$
63,809.66
million 3

d) Asia and
Pacific

SDR 1,342.3
million

US$ 1,844.53
million 3

Total Debt Relief for 29 Countries:
1st Tranche: SDR 183.13 million / US$ 251.24
million
2nd Tranche: SDR 168.40 million / US$ 237.46
million
Debt service relief total: SDR 351.53 million /
US$ 488.7 million.
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Almost all sectors entertainment, hospitality,
Hotel industry, transport, tracings has seen a great
decline. Even Sport sector such as cricket, football,
hockey, Boxing Olympics, World Cup etc. has been
either postponed or cancelled. Educational Institutes
such as schools, colleges, training centres have been
closed. All e-commerce companies such as Flipkart,
Amazon, Reliance Digital, Myntra etc. suffered a
loss. Nearly eight crores peoples have been found to
be corona-positive and seventeen lakh peoples have
lost their life due to this pandemic till date,
worldwide. Most affected countries with maximum
COVID cases are United States (8.7 million cases),
India (10 million cases), Brazil (5.4 million cases),
Russia (1.5 million cases), France (1.2 million cases),
Spain (1 million cases).
II.

IMPACT ON INDIAN ECONOMY

Indian Stock market has collapsed. Nifty and Sensex
have crashed. The world market including India have
faced lockdown for several months. Industries,
Malls, Trains, Buses, Flight, Markets, Shops,
Restaurants, small and big factories were shut down
for many days. People were not allowed to move on
the roads except some emergency cases. They were
not allowed to buy daily essential commodities like
groceries, vegetables, fruits, grains etc.
The Organization for Economic Co-operation and
Development (OECD) predicted that global growth
could fall to 1.5% from 2.9%
The lockdown in India had a large impact on the
economy mostly on consumption which is the main
component of GDP.
Economic activities came to a standstill which led to
fall of GDP.
Table-2: Effect of pandemic on Indian Stock
Markets

Indexes-14

Indexes-23

Jan 20

Mar 20

Nifty 50

12,362

7,610

Sensex

41,952

25,981

Bourses

First nationwide lockdown was introduced in March
2020 by the government. Due to lockdown impot and
export was highly impacted. National and
international trade faced a big slowdown.
The IMF estimates India’s growth rate at 1.9 percent
for 2020, following the global pandemic, along with
a high projection of growth for 2021 at 7.4 percent.
IMF estimates for other BRICS countries stands at 5.3 percent for Brazil, -5.5 percent for Russia and -
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5.8 percent for South Africa for 2020. On the other
hand, China is the only other country in this group to
have a positive growth projection at 1.2 percent for
2020 and 9.2 percent for 2021.

IV.
EFFECT ON EXPORT
India’s exports suffered by 34.57% in March
2020.
Exports plunged by 60.28% in April 2020 to
$10.36 billion. So, there was a trade deficit of $6.76
billion in April 2020 due to coronavirus lockdown,
as per the data of commerce and industry ministry.
70% of orders were cancelled. The decrease in
growth was due to ongoing global slowdown. There
has been a big disturbance in supply chain.
Excluding pharmaceutical and iron ore sector,
almost all sectors faced degrowth. Gems and
jewellery shipments decreased by 98.74%, leather
decreased by 93.28%, petroleum products by 66.22%
engineering goods decreased by 64.76 % and
chemicals decreased by 42 %.

Fig. 1: Graph-1: Estimated impact from Covid-19 on
India’s GDP

III.

EFFECT ON IMPORT

Indian GDP (Gross Domestic Product) dropped to
3.1% in first quarter of 2020, -23.1% in second
quarter of 2020, -7.5% in third quarter of 2020. Prior
to pandemic till 2019 we were growing at a rate of
seven percent approximately from last few year. So,
there is a huge blow to GDP growth. Indian market
has behaved unpredictably during this crisis period.
While most industries were upset to their core,
financial sector, real estate sector, and professional
services sector were estimated to suffer huge losses.
The automobile sector has seen considerable
slowdown due to the lockdown. It showed negative
growth to the maximum level. Imports shrank by
58.65% in April 2020 to $17.12 billion.

Fig. 3: Graph-3: Impact from Covid-19 on exports into
India in March 2020, by commodity group

Electronic goods faced 29.09% decline, Pearls
precious and semi-precious stones faced 53.46%
decline, coal coke and briquettes faced 23.54%
decline, Electrical and non-electrical machinery
faced 31.72% decline, crude petroleum and its
product faced 15% decline.

Fig. 4: Graph-4: Lockdown effect on Indian trade during
Covid-19 pandemic

V.

Fig. 2: Graph-2: Impact from Covid-19 on Imports into
India in March 2020, by commodity group

EFFECT ON UNEMPLOYMENT

Prior to pandemic unemployment in our country
was 7% approx. After the attack of pandemic
unemployment rate jumped surprisingly to 23.52%
in April 2020 and 21.73% in May 2020, one of the
worst ever in history. Hundreds of millions of people
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lost their jobs due to coronavirus. Traders and
laborers, office-bearers, back-office executive,
shopkeepers etc. suffered a lot.
Nearly 41 lakh people in India lost jobs due to the
coronavirus pandemic, according to a joint report by
the International Labour Organization.
In India, two-thirds of firm-level apprenticeships
and three quarters of internships were completely
broken up during the Covid-19.
Symptoms of Covid-19 virus
a) Fever more than 100o F

During dry cough / sore throat
1. Steam inhalation with fresh Pudina (Mint)
leaves or Ajwain (Caraway seeds) can be practiced
once in a day.
2. Lavang (Clove) powder mixed with natural
sugar / honey can be taken 2-3 times a day in case of
cough or throat irritation.
3. These measures generally treat normal dry
cough and sore throat. However, it is best to consult
doctors if these symptoms persist.

b) Cough
c) Tiredness

Note:

d) Difficulty in Breathing etc.

1 The above measures can be followed to the
extent possible as per an individual’s convenience.

e) chest pain or pressure
Safety Measures
a) Maintain Social Distancing of at least six feet
b) Cover your mouth, nose using masks
c) Avoid shaking hands with others
d) Avoid touching your mouth, nose, eyes
e) Avoid going in crowded public places
f) Avoid using public transport as far as possible
g) Sanitize yourself and belonging and frequently
touched objects.
h) Quarantine yourself for few weeks whenever you
feel to have cold, cough or fever
i) Wash your hands with soaps
j) Try to stay at home and be safe
k) Do exercise, yoga regularly for at least thirty
minutes
Ministry of AYUSH
Promoting Measures

2. Oil pulling therapy- Take 1 table spoon sesame
or coconut oil in mouth. Do not drink, Swish in the
mouth for 2 to 3 minutes and spit it off followed by
warm water rinse. This can be done once or twice a
day.

Ayurvedic

Immunity

Ayurveda’s immunity boosting measures for
self-care during COVID 19 crisis:
1. Take Chyavanprash 10gm (1tsf) in the
morning. Diabetics should take sugar free
Chyavanprash.
2. Drink herbal tea / decoction (Kadha) made
from Tulsi (Basil), Dalchini (Cinnamon), Kalimirch
(Black pepper), Shunthi (Dry Ginger) and Munakka
(Raisin) - once or twice a day. Add jaggery (natural
sugar) and / or fresh lemon juice to your taste, if
needed.
3. Golden Milk- Half tea spoon Haldi (turmeric)
powder in 150 ml hot milk - once or twice a day.
Simple Ayurvedic Procedures
1. Nasal application - Apply sesame oil / coconut
oil or Ghee in both the nostrils (Pratimarsh Nasya) in
morning and evening.

2 These measures are recommended by following
eminent Vaidyas from across the Country as they
may possibly boost an individual’s immunity against
infections.
VI.

CONCLUSIONS

Pandemic is an epidemic which is caused due to
infectious disease that spread across a very large
area. Throughout the history of mankind, several
times, some pandemic has attacked the human beings
such as smallpox, plague, tuberculosis, HIV/AIDS,
COVID-19 (SARS-CoV-2) etc. But human have
always found ways to either defeat it or minimize it
or even prevent it. Same is the case with COVID-19
(SARS-CoV-2). It has spread across a very large part
of the world. We can prevent it, or minimize is just
by boosting our immunity or by following preventive
measures as explained in above text. The best thing
for any pandemic is to adopt the preventive method.
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Abstract— Hydro Sphere of the Earth is under
tremendous threat and pressure in various aspects
such as limited fresh water sources, rising sea levels
and rising ocean temperature due to global warming,
pollution etc. Also, the need of water is growing day by
day due to various reasons and resulting in scarcity of
water in Urban as well as in rural areas. In certain
regions the gap between demand and availability of
water is significantly high; not only in terms of
quantity but quality as well. To mitigate this gap is a
need of time and some robust actions need to be taken
at every level. Waste water Management is on of the
well proven, assured and hence sustainable solution in
Water Resource Management and Environmental
Engineering.
In Urban areas water demand is significantly high due
to diverse economic sectors. The water is also required
for gardening, farming in urban areas. Water is
required in various building types such as residential,
industrial, commercial, institutional, public and semipublic etc. Substantial amount of used water is
generated as the waste water called sewage and
effluent. Waste water is being collected, treated and
reused for various purpose. Various Waste water
treatment technologies and engineered designs are
being evolved and practiced to meet the standards
prescribed by the Ministry of Environment and Forest.
The paper illustrates an overview of Sewage treatment,
Effluent Treatment and its reuse with two case
examples in Indian context. Both the case examples are
success stories in waste water treatment and its reuse.
It also justifies that the waste water treatment is
economically viable as well as environmentally
justifiable.
Keywords— Water sources, Sewage, Effluent,
Treatment, Quality and quantity, Sustainability

I.

INTRODUCTION

Water management is a challenging subject and
need of time for every individual as well as for
institutional organizations. It deals with the control
and movement of water resources to minimize
damage to life and property and to maximize
efficient beneficial use. The applicability of water
management is in the water supply, sewerage, Storm
water Drainage, water conservation majors such as
rain water harvesting, waste water treatment its safe
disposal and/ or reuse etc. Many aspects such as
climatic conditions, hydrological settings, geological
characteristics, ecological adaptations, social
structure,
Socio-economic
status,
technical
advancements etc. need to be considered in water
management. In this respect Waste Water treatment

Khushbu Parmar
Thakur School of Architecture & Planninhg,
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and reuse is one of the innovative and sustainable
solution of water management in Urban and Rural
Areas.
Waste water is resource and can be commercially
exploited by the Urban Local Body (Municipality).
This can be one of the revenue generating
commodities for the municipality. Also, the
industries can set up their own treatment plant and
treated water can be reused for their industrial
purpose. There are multiple examples of such
solutions which are proven successful worldwide. In
this paper the concept of Water treatment and its
reuse is briefed with two case examples in Indian
context. In both the case examples this concept is
worked out and implemented successfully.
Case Example 1: Reuse of Anjar and
Gandhidham- Adipur Municipal Wastewater –
Sewage from Anjar and Gandhidham towns is
treated and reused by Wellspun Industries located in
Anjar city.
Case Example 2: Jama Tannery in Kanpur –
Effluents from the Jama tannery is treated and reused
in the same industry for their processes.
II.

WASTE WATER

Mainly there are three types of waste water; sullage,
sewage and effluent. All three have different
characteristics as per their contents. It needs
treatment to achieve the standards prescribed by
Pollution Control Board for its safe disposal in the
environment and/ or reuse.
The waste water generated from residential and
commercial kitchens, food processing industries are
called sullage which contains food particles, soaps
etc. This water is less hazardous in comparison to the
other two and can be reused for gardening or
irrigation without any scientific treatment.
The waste water generated from Water Closets
(W.C.), urinals, Bathrooms, wash basins, pathology
labs etc. is called sewage. Sewage contains
pathogens which are from human or animal excreta.
This water needs to be treated in Sewage Treatment
plant (STP) scientifically. The treated water can be
used for various purposes which
The waste water generated from industries is called
effluent. The characteristics of waste water vary
industry to industry. It mainly contains chemical,
oils, physical matters (organic, inorganic) etc. This is
also hazardous if it disposed in the environment
without treatment. Effluent need to be treated in
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Effluent Treatment Plant (ETP) at the source with
appropriate technology and engineered design.
It is mandatory for every Municipality, industries;
industrial area to treat the waste water (sewage and
effluent) generated in city/ town with appropriate
technology and engineered solutions for its reuse
and/ or safe disposal in environment. If untreated
waste water is disposed in the environment it causes
soil pollution, surface water pollution as well as
ground water pollution which will prove hazardous
and adversely affects public health, quality of
environment and ecological balance.

the DO in that
water body.

COD

Chemical Oxygen
Demand is a
measure of water
and wastewater
quality. The COD
test is often used
to monitor water
treatment plant
efficiency. This
test is based on the
fact that a strong
oxidizing agent,
under acidic
conditions, can
fully oxidize
almost any
organic compound
to carbon dioxide.
The COD is the
amount of oxygen
consumed to
chemically
oxidize organic
water
contaminants to
inorganic end
products.

<50 mg/L

TDS

Total Dissolved
Solids are the total
amount of mobile
charged ions,
including
minerals, salts or
metals dissolved
in a given volume
of water,
expressed in units
of mg per unit
volume of water

0-450
mg/L

TSS

Total Suspended
Solids (TSS)
include all
particles
suspended in
water which will
not pass through a
filter. Suspended
solids are present
in sanitary
wastewater and
many types of
industrial
wastewater.

20 mg/L

Fecal
Coliform

Fecal coliform
bacteria are
micro-organisms
passed through the
fecal excrement of
humans, livestock
and wildlife. The

100
organisms
per
100 m l

Table 1 shows various parameters of waste water and
Desired range of discharge standards for disposal in
natural water bodies.
Table1: Waste Water Discharge Standards For Disposal In
Water Bodies

Parameter

Description

Range

pH

It is measure of
how acidic/basic
water is. The
range goes from 0
to 14, with 7 being
neutral. pHs of
less than 7
indicate acidity,
whereas a pH of
greater than 7
indicates a base.
The pH of water is
a very important
measurement
concerning water
quality

6.5-8.5

DO

Dissolved Oxygen
is amount of
oxygen dissolved
in water

8mg/ L

BOD

Biological
Oxygen Demand
(BOD) also
known as
biochemical
oxygen demand, is
a bioassay
procedure that
measures the
dissolved oxygen
(DO) consumed
by bacteria from
the decomposition
of organic matter.
The BOD analysis
is an attempt to
simulate by a
laboratory test the
effect that organic
material in a water
body will have on

< 20 mg/L
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presence of fecal
coliform bacteria
in aquatic
environments
indicates that the
water has been
contaminated with
the fecal material
of man or other
animals
III.

WASTE WATER TREATMENT

Waste Water Treatment involves three Stages;
primary secondary and tertiary. The figure below
shows Schematic Diagram of Waste Water
Treatment process. (Figure 1)

aerators which help certain micro-organisms to
digest the biological contaminants present in the
waste water. It produces bi products such as CO2,
H2O and bacterial mass. Water treated can be reused
for various purposes. This type of treatment requires
advanced engineering solutions and systems for
installation, operation and maintenance. This system
is more expensive but efficient.
There are various waste water treatment technologies
are being practiced in all over the world. The treated
water can either be reused for various uses such as
commercial, industrial or safely disposed in the water
bodies by achieving recommended standards. After
the treatment process two bi- products are generated;
sludge and gas. These bi products can be further
treated for its reuse and/ or safe disposal in
environment.
Sludge: Sludge is a residual in semi solid form which
is generated during and after the waste water
treatment process. It is dewatered and reused as
manure in organic farming.
Gas: Gas is also a residual generated in waste water
treatment process. It can be reused as fuel for various
purposes.
Tertiary stage treatment also termed as PhysicoChemical Treatment.

Fig. 1:

Schematic Diagram of Waste Water Treatment
process

Primary stage of Treatment also termed as physical
treatment is the first stage of Waste Water Treatment
after conveyance of Waste Water from the source/s
to the Treatment Plant. In this stage organic as well
as inorganic solids are trapped into the mesh or series
of screens and filtrates water for further biological
process.
Secondary stage Treatment also termed as Biological
Treatment is the second stage. In this stage
microorganisms present in the waste water digest
certain organic matters present in waste water. This
results in mitigation of contamination of waste water.

IV. CASE EXAMPLE 1: WELLSPUN
INDUSTRIES IN ANJAR, GUJRAT
Welspun City (Figure2), situated in Anjar Town,
is a diversified manufacturing base spread over 2500
acres, whiteel ltd.ch was established in 2004 (figure
1). It presently employs more than 25,000 locals at
its facility in Anjar. The Welspun Group of
Companies harbors the following companies at its
Anjar facility;
1.

Welspun Corp Ltd .(WCL),

2.

Welspun India Ltd (WIL),

3.

Welspun Steel Ltd. (WSL),

4.

Welspun Energy Ltd.

There are two types of secondary Treatments;
Anaerobic and aerobic.
Anaerobic treatment is on site treatment method and
used only for sewage on micro level (household
level). E.g. Septic Tank, Aqua Privy, Bio Gas Plant.
This type of treatment has certain limitations as water
is treated partially (only biological process) treated
and hence it is not safe for re use and/ or disposal in
environment. Sludge generated in this system can be
used as manure after the treatment. Gas CH4 is
produced can be trapped and used as fuel.
Aerobic Treatment is used for sewage as well as
effluent on macro level (towns, cities, industrial
areas) in Sewage Treatment Plant (STP), Effluent
Treatment Plant (ETP). In this type of treatment
water is oxygenated with the help of mechanical

Fig. 2:

Welspun city and STP

Presently Gujrat Water Supply and Sewerage
Board (GWSSB) supplies water to the Kutchha
region and water is sourced by Kuchchh Branch
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canal which branches from Narmada Main Canal.
But due to quantitative limitations of water
resources, industries in the region have to manage
their own water requirement through other sources.
Presently Welspun Industries is managing its
water requirement from GWSSB as well as two rain
water Harvesting lagoons of 100 ML and 300 ML
capacity but due to irregular supply from GWSSB
Welspun Infratech Limited entered into Concession
agreement with Anjar Nagar Palika (ANP) and
Gandhidham-Adipur Nagar Palika (GNP) to set up a
Sewage Treatment plant (STP) to treat the sewage
collected from these towns for nominal price and
reuse for industrial processes. This model augments
environmental benefits as well. Figure 3 shows
Location Map of Anjar, Gandhidham and Welspun
city.

Welspun follows a sustainable development
approach and has already set up a state-of-art ‘Waste
Water Recovery Plant’ of 10 MLD capacities for
recycle and reuse of effluents from industrial units.
The proposed plant will further boost Welspun’s
efforts for conserving fresh water, which is a scarce
resource in regions like Anjar.
Currently water supply for Welspun City is from
Gujrat Water Supply and Sewerage Board (GWSSB)
and Water requirement is 20 MLD; which includes
water use for industrial processes and for drinking
and sanitary purposes. The Welspun has robust
growth plans in near future due to which water
requirement will also increase. To meet this
requirement Welspun has set up a Sewage Treatment
Plant (STP) of 30 MLD capacity for their industrial
processes.
Project Components
The components proposed to facilitate recycle
and reuse of sewage generated from Anjar and
Gandhidham-Adipur are as follows:
•
Sewage Pumping Stations: Sewage is
pumped for conveyance to the STP. In the project
three pumping stations in Gandhidham- Adipur town
and one pumping station in Anjar town are present.
•
Sewage Treatment Plant near Welspun
premises: In this plant Primary, Secondary and
Tertiary treatment is carried out to achieve desired
water quality standards.

Fig. 3:

Location Map of Anjar , Gandhidham and
Welspun city

Figure 4 explains the water cycle of Welspun
industry in Anjar

Fig. 4:

Water cycle of Welspun industry in Anjar

Project Benefits
The project has immense importance for the
growth of Anjar facility. A few significant project
benefits are mentioned below:
•
Sustenance for planned expansion of
industrial units within Welspun Anjar plant premises
•
Dependency on fresh water will be
reduced
•
Use of more reliable source of water for
industrial purposes
•
By providing secondary treatment to
wastewater produced from Anjar and Gandhidham Adipur, the ecology and environment of the water
bodies will be improved
•

Ecofriendly and sustainable approach

BOD<10 mg/liter, TSS < 10mg/litre, Fical
Colliforms < 230MPN/ 100 ml sample
In primary treatment physical solid matters are
removed with the help of screening and de-gritting.
In secondary treatment organic matters are bio
degraded with the help of aerobic biological
processes and removal of Nitrogen and phosphorous
using Nitrification and Denitrification. In tertiary
Treatment consist of dis infection using chlorination
followed by sand filtration.
Further treatment of water is carried out using
dis-filter and membrane filtration to achieve desired
standards for reuse in industrial processes.
Treated water is used for industrial processes and
sludge generated in the treatment process is used as
manure in landscaped area of Welspun Premise.
V.

CASE EXAMPLE 2: JAMA TANNERY
IN KANPUR

k M/s Jama Corporation is a leather tannery
unit located near Kanpur in Uttar Pradesh, India. The
tannery process 20 tons of raw hide per day to Wet
Blue end product. Figure 5 shows the Tanning
processes involved from Raw hide to the finished
leather goods. Effluents from the Jama tannery is
treated and reused in the same industry for their
processes.
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Fig. 5:

Flow diagram of Tannery Process

Production of Wet Blue Hide from Raw hides
involved multiple Physical and Chemical processes.
In every process fresh water is required and so waste
water is generated. The amount of waste water is
nearly 90% of water used for these processes. This
waste water contains physical as well as chemical
matters which are hazardous for human contact and
disposal in environment. In order to achieve Zero
Liquid Discharge Standards, the wastewater
produced from the industry is being treated and
reused for tanning processes.
Raw Material – Raw Hide (Animal skin),
Common salt, wetting agents, lime, sodium
sulphide, ammonium chloride, ammonium sulphate,
enzymatic products and sulphuric acid are the
chemicals used in a tannery. Basic chrome is used as
tanning agent. The amount of these raw material and
chemicals used per unit mass of raw hides.
Table 2: Tannery process and waste water streams with
parameters

Salting: Salting involves two stages
1. Curing - In this process powdered common salt
is applied on flesh slide of hide and those are
folded in bundles. This prevents deterioration of
hides.
2. Dusting - Dusting/desalting is done by flinging
them in air and tapping and these are
subsequently transferred to soaking pits for
further removal of salts.
Soaking: Dehydrated skin due to curing need to be
rehydrated to the natural condition to facilitate
absorption of the process liquors. In this the hides
are soaked in water for rehydration. It also facilitates
removal od blood, dung, dirt adhering to the hides.
Small quantity of antiseptic agents and detergents
are added to arrest biological process and
quickening soaking process.

Unhairing: The hides after thorough soaking need to
be freed from the hair before further processing.
Unhairing is done by immersing the soaked hides in
suspension of lime and sodium sulphide or applying
a mixture of lime and sulphide in a paste form on
flesh side. This helps in loosening the hair from
follicles to facilitate the process of unhairing.
Liming: After soaking, the hides and skins go for
liming. This means soaking the hides in a drum or pit
filled with milk of lime, an alkaline solution. Liming
results in the removal of natural grease and fats as
well as keratin and hair. It also causes the swelling
and splitting of fibers to the desired extent and
prepares the collagen in the hide to a condition that is
ideal for tanning.
Fleshing: After liming, the pelt goes through a
machine to remove fleshy tissue from the flesh side.
This process, fleshing, involves removing connective
tissue and meat residue from the flesh side of the skin.
It uses rotating scraping rolls.
Deliming: Stock after liming will be highly alkaline.
The chrome tanning is done in acidic conditions
hence, hides need to be gradually neutralised i.e.
delimed. Deliming is carried out by washing the hides
in fresh water or by weak acidic solutions or by salts
such as ammonium chloride or sulphate or boric acid.
Bating: This process involves removal of pigments
and hair roots (after unhairing) which are still present
on the hides. During bating, delimed hides are
drummed with sufficient water containing the
requisite amount of bate (proteolytic enzymes).
Pickling: Pickling involves in treating the bated stock
with solution of sulphuric acid and common salt. The
pH of the medium is kept around 3.5. This enables the
stock to prepare for subsequent tanning and also if
necessary, in the preservation of the stock.
Chrome Tanning: Basic chromium sulphate is used
in chrome tanning process in the drum. The hides
after pickling are put in a solution containing
calculated amounts of the BCS and drummed for 4-6
hours. Pickling and chrome tanning are done in the
same drum. The product after the chrome tanning is
also called the wet blue.
• In the above process four types of Waste waters
are generated of different characteristics. Based
on the wastewater characteristics of sectional
wastewaters, it is proposed to look at the five
streams separately as follows,
•

All the 5 streams together discharge total
wastewater quantity of 300cum/day and
recovery rate is 85-90% of the use of water.

Stream 1 – Waste water from Stream 1 contains
salts and suspended solids apart from other
impurities. Suspended solids are settled in Settling
Tank and waste water further desalinated in RO
Plant.
Stream 2 – Waste water from Stream 2 contains
high concentration of lime and salphides, suspended
solids, organic matters.
Stream 3 – Waste water from Stream 3 contains
high concentration of sodium
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Stream 4- Waste water from Stream 4 contains
chromium which is toxic element; hence segregated
and recovered from waste water. The recovered
chromium is reused in the same tannery
Stream 5 – Waste water from stream 5 is used
for domestic purpose such as toilets, floor washing,
cleaning etc.
Schematic Diagram of Waste Water Streams and
Treatment flow
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Biological Nutrient process occurs in two stages.
In the first stage water from PST water moves to
Anoxic tank and Aeration Tank 1 for denitrification
and aeration respectively.
In the second stage of biological process, the
effluent from the secondary settling Tank-I shall be
conveyed at a uniform rate to the inlet of Aeration
Tank 2. In both Aeration tanks Mechanical Surface
Aerators are provided for oxygenation which induces
biological digestion process for reduction of organic
matters. The sludge residual from SST 1 and SST 2
is conveyed to the Sludge Pit.
Physico-chemical Treatment

Fig. 6:

Schematic Diagram of Tannery Waste Water
Treatment process

Waste water generated from Stream 2, 3, 4 and 5
is collected in Equalization Tank for further
treatment process to achieve desired standards for
reuse in tannery processes. Aerobic and extended
Equalization Tank – Mixing of waste water
from multiple streams (Stream 2, 3, 4, 5) equalizes
Characteristics of waste water for further
Treatment process.

The aerobic biologically treated effluent sewage
is subjected to Physico-Chemical treatment
consisting of alum coagulation in Flash Mixer and
flocculation followed by sedimentation. This
Physico-Chemical treatment will help remove
residual biological suspended solids and also
precipitate residual soluble constituents present in
treated sewage. The effluent after clariflocculation
shall be subjected to chlorine dose for disinfection.
Sludge Handling
The sludge collected in the sludge pit which
further processed for dewatering and drying with the
help of Mechanical Sludge Thickner and drying beds
respectively. The dried sludge cake from the Sludge
Drying Beds shall be disposed off safely while the
filtrate shall be pumped back into the Equalization
Tank.
VI.

CONCLUSIONS

In both the case examples sewage and effluent
respectively are treated with the help of Aerobic
Treatment upto the desired standard for reuse. The bi
products sludge and gas are generated which can be
used for other purposes or disposed into the
environment safely after the treatment.
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Abstract— Architecture is a unique amalgamation
of arts, sciences, technologies and human physiology
and psychology. In order to learn and acquire the
necessary skills to practice architecture one has to
develop an understanding for the unique blend that
encompasses a plethora of fields. To achieve this,
institutes in architecture articulate a methodology of
imparting this knowledge.
Thakur School of Architecture and Planning (TSAP)
identifies the Graduate Attributes (GA) that are
predefined by the professional responsibilities in the
field of architecture, which are met by institutional
values and are based on the Vision and Mission
statement of the institute. The Graduate Attributes are
distributed as a key learning outcome for every
semester. The GAs remain the core focus with the
advancement of each passing semester and course to
build competency in each individual, making them
industry ready and environment conscious.
To monitor and evaluate the attainment of the
graduate attributes, each course (subject) is
categorized into five knowledge spheres, namely,
Design, Technical, Theory, Skill and Generic. Each
knowledge sphere (KS) has a defined learning outcome
for every course of every semester. GA is mapped
through Learning Outcome achievement of each
course in the Program against KS.
This system of imparting education came under severe
pressure with the onset of the Covid-19 Pandemic. The
pandemic led to a complete shutdown of the classical
methods of teaching and learning. The existing
infrastructure took a backseat and a complete
overhaul was needed to sustain the quality procedures
and to prevent the disruption of attaining the GAs.
This paper discusses as to how innovative practices
were adopted in a short frame of time with limited
existing infrastructure and know-how to deploy and
execute uninterrupted teaching and learning processes
during the pandemic. It involves the comparison of
sample outcomes, teaching and learning methods like
flip classroom, collaborative learning, live streaming
and other methods that were implemented during
COVID - 19 times.
Keywords— teaching and learning, online teaching,
architecture education, mapping of learning outcomes,
innovative teaching and learning methods in education

I.

INTRODUCTION

As architects when we build anything, we actually
intervene with the living systems around us to give
rise to some form of Architectural language. The
intervention can be disastrous if insufficient thought
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is given and it can have long term consequences. This
disturbed environment needs to be sustained by us.
Architecture is a combination of Art and Science
together. When art combines with science in the form
of colours, textures, forms, proportion etc it gives rise
to built and unbuilt spaces. Be it in the form of closed
or open spaces, or be it positive or negative spaces.
A right balance needs to be struck and a harmonious
blend needs to be attained between the two.
Thus this Architectural field is on high demand and
has a more prominent role in the design and
construction process. This uniqueness in the
architecture education is attained with an
amalgamation of theory based along with practical
based subjects with hands-on experience and outdoor
learning with it in conjunction to the blooms
taxonomy. Industry connects case studies and site
visits add on to the overall teaching and learning
process. To continue this learning, it also requires
studio-based exercises where a mentor-mentee
relationship is critical from the discussion, guidance
and mentorship point of view.
II.

CONVENTIONAL METHODS

A. Process
The Covid -19 Pandemic posed an unidentified
risk to the running of the Institute . Some of the core
processes of the institute were affected and hence a
new procedure to overcome this difficulty was
identified.
B. Methods
The conventional and classical modes of teaching
architecture at TSAP using Blooms Taxonomy have
always been as follows ●
●
●
●
●
●
●
●
●
●
●

chalk the talk
studio assignments
studio lectures
studio discussions
one on one jury
peer review sessions
group project
peer learning
model making
learning through physical models
exam conduct methodology
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III.

AIM, OBJECTIVES, SCOPE &
LIMITATIONS

A. Aim
To discuss innovative practices adopted for
uninterrupted teaching & learning process to achieve
Industry Responsive Architectural education during
Covid Times through a comparative analysis.

lecture would span anything from 40 minutes to 1
hour and may be followed by a studio where
students complete their sheets. The Design studio
was scheduled twice a week and the technology
once a week.

B. Objectives
•

•

To highlight and portray the methods
adopted during the pandemic for vital
teaching and learning processes in order to
empathetically adhere to the ISO
standards.
To attain Industry Responsive
Architectural education and maintain a
continuous teaching learning process with
respect to:
a. Lecture delivery- studio conduct
b. Formulation of prescribed
outcomes
c. Testing of learning outcomes
d. Assignment review and feedback
system
e. Time Table
f. Workshops & Webinars

C. Scope
● The scope of the paper is limited to online
Architecture Education during covid times
and how it impacted
● Focused only on 2 Knowledge Spheres of
design and technical
D. Limitations
● Considering the vast scope of the work
executed under each Knowledge Spheres
and the limited time this paper will look at
only 2 knowledge sphere’s of design and
technology.
IV.

Fig. 1: Picture showing Chalk the talk board drawings pre
covid Times

During pre-covid times model making becomes
an important component of design and technical
learning process. It helps in tectonic understanding
of built form thus aiding in peer learning, review
and discussions.
During Covid: due to the resource and
technology limitations and the learning from the
pilot sessions, the institute decided to create lectures
that can be completed within 40 minutes. This
strategy helped to reduce the screen time
considerably and gave working time post lecture to
complete and submit their assignments. Since the
students were reluctant to switch on the camera and
respond for various personal reasons and retention
of signal strength, Google form based assignments
were created after almost every session to gauge the
receptiveness and grasp of the topic.

METHODOLOGY

The paper discusses Teaching and Learning
Process (TLP) adopted during Pre covid and during
Covid times through comparative analysis of the
process and outcomes.
The comparative analysis includes the following
processes:
A.
B.
C.
D.

Lecture delivery- studio conduct
Formulation of prescribed outcomes
Testing of learning outcomes
Assignment review and feedback
system
E. Time Table
F. Workshops & Webinars
A. Lecture Delivery – Studio Conduct
Pre-Covid: Theoretical Lectures were
conducted by the faculties as a verbal delivery with
the help of PPT projection or on board Sketches.
The faculties would use the opportunity to instruct
the students on the expected assignment. The

Fig. 2: CAD diagrams created by faculty to explain
concepts in absence of chalk boards

The Limitation of completing the topics in an
online mode also made faculties brainstorm over
their PPTs and teaching methods to reform the
same. The PPTs were specially developed and
rehearsed to understand the focus of the content
delivery w.r.t. desired outcome.
The studio
methods were also revised and involved the use of
software to replicate the studio sessions. Few
courses involved live streaming of sketches which
was found interesting and the students were able to
sketch in real time and submit their assignments.
This method broke the monotony of continuous
online software driven classes.
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in resolution and understanding of the project at
hand.

Fig. 3: Picture showing the Digital Chalk the Talk lecture
conduct

Fig. 6: Showing Digital Lighting Layout using PPT

B. Formulation of prescribed outcomes
Pre-Covid: During regular classes the drawing
outcomes were taken on different size papers. The
availability of materials and stationery were never a
concern.

Fig. 4: Picture showing student taking notes during the
session

During covid times due to limitations of procuring
materials, students were introduced and encouraged
to use various software and available resources at
home to create models for better design
understanding. Exercises were tweaked so as to
allow drawings to be compiled within small ready
available sheet sizes of A3 to A4 wherever possible.
This allowed student to discuss the models and
drawings with their peers via online platforms and
attain a desired outcome and also aided learning of
new software applications.

During Covid: While shifting to the online mode,
availability of resources like architectural stationary
had to be considered as architecture education
requires very specific and large sizes of materials.
Hence submission requirements were modified in
scale, medium and proportion so that they can be
executed on easily available modes. Something that
seemingly looked impossible was attempted during
covid times.

Fig. 7: Collaborated Learning sample of final submission

Fig. 5: Manually represented lighting layout

To enhance the learning, students were encouraged
to work in teams for their assignments which allowed
online peer learning. This enabled better
understanding of software, allowing peer discussion

The assignments were fragmented and planned in
such a way that can be done using A4 size papers that
are easily available at home. The faculties came up
with Reuse and paperless strategies. Students were
recommended to use the rear side of their old sheets
to work. Such solutions brainstormed by the faculty
allowed the student to see the possibility to manage
during difficult times using these alternate methods
and innovative use of available material.

Industry Responsive Architecture Education through innovative teaching learning practices in Covid Times
Submissions were scaled down in quantum so as to
make it comfortable and not create panic amongst the
students and yet fulfill the objectives.

Fig. 8: Use of innovative techniques like erasers, CAD,
jenga blocks and coloured paper to develop design

C. Testing of learning outcomes
Pre-Covid: Regular class included a question
and answer session where a faculty would end up
asking topic related questions to the students to
understand how far they have grasped the topic using
Bloom’s Taxonomy. Use of Bloom’s Taxonomy
allows for progressive growth in grasping of varied
subjects.
“The results indicated that there was a difference
between the two classes between those who could
answer the questions & those who could not or
provided wrong answers. “The results showed the
gap between the two classes and became more
prominent as they attempted the more complex
questions higher up in the scale[1]”.

Fig. 9: Samples of MCQ based assignments created
keeping in mind Blooms Taxonomy

The students were found to be more comfortable to
appear for the jury. In spite of some struggle quantum
and quality of work largely remained unaffected. It
was observed that the students had surpassed the
quality to highlight and present all aspects on screen
in textual format. The work was duly complete and
legible as there was no room for personal appearance.
D. Time Table
Pre-Covid: A time table is formulated for each
semester as per the University guidelines and
follows a 5 day working pattern from Monday to
Friday with 8 hour per day. Each subject or course
was divided for duration of 50mins and this was
termed as one period. Accordingly there were 8
periods per day. An official break time of 40mins
was followed daily after 4 periods were done.

During Pre-Covid times the Learning Outcomes
of each course were evaluated through sessional
submissions, esquesse, juries and semester end
exams.
During Covid: However during online teaching
where there was least possibility to expect response
and with students having the choice to un-mute and
speak at their will, the institute decided to float MCQ
based Google assignments after every session. The
student had to respond to it within a stipulated time
frame. The marks thus would help faculty gauge the
learning level in students.
In order to understand the student’s capacity to
form their own opinion about a particular aspect of
Architectural lesson or topic, a learning outcomes
test was organized online to check the preparedness
for the final semester end examination.
For conducting juries, TSAP adapted a
methodology where a student was given freedom to
create his/her presentation using drawings and text in
a PPT format or a regular panel format digitally and
present their work online to the set of jurors.

Fig. 10: Time Table during Pre Covid times, with time slots

During Covid: To provide and ensure quality
technical education (QTE) to the students and also to
ensure that the teaching learning process was not
affected, a system was devised wherein the syllabus
could be covered with little or no stress on the
students. This was done by adopting a time table with
empathetic time slots to ensure maximum attendance
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and also reduce the screen time. The time slots were
reduced to only 40mins per subject, once in the
morning and once in the afternoon. Thus only two
subjects were covered per day. Due to the decreases
in the time slots a 6 day week was followed per class.
This also ensured the content was grasped and timely
submissions were collected.

posted which remained with the student for further
corrections.

Fig. 12: Classroom comments on student’s assignment

Fig. 11: During Covid Time Table

E. Assignment Review and Feedback System
Pre-Covid: Based on the course or subjects as
per the time table either studios or theory based
lectures were conducted where mentor mentee
discussions and checking were carried out with
respect to action verbs of Blooms Taxonomy. Marks
and grades were entered in the hard copy and
maintained by the subject/course in-charges.

Fig. 13: Image showing highlights on submission (left) and
commenting (right) on Google classroom

Table 1: Blooms Taxonomy definition table

Fig. 14: Online feedback using pen tool on PPT to add visual
clarity in design discussion

During Covid: The online content delivery was
limited to only 40mins per course, this ensured
adequate time was given to the students for timely
completion of the online assignments which
followed the online lectures. The assignments were
either carried out on an individual basis or in a group
and submitted in the Google classroom for the
review. The review and the feedback for these
assignments were carried out by the monitor in the
speculated time with detailed comments and views

Fig. 15: Faculty reviewing and resolving live design details
on PPT using pent tool

F. Webinars & Workshops
During the pre Covid times seminars of architects
and professionals required a lot of planning in
regards to the travel and accommodation of the guest.
Hence the professional talks were planned once a
month. However during the Covid times with the

Industry Responsive Architecture Education through innovative teaching learning practices in Covid Times
adoption of technology, it became easier to conduct
them as webinars. This allowed the institute to
conduct more frequent webinars increasing the
connection with various industry experts.

V.
CONCLUSIONS
The shift to online mediums has allowed for
digital collaboration. Digitization allowed for
paperless centralised record keeping which in turn
reduced duplication and reworking. Student
submission as well as institutes records became
available easily and at a glance. As institutes move
towards normalcy central record keeping can
continue to remain in this new adopted version.
Future Scope for the paper remains the comparative
study of the other Knowledge Spheres namely,
Generic, Skill and Theory.
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Abstract— The present paper studies the problems
faced by TCET’s EWT students to conduct online
teaching to the children who are dropped out from
regular schools, economically backward class, daily
wage workers, children living in slum areas and
students from outside Maharashtra rural areas. The
paper discusses the challenges in detail and the
measures undertaken by the EWT students to teach
these educational backward students. The paper also
attempts to discuss the various measures and
technological tools that would be used to make
teaching learning interesting and joys experience for
these students.
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INTRODUCTION

The world was drastically changed due to outbreak
of Covid-19 in China and it later spread in almost all
the countries of the world. The pandemic of Covid19 brought all the activities of human being to
standstill. Education sector was not an exception to
it. In the middle of pandemic, many educational
institutions were made mandatory to convert their
instruction from offline to online mode such that
learning of students should continue. A teacher /
volunteer, who teach varied crowd of students at
various institutes, NGOs, etc. faced challenges like
teaching in online mode for the first time, interacting
with students virtually, network issues, internet
disruption, etc.
Volunteers themselves are undergraduate learners,
they used to teach these under-privileged students
associated with an NGO (i.e. We Can We Will
Foundation), and in offline mode being computer
savvy they all smoothly converted themselves into
online mode which has benefitted all the students in
continuing the learning sessions. In pandemic
situation, it was found that many students were not
having laptop or smart phones through which they
can learn online.
Earlier in offline mode during the weekends
volunteers have taught many students whereas in
online mode on week days as per the convenience of

both (Students & Volunteers) on one to one basis. In
online teaching, lectures are completely different
than face-to-face learning environments, where
courses are designed as per the imagination of the
students and the contents is well prepared prior to the
lecture. The prepared content can be used by the
volunteer to teach in class as well as students can
refer it later for self study mode.
II.

LITERATURE REVIEW

The various studies reveal that the mode of online
teaching is proving a crucial role in the period of
worst situations like pandemic of Covid-19. There
was no option other than teaching online. The mode
of online teaching to the students of slum area and
economical backward section of society is not
proving fruitful due to lack of basic facilities like
mobile phones and laptops with internet facility.
The distractions in the conducting online sessions
were quite common phenomenon’s that are being
faced by the student volunteers. Most of these
children live in small houses where there is little
room for them for privacy which is required for
attending online sessions.
The understanding of benefits and drawbacks of
online teaching occurred when volunteers taken the
feedback from several teachers conducting teaching
full time. In recent years, teachers require technology
skill training for students at all level. It was predicted
that teachers should be paid incentives to use
technology in schools. These educators should be
provided laptop computers, continuing education
units, or stipends who participate in technology
training. Searcy and Others (1993) and Nixon (1992)
performed multiple studies to determine whether
students can learn well via distance education as
traditional education. Both Searcy (1993) and Nixon
(1992) found no significant difference in average
GPAs between tele-course and traditional formats.
However, Searcy did find that student completion
rates might be higher in the traditional sections than
in the tele-course sections. This finding raises other
questions concerning the factors that may impede
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student course completion. Vicky Phillips, founder
of Geteducated.com, a consulting agency for
distance educators, estimates the online student
dropout rate at around 35%. The average attrition rate
for college freshman at U.S. universities is around
20%, Phillips says. The fact is, much of what passes
for online education today would put most of us to
sleep. Internet based distance learning popularity is
growing at an astounding rate. Professional students
are finding distance learning much more attractive
than the traditional way of learning. The flexibility
and convenience offered by distance learning makes
sitting in classroom a lot less desirable. A
Department of Education study of postsecondary
schools found that 58 percent of two-year and 62
percent of four-year public colleges offer distance
education courses. Another 28 percent of two-way
and 23 percent of four-year public colleges plan to
start offering distance courses within three years.
(Hodgson 1999).
III.

Table 1: List of volunteers and topic taught

METHODOLOGY

For the academic year 2020-21, 150 volunteers were
assigned from Thakur College of Engineering and
Technology, Extension wing team for teaching and
mentoring the students on one-to-one basis. The
learning contents, activity sheet, videos, etc were
prepared by the collaboration of NGO and EWT
team for the students. The schedule of online class
sessions were prepared by EWT team which was
based on the mutual consent of volunteers and
students. The teaching session conducted by the
volunteers was on zoom platform and before starting
the learning session all students and volunteers were
trained for downloading and using the zoom
platform. During the session it was found that many
students are not equipped with smart phones or
laptop or any digital device helping in getting a video
call, hence the NGO took an initiative and time table
was prepared which was flexible as per the
availability of parents’ digital device.
As per the curricular, co-curricular and
extracurricular capability of the volunteers, student’s
allocation was done based on the consent of both
(Students and Volunteers). The table 1 shows the
sample for 10 volunteers; all records related to timing
schedule, duration of lecture, homework given, start
time, end time, number of session, etc is taken on
Google drive.

Sr.
No.

Volunteers

1

Bhushan
Chaudhary

Maths-Similarity
basics)

2

Saurabh
Gupta

Geometry practise set 1.1

3

Harsh
Kumawat

Human values , how to be a better
person

4

Shrinjay
Kaushik

Maths - indices and cube roots

5

Atharva
Deshmukh

Physics, units and measurements,
introduction to dimensional analysis

6

Harsh Gore

Algebra - Started with real numbers
and its properties

7

Navendu
Jalan

English - the activities that were
there in the textbook were performed

8

Siddhesh
Mane

Maths - Chapter 4 (Altitude Part
completed)

9

Shambhavi
Joshi

English - Numbers, colours, animals,
objects

10

Pritika
Gharat

Geometric
constructions
of
perpendicular bisector and their
properties and even concept of
congruence were taught.

Topics Taught
(starting

and

As per the table 1, it is seen that volunteers not only
work on their academic curricula but also on their
self development by teaching them different human
values. Volunteers also worked on their basic
communication skills, they gave up hand to their
skills related to drawing, painting, dancing, yoga,
technical abilities, etc.
The content delivery faced many problems which
was experienced by volunteers and students. Few of
the problems faced are as follows:
1)

Net connectivity

2)

Lecture continuity and concentration

3)

Availability of device only during evening

4)
Focusing in evening time for students (i.e.
Play Time)
5)
Volunteers time management
Education & students education)
6)

(Self

Lack of interest in education of students

7)
Rapport building between students &
volunteers took a lot of time
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All the above problems were smoothly handled and
created the opportunity in pandemic for the learners.
The solution for above problems is stated as follows:
1)
Net connectivity problem was resolved by
audio call lecture whenever required.
2)
Lecture continuity problem was resolved by
providing them study material in advance and
concentration problem was resolved by motivating
them for continuous learning.
3)
Availability of device only during evening,
problem was resolved by making the timetable
schedule flexible with the consent.
4)
Focusing in evening time for student’s,
problem was resolved by using innovative
techniques of presentation and learning was made
joyful using different activity.
5)
Volunteers time management (Self
Education & students education), problems was
resolved by using making problem timetable for self
and students and sticking to the deadlines whenever
needed.
6)
Lack of interest in education of students
problems was resolved by motivating the students in
every lecture for first 5 to 10 minutes and also
explaining them the need of education in life
7)
Rapport building took more time to make
students comfortable but later all the activities and
learning session were smoothly conducted which has
saved a time and learning becomes joyful.
IV.

RESULT & DISCUSSION

Due to pandemic situation, initially teaching learning
process conducted by volunteers was in jeopardy and
the possibility of continuing the teaching learning
process was remote but with the cooperation of NGO
(We Can We Will Foundation) the whole process of
learning was carried out, it was found that the
learning can be continued even though the hurdles
occurred in the form of switching the mode of
learning from offline to online. It was difficult to
mark the attendance of the learners as being in online
mode the whole process became virtual. The
attention span of the learners was very short due to
absence of face to face interaction which results in
lack of bonding between volunteers and learners. The
bonding between the volunteers and learners is very
important as volunteers can motivate him/her to do
best of his/her capabilities and learners can even
discuss their personal issues with the volunteers.
Volunteers can become the role model for the
learners.

V.

CONCLUSION

The learning in life is very important; it may be
academic or non-academic. Every child has a right to
get a proper education. Keeping this in mind,
volunteers are given the responsibility of educating
and mentoring a single child, so that they can focus
on the process and successfully motivate the child for
further education. The online mode has provided an
opportunity to all the learners to become digitally
educated unintentionally. The upcoming generation
well versed with digital devices and technology and
they get habituated to handle it with ease. The
pandemic had helped the volunteers to realize a time
management and social responsibility.

VI.

FUTURE SCOPE

In this paper, it is focused on partial offline and
partial online mode of learning and discussed about
the merits and demerits of process and also suggested
some possible solution. In future, researchers and can
put major focus on complete online effective
learning for the economically backward class
students (i.e. Learners). The attentive span as well as
fun learning throughout the session can be increased
by providing some possible solutions.
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Abstract— In this article, a brief introduction of
Modular metric spaces are provided from the modular
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I.

INTRODUCTION

The fixed point theory in modular function spaces
was introduced by Khamsi, Kozlowski and Reich in
1990[3]. Vyacheslav chistyakov introduced the
concept of a metric modular on a set in 2006[4]. It is
encouraged partly by the classical linear modular on
function spaces applied by Nanko[1] and others in
1950’s. The concept of a modular on a vector space
was given by Nakano in 1950[1]. Further it is
clarified by Musielak and orlicz in 1959[2]. The
concept of a metric modular on an arbitrary set was
introduced in 2006 by Chistyakov[4] as a
generalization of these ideas.
Vyacheslav
Chsityakov introduced the concept of modular
metrics spaces which have a physical interpretation
via F- modular in 2008[5]. Also further he
developed the theory of modular metric spaces in
2010 [6] [7]. On the other hand we can say precisely
that the concept of fixed point theory in modular
metric spaces was introduced by Abdou and Khamsi
[8]. In literature, studies of fixed point theory cover
a wide range. The most basic and famous fixed point
theorem in Banach fixed point theorem which was
introduced 1n 1922 [14] . It guarantees the existence
and uniqueness of solution of a functional equation.
The main purpose of this paper is to present the fixed
point results for multivalued mappings under the
setting of contraction type in the generalized modular
metric spaces.
II.

PRELIMINARIES

I recall the definitions of modular metric spaces, the
concept of convergence and other result that will be
needed in the sequel.
Definition 1: Let X be a linear space on R. If a
function : X → [0 , ∞] satisfies the following
conditions, we call that m is a modular on a vector
space X [1][11].

m (0) = 0

⇔ 𝑥=0

𝑚 (𝑎𝑥) = 𝑚(𝑥) 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑎 ∈ 𝑅 𝑤𝑖𝑡ℎ |𝑎| = 1
𝑚(𝑎𝑥 + 𝑏𝑦) ≤ 𝑚(𝑥) + 𝑚(𝑦) 𝑖𝑓 𝑎, 𝑏 ≥ 0 , 𝑎 +
𝑏=1
If it holds the (4) property instead of (3)
then m is said to be convex .
(4)
𝑚(𝑎𝑥 + 𝑏𝑦) ≤ 𝑎𝑚(𝑥) +
𝑏𝑚(𝑦) 𝑖𝑓 𝑎, 𝑏 ≥ 0 , 𝑎 + 𝑏 = 1
Thus the modular space 𝑋𝑚 is defined , such that m
a modular on X is :
𝑋𝑚 = { 𝑥 ∈ 𝑋 ∶ 𝑚(𝑎𝑥) → 0 𝑎𝑠 𝑎 → 0}
Let (𝑋, 𝑚) be Modular vector space .Define 𝑊 ∶
(0 , +∞) × 𝑋 × 𝑋 → [ 0, +∞] by
𝑥−𝑦
𝑊𝜆 (𝑥, 𝑦) = 𝑚 (
)
𝜆
Then the following conditions hold.
1 If 𝑊𝜆 (𝑥, 𝑦) = 0 for some λ > 0 and 𝑥, 𝑦 ∈

𝑋,

𝑥 = 𝑦;
𝑊𝜆 (𝑥, 𝑦) = 𝑊𝜆 (𝑦, 𝑥) for any λ > 0 and 𝑥, 𝑦 ∈ 𝑋;
If 𝑚 satisfy the property of Fatou then {𝑥𝑛 } such
𝑥
𝑥
that { 𝑛 } , 𝑚 → , for any λ > 0
𝜆

𝑥−𝑦

𝑚( ) ≤ 𝑚(
𝜆
𝑦 , 𝑥𝑛 𝜖 𝑋𝑚 ..

𝜆

𝑥𝑛 −𝑦
𝜆

) ) ≤ 𝑚(

𝑥𝑛 −𝑦
𝜆

) , for any 𝑥,

Which implies
𝑊𝜆 (𝑥, 𝑦) ≤ (𝑥𝑛 , 𝑦) ≤ (𝑥𝑛 , 𝑦) .
Thus (X,W) satisfy all the properties of generalized
modular metric spaces.
For some λ > 0 ,the Fatou property is satisfied for a
modular function W ,if {𝑥𝑛 } is defined in such that
(𝑥𝑛 , 𝑥) = 0 ,
𝑊𝜆 (𝑥, 𝑦) ≤ (𝑥𝑛 , 𝑦) ≤ (𝑥𝑛 , 𝑦) , for any 𝑦 𝜖 𝑋𝑤 .
Definition 2 Assume that X be an abstract set, a
function W: (0, + ∞) × 𝑋 × 𝑋→ [ 0, ∞] , is defined
by
W ( λ, 𝑥, 𝑦) = 𝑊𝜆 (𝑥, 𝑦)
then

Fixed Point Theorem In Modular Metric Space
W: (0, ∞) × 𝑋 × 𝑋 → [ 0, ∞] is said to be a
regular modular metric on X if the following
conditions are satisfied [9][10]
For any 𝑥, 𝑦 ∈ 𝑋, 𝑊𝜆 (𝑥, 𝑦) = 0 for all λ > 0 if and
only if 𝑥 = 𝑦 ;
2

𝑊𝜆 (𝑥, 𝑦) = 𝑊𝜆 (𝑦, 𝑥) for all λ > 0 ;
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and { 𝑥𝑛 } ∈ 𝐶(𝑊𝜆 , 𝑋, 𝑥),)
we
have
𝑠𝑢𝑝 𝑙𝑖𝑚𝑛 →∞ 𝑊𝜆 (𝑥𝑛 , 𝑦)

𝑊𝜆 (𝑥, 𝑦) ≤ 𝑐

Thus (𝑋, 𝑊) is a generalized modular metric
space.

3 𝑊𝜆+𝜇 (𝑥, 𝑦) = 𝑊𝜆 (𝑥, 𝑧) + 𝑊𝜇 (𝑧, 𝑦)
𝑓𝑜𝑟 𝑎𝑙𝑙 𝜆, 𝜇 > 0 𝑎𝑛𝑑 𝑥, 𝑦, 𝑧 ∈ 𝑋
If it satisfies the following inequality
𝑊𝜆+𝜇 (𝑥, 𝑦) ≤
𝜇
𝜆+𝜇

𝜆
𝜆+𝜇

𝑊𝜆 (𝑥, 𝑧) +

𝑊𝜇 (𝑧, 𝑦)

W is convex , for 𝜆, 𝜇 > 0 and a,b,c ∈ 𝑋 .
A set is introduced
𝐶(𝑊, 𝑋, 𝑥) = { { 𝑥𝑛 } ⊂ 𝑋 ; (𝑥𝑛 , 𝑥) = 0 }
for
𝑥 ∈ 𝑋 ,where X is assumed an abstract set and a
function 𝑊: 𝑋 × 𝑋 → [ 0, ∞] .

Definition 5: suppose ( 𝑋𝑤 , W) be a generalized
modular metric space and {𝑥𝑛 }𝑛 ∈ 𝑁 be a sequence in
𝑋𝑤 ,
a subset M of 𝑋𝑤 then
The sequence {𝑥𝑛 }𝑛 ∈ 𝑁 is called a W- convergent to
𝑥 ∈ 𝑋𝑤 ⇔ 𝑊𝜆 ( 𝑥𝑛 , 𝑥 ) → 0 as n →∞ ; for some λ
>0
𝐴 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 {𝑥𝑛 }𝑛 ∈ 𝑁 is called a W- cauchy if 𝑊𝜆 (
𝑥𝑚 , 𝑥𝑛 ) → 0 and m, n →∞ for some λ > 0.
It is said to be a W- complete if for any
W- cauchy sequence { 𝑥𝑛 } in m, such that

Definition 3 The function 𝑊: 𝑋 × 𝑋 → [ 0, ∞] is
said to be define a generalized metrics on X if the
following axioms are satisfied [2].
1 For every(𝑥, 𝑦)𝜖 𝑋 × 𝑋,
we have
𝑊(𝑥, 𝑦) = 0 𝑡ℎ𝑒𝑛 𝑥 = 𝑦 ;

𝑙𝑖𝑚𝑛,𝑚 →∞ 𝑊𝜆 (𝑥𝑛 , 𝑥𝑚 ) → 0 there exist a
point 𝑥 ∈ 𝑀 : 𝑙𝑖𝑚𝑛 →∞ 𝑊𝜆 (𝑥𝑛 ,,𝑥) = 0
for some λ > 0
It is called W- bounded if
𝛿𝑤,𝜆 (M)= Sup {𝑊𝜆 (𝑥, 𝑦) : x,y ∈ M} < ∞ for some
λ >0 .

2 For every (𝑥, 𝑦)𝜖 𝑋 × 𝑋, 𝑊(𝑥, 𝑦) = 𝑊(𝑦, 𝑥) ,
3 There exist 𝑐 > 0 such that If (𝑥, 𝑦)𝜖 𝑋 × 𝑋, and {
𝑥𝑛 }
∈ 𝐶(𝑊, 𝑋, 𝑥),
𝑊(𝑥, 𝑦) ≤ 𝑐 𝑙𝑖𝑚𝑛 →∞ 𝑠𝑢𝑝 𝑊(𝑥𝑛 , 𝑦)
Thus (𝑋, 𝑊) is a generalized metric space.
Remark – It is clear that, if the set 𝐶(𝑊, 𝑋, 𝑥) = ∅
for every 𝑥 ∈ 𝑋 , then (X, W) is a generalized metric
space ⇔ Condition 1 and 2 of Definition 3 are
satisfied .

Definition 6: The field of metric fixed-point theory
was introduced by Banach with his contraction
principle in1922. We recall
this well- known
Banach theorem which is required for further
investigation.
A function f : x → x on a metric
space (X, d) is called a contraction if there exists 0 ≤
k < 1 such that d(f x, f y) ≤ k d(x, y) for all x, y ∈ X
and if (X, d) is complete, such a mapping has a
unique fixed point.

𝑊𝜆 (𝑥, 𝑦) =

Definition 7: Let Xw be a modular metric space. A
multivalued mapping H : X w→ CB (Xw) is said to
be a multivalued w-contraction if there exists 0 ≤ k <
1 such that Ω λ (Hx, Hy) ≤ kw λ (x, y) for all x, y ∈
Xw and λ > 0. In this case, the least number k which
satisfies the above inequality is said to be the
contraction constant.

Then it satisfies the following conditions .

Remark : For a sequence {xn}n∈N in Xw, it is
obvious that, if lim n → +∞ xn = x and H is a multivalued
w-contraction on Xw, then lim n → +∞
Hxn = Hx.

Definition 4: Let (𝑋, 𝑊) be a generalized metric
space, the function W: (0, + ∞) × 𝑋 × 𝑋→ [ 0, + ∞]
is such that
𝑊(𝑥, 𝑦)
𝜆
Also if {𝑥𝑛 } ∈ 𝐶(𝑊, 𝑋, 𝑥) for some 𝑥 ∈ 𝑋 then we
have 𝑙𝑖𝑚 𝑊𝜆 (𝑥𝑛 , 𝑥) =0 for any λ > 0
𝑛→∞

𝑊𝜆 (𝑥, 𝑦) = 0 for some λ > 0 and 𝑥, 𝑦 ∈ 𝑋 then 𝑥 =
𝑦;
𝑊𝜆 (𝑥, 𝑦) = 𝑊𝜆 (𝑦, 𝑥) for any λ > 0

III.

SUBSET OF MODULAR METRIC SPACES

and 𝑥, 𝑦 ∈ X

Let Xw be a modular metric space and P,Q,R ∈
CB(Xw). Then, the following properties hold.

There exist 𝑐 > 0 such that if (𝑥, 𝑦)𝜖 𝑋 × 𝑋,

δλ(P,Q) = 0 for all λ > 0 ⇔ P ⊆ Q.
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Q ⊆ R ⇒ δλ(P,R) ≤ δλ(P,Q) for all λ > 0.
δλ(P ∪ Q, R)= max{δλ(P, R), δλ(Q, R)} for all λ >
0.
δλ+ μ(P,Q) ≤ δλ(P,R) + δμ (R,Q) for all λ, μ > 0.
Throughout this paper, let CB(Xw)denotes the set of
all nonempty closed bounded subsets of Xw and
C(X) denotes the set of all nonempty closed subsets
of X.
Let P be a non-empty subset of a modular metric
space Xω.
For x ∈ Xw, we denotes wλ(x, P)= inf y ∈ P wλ(x,
y).
For P,Q ∈ CB(Xw), define δλ(P,Q) = supx ∈ P wλ(x,
Q) and the Hausdorff metric modular
Ωλ(P, Q)= max{δλ(P,Q), δλ(Q, P)}. Notice that δλ
is not symmetric.

Wλ(xn, xm) ≤
W λ/m−n(xn, xn+1) +
Wλ/m−n(xn+1n, xn+2)+ · · · + Wλ/m−n (xm−1, xm)
≤ Wλ/m(xn, xn+1) +Wλ/m (xn+1n,
xn+2)+···+Wλ/m(xm−1, xm)
≤ ∑+∞
𝑛=𝑁 𝑊 λ/m (xn , xn+1 )
for all m > n ≥ n∗ for some n∗ ∈ N, and
hence {xn}n∈N is a Cauchy sequence. Then, the
completeness of Xw implies that limn → +∞ xn =
x for some x ∈ Xw . Consequently, the sequence {H
xn}n ∈N converges to H x, that is, lim n → +∞ Ωλ
(H xn, H x) = 0 for all λ > 0. Since xn ∈ Hxn−1, we
have
0 ≤ Wλ(xn+1, H x) ≤ δλ (H xn, H x) ≤ Ωλ (H xn, H
x)
which implies that Wλ(x, Hx) = 0. Since Hx is
closed, it follows that x ∈ Hx.
Now next theorem is the local version of Theorem 1.

Lemma 1 Let P, Q ∈ CB(Xw) and p ∈P. Then, for ε
> 0,there exists appoint qε ∈Q such that
Wλ(p ,qε) ≤ Ωλ(P,Q) + ε.
Proof. Let p ∈ P, ε, λ > 0 be arbitrary. Since Wλ(p,
Q) = inf q∈ Q Wλ(p, q), we claim that Wλ(p, Q) +ε
is not a lower bound of the set {wλ(p ,q) : q ∈ Q}.
Therefore, there exists qε ∈ Q for which Wλ(p, qε) ≤
Wλ(p, Q) + ε and hence Wλ(p, qε) ≤ Ω λ(P,Q) + ε.
IV.

MAIN RESULT

In this section, we have illustrated the Fixed-Point
Theorems for Multivalued Mappings by extending
the result of Mongkolkeha et al[13].
Theorem 1. Let Xw be a complete modular metric
space and H a multivalued W-contraction on Xw
with contraction constant k. Then, H has a fixed point
in Xw.
Proof. Let x0 ∈ Xw be arbitrary and x1 ∈ Hx0. By
Lemma 1 there exists x2 ∈ Hx1 such that
wλ(x1, x2) ≤ Ω λ(H x0, H x1) + k.
so a sequence {xn}n∈N in Xw such that xn ∈ H
xn−1 and
Wλ (xn, xn-1) ≤ Ω λ (H xn−1, H xn) + kn for all n ∈
N.

Theorem 2 Let Xw be a complete modular metric
space, Q w(x0, γ ) = {x∈ X w: wλ(x , x0) ≤ γ, ∀λ>0}
and F : Qw(x0,γ) → CB(Xw). Suppose there exists 0
≤ k < 1 for which Ω λ ( Hx, Hy ) ≤ kw λ (x, y)
for all x, y ∈ Qw (x0,γ), λ > 0 and
Ωλ(F x0, {x0} ≤ (1 – k) γ for all λ > 0. Then, H has
a fixed point in Qw (x0,γ).
Proof : To prove this theorem, we only need to show
that Qw(x0,γ) is complete and H x ⊆ Qw(x0,γ). To
show that Qw(x0,γ) is complete, suppose that
{xn}n∈N is a Cauchy sequence in Qw (x0,γ). Since
Xw is complete,
lim n→ +∞ W λ (xn, x) = 0 for some x∈ Xw for all
λ>0. Since, for each n ∈ N, xn ∈ Qw (x0, γ), we get
Wλ(x0, x) ≤ W λ/2 (x0, xn) + Wλ/2( xn, x)
≤ γ + W λ/2 (xn, x).
As n → +∞, we have Wλ(x0,x) ≤ γ.
Therefore, Qw (x0,γ) is complete.
Now, we prove the latter. For any x ∈ Qw (x0,γ) let
y ∈ H x. Observe that, for all λ > 0,

Hence, by the multivalued W-contraction, we have
Wλ(xn, xn-1) ≤ Ωλ(Hxn−1, Hxn) + kn
≤ k Wλ(xn−1, xn) + kn
≤ k[ kWλ(xn−2, xn−1) + kn−1 ]+ kn
≤ k2Wλ(xn−2, xn−1) + 2kn.

Wλ(y, x0) = δ λ ({y},{x0})
≤ δ λ/3 ({y},H x) + δ λ/3 (Hx, Hx0) + δ
λ/3 (Hx0, {x0})
≤ Ω λ/3(Hx, H x0 ) + Ω λ/3(Hx0, {x0})

Wλ(xn, xn+1) ≤ knWλ(x0, x1)+ nkn.

≤ kWλ (x, x0) + (1 – k)γ

∑𝑛∈𝑁 𝑘n < +∞ and ∑𝑛∈𝑁 𝑛𝑘 n < +∞. Now, since

≤ γ.

∑𝑛∈𝑁 𝑊 λ(xn, xn+1) ≤ Wλ(x0, x1) ∑𝑛∈𝑁 𝑘 n
+∑𝑛∈𝑁 𝑛𝑘 n < +∞,
for all λ > 0. Without loss of generality, suppose m,
n ∈ N and m > n. Observe that, for arbitrary ε > 0,

This implies that Hx ⊆ Qw(x0,γ) for all x ∈ Qw
(x0,γ). Using Theorem 1 to complete the proof.

Fixed Point Theorem In Modular Metric Space
V.
CONCLUSION
A generalized modular metric space is established
,from the conditions of generalized metric space and
a Modular metric space , to prove the Banach
contraction principle for multivalued mapping. This
result has found many applications in computer
science, physics, image processing engineering,
economics and telecommunication.
VI.
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Transient Free Convective Flow Between
Two Vertical Parallel Plates With Constant
Heat Flux & Assymetric
Satish Singh
TCET, Kandivali (East), Mumbai -400101, India
sks2010dr@rediffmail.com
Abstract— In the present paper, we have
considered solutions of the transient free convection
flow of a viscous and incompressible fluid between two
vertical parallel plates as a result of constant heat flux
of the one plate and other plate heated with
asymmetric. The Laplace transform method has been
used to find the solutions for the velocity and
temperature fields by solving the governing partial
differential equations. The
profile behavior of
temperature and velocity of various parameters like
buoyancy force, Prandtl number and time discussed.
The numerical value of skin friction and Nusselt
numbers are discussed into the present paper through
tables.
Keywords— Transient, free convection, constant
heat flux, buoyancy force distribution parameter &
Prandtl number

I.

INTRODUCTION

Investigation of the natural convention in two
vertical or horizontal parallel plate transport
processes due to the coupling of the fluid flow and
heat transfer is a challenging as well as interesting
phenomenon. It has been extensively studied
between vertical plate because of its importance in
many engineering applications and also its
applications in many naturally occurring systems.
Ostrach (1954) and Sparrow et al. (1959) have
studied the combined effects of steady free and
forced convective laminar flow and heat transfer
between vertical parallel walls. Aung et al. (1972)
and Aung (1972), Miyatake and Fuzii (1972, 1973)
have presented their results for steady free
convective flow between two vertical parallel walls
by considering different physical situations of
transport processes.
Unsteady natural convection flows, where
devices are either heated or cooled have its wide
applications in the technological processes, such as
the cooling of the core of a nuclear reactor in the case
of power or pump failures and the warming and
cooling of electronic components such as refrigerator
and A.C.. Singh (1988) has described transient free
convective flow in a vertical channel for asymmetric
heating when one of the plates moving with constant
velocity. The result from a numerical study of the
transient natural convection flow between two
vertical parallel plates have been studies by Joshi
(1988) by considering uniform temperature and
uniform heat flux on the walls. Paul et al. (1996) have
studied the transient free convective flow in a vertical

Sajjan Lal
TCET, Kandivali (East), Mumbai -400101, India
sajjanlal_29@rediffmail.com

channel having constant temperature and constant
heat flux on the channel walls. The recently
analytical solution for the transient free convection
flow in a vertical channel as a result of symmetric
heating was presented by Jha et al. (2003)
In the present study the transient free
convective flow of a viscous incompressible fluid
between two parallel vertical plates when one of the
plates is heated at constant heat flux and other plate
instantaneously raised or lowered and maintained a
constant temperature. A non-dimensional parameter
is used in order to characterize the vertical wall
temperature with respect to the fluid temperature.
The effects of Prandtl number and buoyancy force
distribution parameter have been shown in the
graphical and tabular forms with analytical solutions
obtained by the Laplace transform technique on
velocity and temperature profile.
II.
MATHEMATICAL ANALYSIS
We consider the unsteady free-convective flow of a
viscous incompressible fluid between two vertical
parallel plates. The x-axis is considered along one
of the vertical plates while y-axis is normal to it.
Initially the temperatures of the fluid as well as the

T

walls are same as m . At time t > 0, the heat is
supplied at a constant rate at one of the plate at y =
0 and other plate y = h is instantaneously raised or

T
lowered to h and Tc respectively such that ( Th >

Tc ) which is thereafter maintained constant

temperature. Also, it is assumed that all the fluid
properties are constant except that the influence of
the density variation with temperature is considered
in the body force. Under usual Boussinesq
approximation by the following temperature and
velocity profile is given by

Transient Free Convective Flow Between Two Vertical Parallel Plates With Constant Heat Flux & Assymetric
The above equation and boundary conditions
have been non-dimensional form using the following
parameters

+

∞

1

∑(−1)𝑛

(𝑃𝑟 − 1)√𝑃𝑟 𝑛=0

u = u  / g
∞

𝜃̄ = ∑(−1)𝑛

The momentum and thermal energy conservation
equations in non-dimensional form for the
considered model are derived as follows:

𝑛=0

 u  2u
=
+ ,
 t  y2

The initial and boundary conditions for the velocity
and temperature fields in non-dimensional form are
obtained as follows:
t  0; u = 0,  = 0;
𝑡>0 |

𝑢 = 0,
𝑢 = 0,

for 0  y  1;
𝜕𝜃
= -1
at y = 0;
𝜕𝑦
𝜃 = R at y = 1.

Additional non-dimensional parameters appearing in
the above equations are the Prandtl number Pr and
the buoyancy force distribution parameter R defined
by

In this paper the parameter R is very important due
to its fundamental effect on the transport processes
between the vertical plates.
III.
ANALYTICAL SOLUTION
Taking the Laplace Transform of equations (4) to (5)
under initial condition given by (6) the following
differential equations

{𝑒 −𝑏√𝑠 − 𝑒 −𝑒√𝑠 − 𝑒 −𝑖√𝑠

− 𝑒 −𝑑√𝑠 + 𝑒 −0√𝑠 + 𝑒 −𝑝√𝑠 }
𝑅
+
(𝑒 −𝑒√𝑠 − 𝑒 −𝑔√𝑠 )
(𝑃𝑟 − 1)𝑠 2
1
+
(𝑒 −𝑔√𝑠 − 𝑒 −𝑚√𝑠 )
(𝑃𝑟 − 1)𝑠

y=y/h, ,t=t / h2

  1  2
.
=
 t Pr  y 2

1
𝑠 5/2
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𝑅 −𝑎√𝑠
{𝑒
− 𝑒 −𝑏√𝑠 }
𝑠
1
+
{𝑒 −𝑐√𝑠 − 𝑒 −𝑑√𝑠 }
√𝑃𝑟 𝑠 3/2
𝑅
+ 𝑒 −𝑒√𝑠
𝑠

In equation (12) and (13) summation terms are
−1

present due to expansion of {1 − 𝑒 −2√𝑠 } and {1 −
−1

𝑒 −2√𝑃𝑟 𝑠 } by binomial theorem.
Apply the inverse Laplace Transform of equations
(12) and (13), temperature and velocity profile is
given by
∞

𝑢=

𝑅
{∑(−1)𝑛 [𝐹(𝑎, 𝑡) − 𝐹(𝑐, 𝑡) + 𝐹(𝑒, 𝑡)
(𝑃𝑟 − 1))
𝑛=0
+ 𝐹(𝑓, 𝑡) + 𝐹(ℎ, 𝑡)

−𝐹(𝑔, 𝑡) + 𝐹(𝑘, 𝑡) − 𝐹(𝑙, 𝑡) − 𝐹(𝑛, 𝑡) − 𝐹(𝑞, 𝑡]
+ 𝐹(𝑒, 𝑡) − 𝐹(𝑔, 𝑡)}
+

1
(𝑃𝑟 − 1)√𝑃𝑟
+

{𝐹2 (𝑏, 𝑡) − 𝐹2 (𝑒, 𝑡) − 𝐹(𝑖, 𝑡) − 𝐹2 (𝑑, 𝑡)
+ 𝐹2 (𝑜, 𝑡) + 𝐹2 (𝑝, 𝑡)}

1
𝑔
𝑚
[𝑒𝑟𝑓𝑐(
) − 𝑒𝑟𝑓𝑐(
)]
(𝑃𝑟 − 1)
2√𝑡
2√𝑡
∞

𝑒
𝑎
𝜃 = 𝑅. 𝑒𝑟𝑓𝑐(
) + 𝑅. ∑(−1)𝑛 {𝑒𝑟𝑓𝑐(
)
2√𝑡
2√𝑡
𝑛=0
𝑏
− 𝑒𝑟𝑓𝑐(
)}
2√𝑡
∞
1
+
∑(−1)𝑛 {𝐹1 (𝑐, 𝑡)
√𝑃𝑟 𝑛=0
− 𝐹1 (𝑑, 𝑡)}.
Where
𝑎 = (2𝑛 + 𝑦 + 1)√𝑃𝑟 , 𝑏 = (2𝑛 + 𝑦)√𝑃𝑟 𝑐
= (2𝑛 + 𝑦 − 1)√𝑃𝑟

and boundary conditions

𝑑 = (2𝑛 − 𝑦)√𝑃𝑟 , 𝑒 = (𝑦 + 1)√𝑃𝑟 𝑓
= (2𝑛 − 1)√𝑃𝑟 + 2𝑛 + 1
𝑔 = 2𝑛 + 1 + √𝑃𝑟 , ℎ = (2𝑛 + 2)√𝑃𝑟 + 2𝑛 + 2𝑖
= 2𝑛√𝑃𝑟 + 2𝑛 + 2

Solutions of equations (9) and (10) with boundary
condition (11) is
∞

𝑢̄ =

𝑅
1
∑(−1)𝑛 2 {𝑒 −𝑎√𝑠 − 𝑒 −𝑐√𝑠 + 𝑒 −𝑒√𝑠
(𝑃𝑟 − 1)
𝑠
𝑛=0

+ 𝑒 −𝑓√𝑠 + 𝑒 −ℎ√𝑠 − 𝑒 −𝑔√𝑠 + 𝑒 −𝑘√𝑠
− 𝑒 −𝑙√𝑠 − 𝑒 −𝑛√𝑠 − 𝑒 −𝑞√𝑠 }

𝑗 = 2𝑛 + 1 + 2√𝑃𝑟 , 𝑘 = (2𝑛 + 1)√𝑃𝑟 + 2𝑛 − 1𝑙
= (2𝑛 − 1)√𝑃𝑟 + 2𝑛 − 1
𝑚 = 2𝑛 − 1 + √𝑃𝑟 , 𝑜 = (2𝑛 + 2)√𝑃𝑟 + 2𝑛𝑝
= 2𝑛√𝑃𝑟 + 2𝑛 − 1
𝑚 = 2𝑛 − 1 + √𝑃𝑟 , 𝑜 = (2𝑛 + 2)√𝑃𝑟 + 2𝑛𝑝 = 2𝑛√𝑃𝑟 + 2𝑛

In the above equations, erfc is the complementary
error function defined by
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𝑏32 √𝑃𝑟
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)

𝑏32
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𝜕𝜃
𝑃𝑟
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|
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𝜕𝑦 𝑦=1
𝜋𝑡
4𝑡
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√𝑃𝑟{}} {}}]]

∞

𝑏2 √𝑃𝑟
2
𝑏2
∑ {𝑛 [𝑒𝑟𝑓𝑐( ) − 𝑃𝑟 𝑒𝑟𝑓𝑐(
)]
(𝑃𝑟 − 1)
√𝑡
√𝑡
𝑛=0

𝑏1
+ (𝑏1 ) [𝑒𝑟𝑓𝑐( )
√𝑡
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2
√𝑡 −𝑏2 2/𝑡
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𝜋
√
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2
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𝜋
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𝑡

)
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𝑏2 𝑃
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∞
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√

√𝑡
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2√𝑡
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Using the equations (14) and (15), the skin-friction
and the rate of heat transfer on both the walls in nondimensional form are given by
𝜕𝑢
2
𝜏0 = |
=
∑
𝜕𝑦 𝑦=0 𝑃𝑟 − 1

𝑡
𝑏32
)} -2√ {𝑒𝑥𝑝 (− )
𝜋
4𝑡

2

𝑅 √𝑝𝑟
√𝜋𝑡

∞
2

∑ 𝑒 −𝑃𝑟 𝑏1 /𝑡 + 2
𝑛=0

𝑅
√𝜋

)

𝑒 −𝑃𝑟 /𝑡

where
b1 = k + 1,

b2 = k,

b3 = 2k + 1

It should be noted that the above results correspond
to Singh et al. (1996) and Jha et al. (2003) for the
cases R = 0 and R = 1 respectively. To compare the
steady state solution obtained from the Equations
(14) and (15) with the exact solution for the steady
state, we put

u
u
= 0 and
in the Equation
t
t

(5) and (6) and find the solution of resulting
equations by using only boundary conditions of (7).
By doing so the solutions for the velocity and
temperature fields steady state are obtained as
follows:

s = -y + 1+R.

Transient Free Convective Flow Between Two Vertical Parallel Plates With Constant Heat Flux & Assymetric
The steady state values of the skin-friction and
Nusselt number from the expressions (20-21) on both
the walls are almost same with the values obtained
from the following expressions:

and

IV.

RESULTS & DISCUSION

The velocity and temperature profile phenomenon
occurring as a result of free convective flow between
the vertical walls is governed by the physical
parameters R and Pr. The numerical computations
carried out from Equation (13) and (14) for the
velocity and temperature fields respectively,
whereas, the numerical values of the skin-friction
and rate of heat transfer are presented in the tabular
form. In the process of calculation, the values of
Prandtl number (Pr) are taken as 0.71 and 7.0
corresponding to the realistic fluids air and water
respectively. The numerical values of skin-friction 0
and 1 as well as Nusselt number Nu1 are presented
in tables 1 and 2 for the air and water respectively for
different values of the buoyancy force distribution
parameter R and time t. An important observation
from the tables is that the numerical values of skinfriction at both the walls increase as the values of the
buoyancy force distribution parameter R and time t
increases. The numerical values of 1 is same for R
= 1 because symmetric flow occurs for this case. As
R changes from 1 to -0.7, differences between the
values of 0 and 1 increase. It is clear from the tables
that the heat transfer rate on both the walls decreases
as the value of R increases for both the air and water.
V.
CONCLUSION
Transient free convection flow of a viscous and
incompressible fluid between two vertical parallel
plates occurring as a result of the constant heat flux
at one plate and other plate heated asymmetric has
been studied by defining a buoyancy force
distribution parameter R. It has been found that the
symmetric/asymmetric nature of the flow formation
can be obtained by giving a suitable value to the
buoyancy force distribution parameter. Formation of
the upward flow occurs near the heated wall while
downward flow forms near the cooled wall for
negative values of the buoyancy force distribution
parameter.
NOMENCLATURE
Cp specific heat at constant pressure J Kg-1 K-1
g acceleration due to gravity ms-2
H distance between two vertical walls m
k thermal conductivity Wm-1 K-1
Nu0
Nusselt number at the wall y = 0

Nu1
Nusselt number at the wall y = 1
Pr Prandtl number
R Buoyancy force distribution parameter
t/ time s
t time in non-dimensional form
Tm initial temperature of the fluid K
Th temperature of the wall at y/ = 0 K
Tc temperature of the wall at y/ = H K
u velocity of the fluid m s-1
u fluid velocity in non-dimensional form
y co-ordinate perpendicular of the walls m
y dimensionless co-ordinate perpendicular to the
walls
Greek symbols
 coefficient of thermal expansion K-1
 dynamic viscosity of the fluid kg m-1 s-1
 temperature of the fluid in non-dimensional form
 kinematic viscosity of the fluid m2 s-1
0 skin-friction in non-dimensional form at the wall
y=0
1 skin-friction in non-dimensional form at the wall
y=1
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Abstract— The human existence is closely
associated with environmental and ecological systems.
All human needs are being sufficed through these
systems. The elements of these systems are tangible as
well as intangible. Since ages human is trying to adapt
in these systems through various ways such as
behavioral pattern, social cohesion, cultural trends,
artistic expressions etc. These all are the outcomes of
his responses to environmental and ecological systems
and their inter-relationship.
Shelter is human’s one of the fundamental needs and
architecture is evolved because of these needs. In fact,
Architecture is an outcome of human’s physiological
and psychological needs. The timeline from stone age
to the modern era indicates the significant changes and
advancements in various aspects of architecture such
as functional, technical, economic, environmental as
well as aesthetical. The rudiments of these aspects are
safety and security, convenience and comfort, economy
and affordability. Hence, the relationship between
architecture, environment and ecology is intimate and
interdependent. Conserving this relationship is a need
of time to cope-up with challenges such as
environmental adversities, social inequality and
economic crisis. To mitigate these challenges, some
robust measures need to be taken on micro as well as
macro level.
The paper illustrates this relationship through
examples and justifies vernacular trends and practices
in architecture which leads to sustainability.
Keywords— Environment, Ecology, Rudiments,
Vernacular Architecture, Sustainability

I.

INTRODUCTION

The existence of life on the planet Earth owes to four
primary systems called as spheres. These are named
as atmosphere (air), hydrosphere (water), lithosphere
(land) and biosphere (life). All spheres are
interdependent and due to this interdependency, the
life on the planet evolved and sustained.
Since ages, human existence is closely associated
with these spheres. These spheres are nothing but the
environmental and ecological systems. Human is one
of the elements of these systems Elements of
environment and ecology are tangible as well as
intangible; His life, culture evolved from these
systems and being proceeded consistently along with
other living organisms, inorganic elements and
celestial bodies as well.
Man is a part of the environment and one of the
elements of Ecological system on the Earth. The
changes in Environmental and Ecological systems

directly as well as indirectly impacts on his life and
ultimately his existence.
Human is dependent on Environment and Ecology
wholly for his fundamental as well as secondary
needs. These needs are primarily sourced and derived
from natural resources. Natural resources are
categorized into two; biotic and abiotic. Fundamental
needs of man food, clothing are sourced by plants,
animals and shelter is created by biotic as well as
abiotic natural resources. All the primary and
secondary resources are derived and made by the
natural resources.
Focusing on his need of shelter, since ages human is
consistently progressing to satisfy his living needs in
terms of functional spaces, available materials,
construction techniques, climatic adaptation,
economic viability as well as aesthetical value. His
journey from caves and tree to the modern buildings
shows his intellectual and skill development in the
field of architecture and technology. Over the period
it is proven that the relation between human and his
surrounding is candid and sustainable.
II.

ENVIRONMENT

Defining environment as the natural and built set-ups
around us.
Natural Environment comprises Climate, hydrology,
geology, topography and eco-systems.
Climate refers temperature, rainfall, humidity,
winds;
Hydrology refers water reserves on the Earth’s
surface (Fresh water, frozen water, saline water) as
well as ground water in terms of quality and quantity.
Geology refers characteristics of rock and soil
Topography refers land form; flat, sloping, low lying
area
Eco system refers flora, fauna microorganisms

Fig. 1: Natural Environment
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Built Environment refers
the
man-made
developments that caters his various needs such as
living spaces, work areas, social activities,
recreational needs etc. These developments replace
wholly or partly original natural settings of the land.
Built environment comprise buildings, parks,
settlements, cities, services (water supply, drainage,
electrical etc.), transportation infrastructure (roads,
bridges, rails etc.)
Maintaining the balance between natural and built
environment leads to sustainability.

Fig. 3: Vernacular Architecture in Various Regions

Fig. 2: Built Environment

III.
ECOLOGY
Ecology: Referring ecology as a relationship
between living organisms (plants, animals and
micro-organisms) and their surroundings. In short its
relationship between biotic and abiotic elements in
the environment. Every geography has its own
ecosystem. Several ecosystems are present on the
planet as per their geographic settings, climatic
conditions, hydrological settings, geological
characteristics, topographic profile etc.
In Urban areas maintaining Environmental quality
and Ecological balance needs empathetic attitude as
well as judicious approach on all levels; individual,
community and institutional.
IV.

ARCHITECTURAL RUDIMENTS: THE
VERNACULAR PRACTICES

In all over the world, vernacular skills and
trends are being practiced in houses and other
buildings which gives identity to the region.
• Locally available materials are used in
construction, local construction trends and
skills prove its cost effectiveness.
• Local architectural features of the building
provide climatic responsiveness.
• Local cultural trends reflect in built forms
maintain social integrity.
B. Aspects of Vernacular Architecture.
• Context Responsiveness (Climatology,
hydrology, geology, topography, ecology,
socio- cultural, socio- economic)
• Locally
available
Materials,
local
construction techniques, local architectural
features, building elements

Architecture is seamless blend of human need,
science and art which is being practiced by human
since ages. It involves functionality, technology,
environment, economics and aesthetics as well. The
vernacular (local) trends of architecture are proven
sustainable due to their site conditions and regional
context and justifies spatial conditions.

• Design Aspects – Functional, technical,
environmental, Economic, aesthetic, cultural

A. Vernacular Architecture
Vernacular architecture reflects local social needs,
cultural trends, technical skills and environmental set
ups of the area. It is influenced by localized needs,
local construction materials, local climate, local
traditions and techniques, etc. and hence vary from
region to region. It defines peculiarity and character
of the place.

C. Features of Vernacular Architecture
• Building Elements – Flooring, Enclosure,
opening, roof, verandah, courtyard
• Local materials and construction techniques
for various building elements.
• Openings forms and sizes – Doors,
Windows, Zarokhas, skylights
• Art expressions

• Balance between Natural and Built
environment, Optimum Use of Natural
Resources,
• Social Cohesiveness, Resource Management

40

IC-HSTE 2021
V.

41
CASE EXAMPLES OF VERNACULAR
ARCHITECTURE

Vernacular Architecture can be well illustrated
with the help of vernacular houses in three different
Climatic Zones in Indian Context.
A. Bhunga in Kutch region in Gujrat – Hot
and Dry
B. Warli hut in Maharashtra – Warm and
Humid
C. Jubbal in Himachal Pradesh – Cold and
Cloudy
All the three examples of vernacular houses are
found in three different climatic zones: Hot and Dry,
Warm and Humid and Cold and Cloudy respectively.
These houses have a large influence on the local
climatic conditions, geographic set ups and cultural
expressions.
A. Bhunga in Kachchha, Gujrat
Bhunga is an Architectural form traditionally
practiced for houses in the state of Rajasthan and
Kachchh region in the state of Gujarat. The terrain of
the region is predominantly flat.

•Features of Bhunga: Bhungas are single storied and
circular in plan of dimeter between 3m and 6m. The
circular form of Bhunga is advantageous in two
ways. 1. Lesser wall surface is exposed to the sun
than that of polygonal surfaces. 2. Resistance to
lateral forces as the region lies in earthquake prone
area. Wall of 450 mm thick provides thermal
insulation in summer and conserves warm air in
winter.

Fig. 5: Regional Landscape of Kachchha region

Fig. 6: Cultural Expressions of Kachchha region

Fig. 7: Cluster of Bhunga

Fig. 4: Location of Kachha Region

•Climate – Hot and Dry,
•Temperature Cold winter, hot summer, Annual
temperature varies between 50 and 0 degree Celsius.
•Rainfall- Annual rainfall is 360mm, scanty.
•Wind –Hot and Dusty winds
•Seismic Zone - The region falls under Seismic Zone
V which is highly earthquake prone area.
•Regional Landscape: Plain land, Sandy soil, salt
marsh, Khariyo grass
•Culture – Art expressions, painting, handloom,
handicraft, embroidery, mirror art, Garba – Folk
dance
•Settlement Pattern: Clustered houses (Bhungas) on
a common plinth, forms central court yard acts as an
interaction space. Houses are opened into the
courtyard defines introvert planning.

Fig. 8: Bhunga

Conical roof made up of thatch helps ventilation
from the roof and simultaneously filtrate dusty
winds. The dust particles get trapped in the thatch
and clean air enter into the house.
The entire Bhunga is constructed in locally available
materials as well as constructed by the local folks
which saves the cost of material and labor.
•Building Elements
Plinth – A common plinth called Otla in vernacular
language
Materials – Rubble stone and earth
Flooring – Compacted Earth flooring and cow dung
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Enclosure – Form Circular enclosure ensures
minimum exposure to the sun as well as withstands
earthquake
Material – Earth blocks made up of Primarily Mud,
rice husk, Cow dung, for morter and plaster mud,
cow dung
Openings - Small openings (windows, zarokhas,
jalis)
Material – Wooden frames and panes, wooden jalis.
Roof – Conical in shape
Materials – Thatch, timber, bamboo, rope
•Construction Details
Walls: Wall is circular in shape. Mud blocks made
up of clayey soil and husk are laid on otla. The
mixture of local soil and cow dung is used for mortar
as well as plaster.
Roof: Roof is conical in shape. A king post is placed
over a center of Tie beam. Wooden joists are radially
placed along the circular wall; one end projected
outside the wall and the other fixed to the upper end
of the king post. Ring beam and purlins form the roof
frame. Thatch in the bundled form is laid over the
frame as covering material.
The use of locally available materials, local
construction techniques and local skilled labor
proves the Bhunga House economical and
sustainable.

•Climate: Warm and humid, Annual Temperature
variations 12 degree and 35 degree Celsius.
Monsoon between June and September, Average
Annual rainfall 2400 mm
•Wind - Prevailing winds south West.
•Seismic Zone: The region falls under Seismic Zone
III, moderate risk
•Regional Landscape: Hilly terrain, natural drains,
Native Trees– Mango, Jamun, Bor, Taad,
•Culture: Art Expressions - Warli paintings, crafts,
festivals, folk dance

Fig. 11: Art Expressions of Warli Community

•Settlement Pattern: Clustered houses on the hill
slopes as well as plain land. Houses are built as per
the topographic profile hence derives organic form of
the settlement.
•Features of Warli Houses
Warli houses are single storied and of simple
rectangular form with sloping roof mainly Gable or
Hip roof. Warli settlements are generally found on
the hill slope.
Most of the Warli houses have closed and semi open
spaces. The semi open spaces are generally social
interaction spaces and keeps the house ventilated as
well.

Fig. 9: Construction details of Bhunga

B. Warli hut in Maharashtra
Warli is a tribal community inhabited in Western
Maharashtra and Gujrat. They have their peculiar
style of construction for their houses.The houses are
made up of locally available materials which are
locally available, environmentally responsive and
economical.

Fig. 12: A typical Warli House

•Building Elements
Plinth –The plinth is of low height. Plinth is exended
used as verandah which is covered but not enclosed.
Materials – Undressed stone
Flooring – Flooring is done
Materials – Mud, cow dung
Enclosure – Lightweight enclosure which allows air
movement and losses heat quickly.
Materials – Mud, cow dung and stems of Karvy
plant/ bamboo

Fig. 10: Location Map of Warli Tribal Areas

Openings – Doors and windows are rectangular in
shape.
Material – Wooden frames and panes
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Roof – Sloping roof
Materials – Thatch/ Clay tiles, for framing bamboo/
timber
•Construction Techniques
Traditional Wattle and Daub construction technique
is used for enclosures. In this technique branches of
locally available plant called as Karvi are used for
framing known as wattle and then daubed with mud
and straws. Then after the wall is plastered with mud
and cow dung.
The flooring of the house is made up of mud.Roof of
the house is made up of bamboo frame and covered
with thatch or clay tiles.The entire construction is
lightweight and faster.

Fig. 15: Map of Himachal Pradesh

•Climate: Cold and Cloudy, Cold and Sunny.
Considerable Climatic variations due to the varied
altitudes (350 M to 4800 M from MSL).
Annual Temperature variations between 30 degrees
and -3 degree Celsius
Annual rainfall 1469 mm
•Winds: Chilled winds.
•Seismic Zone: The region falls under Seismic Zone
of IV and V (High risk and very high risk)
•Regional Landscape: Hilly terrain, natural drains,
Native trees – Cedar, Pine, Oak

Fig. 13: Wattle and Daub construction technique

•Culture: Art Expressions –Wood Carving, folk
dance

Walls are constructed and maintained periodically as
materials used for walls and roof are not long lasting.
The native people are skilled to build their own
houses.

Fig. 16: Art Expressions of Himachal Pradesh

•Settlement Pattern: Settlements on Southern side
slopes to face and admit the sun over exterior wall
and interior spaces respectively. Low height building
which allow sun ray to penetrate in houses, also
houses are closely connected to each other which
prevents chilled winds enter into the houses.

Fig. 14: Construction images of Warli house

C. Kath Kuni in Himachal Pradesh
Kath Kuni is a traditional house construction
technique practiced in Himachal Pradesh. Kath and
Kuni in local language mean wood and angle
respectively. The buildings constructed with this
technique sustains in seismic prone area. Wood and
locally available stone used in construction prove it
environmentally responsive and economical.

Fig. 17: Settlement Pattern of Himachal Pradesh

•Features of Kathi Kuni Houses: Houses are of
cuboidal form and 2-3 stories high. Livestock and
storage materials (Fodder, granary) is housed on
Ground Floor. Kitchen and other liveable spaces are
placed on first and second floor. Cantilevered
balcony allows sun and becomes a liveable space in
the day time. The attic space is formed in every house

Environment, Ecology and Architectural Rudiments: The Candid Relationship
due to high pitch roof. Room height is low between
2.1m and 2.4 m.

Himachal Pradesh has varied Geographic patterns,
such as altitude, climate, land profile, ecology etc.
Architectural practices are derived and modified
accordingly.
VI.

Fig. 18: Section of Kath Kuni House.

Local materials, local construction techniques and
local living style reflects in the houses of
•Construction Techniques: Walls - Locally available
materials dressed stone and timber is used for wall
construction. Alternate layers of timber and stone are
laid. The masonry is dry; no mortar is used. This
technique safeguards the structure against seismic
forces.
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CONCLUSIONS

Considering the above case studies, it can be
concluded that the Architectural rudiments and
culture have a large influence of local Environment
and Ecology. These rudimentary practices are
derived as per the local geography, climate,
landform, livelihood, material availability, local
skills, cultural trends etc. and hence sustained over
the centuries.
But these practices have certain limitations. To
overcome these limitations, we need to relook these
practices with the help of technology. It is a
challenging situation in which the vernacular essence
to be maintained with efficient use of resources;
natural as well as man-made. Certain approaches
need to be adopted to derive the solutions. The
approaches can be Revive, Retrofit, and Revitalize.
Revive: Rediscover primitive skills/ practices/ trends
which are dependent on natural sources/ conditions.
Retrofit: Redesign primitive object/ system with
additional components for comfort, convenience
Revitalize: Invention in primitive skills/ practices/
trends to achieve optimum output with the help of
technology
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Abstract— This paper reflects the innovative
information about the impact of COVID-19 on every
family member. This has affected the thought process,
health, food, housing, financial growth, relationship,
employability, opportunity, reliability, education,
social interaction in the family. From COVID-19 every
family member has learnt the lession to survive in
difficulty situation.
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I.

INTRODUCTION

COVID-19 has perturbed our world, with
devastating impacts on kids and families across the
world. From job loss to physical health, emotional
and psychological state of family members. Kid’s
activity has been affected tremendously [1].
International information indicate that the numbers
of youngsters are symptomatic, from the virus is
extremely little compared to older age teams. Since
the numbers of youngsters affected are
comparatively low, they will seem to be relatively
low or insignificant. Majority of the old age family
members had suffered from fever, cough, acute chest
syndrome, respiratory disorder. WHO have given the
advice to take care their own health and protects
other by following different guidelines [2].
II.

PHYSICAL & MENTAL HEALTH

Adults have toughened variety of pandemic-related
consequences, like closures of universities and loss
of financial gain, that leads to poor mental state
throughout the pandemic, a bigger than average
population of young adults suffered from symptoms
of tension and/or emotional disorder During, the
pandemic, higher rates of tension and depression
have been observed as shown in fig. (8), fig. (9), fig.
(13), fig. (16). Many family members started
practicing yoga and pranayama to become healthy as
shown in fig. (10) and fig. (11)
III.

EMPLOYMENT & FINANCE STATUS

The outbreak of Covid-19 and the subsequent
measures taken by the government to prevent the
outbreak changed the lives of people in various ways.
The outbreak forced governments to impose the strict
lockdown of the country which means all the
institutions were closed for more than 10 months
consistently. The lockdown had a great impact on
economy of the country as well as the economics of
an individual family. Most of the people in India are

the single bread earners for their families, this
lockdown closed the opportunities of earning for
them. The private institutions and organisations
including education, banking and manufacturing
companies started reducing the salaries of the
employees with various criterions.
People who were working in unorganised sector had
to depend on government help to meet the hunger
due to lack of food and other essential things. The
commerce and trade were greatly impacted or could
come to standstill due to strict lockdown. The
banking sector had given three to four months
moratorium period of the loans taken by people for
house, car, and personal purposes. The banks later
come with the policy of repaying the loan amount
with same interest, that could put additional burden
to the people who could enjoy moratorium period for
their loans. There were various sanctions imposed by
various institutions and organization in the of getting
costly tests conducted created unrest among the
people due to additional cost burden as shown in fig.
(12) and fig. (15).
Table1: Family member’s satisfaction with financial situation
at present

Sr. No.

% People

% Satisfaction with
financial situation
at present

1

7.5

100

2

8.7

90

3

16.5

80

4

18.2

70

5

12.9

60

6

13.7

50

7

22.5

40

Table I and fig. (6) indicates that only 7.5% people
are satisfied 100% with financial situation at present.
Majority of the people approximately 22.5% are
satisfied with 40% with financial situation at present.
IV.

EDUCATION

The COVID-19 pandemic has thrown many
challenges as well as a bundle of opportunities for the
education sector like many other sectors across the
globe. It has given a very clear message that change
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is inevitable and one has to adopt it as quickly as
possible in order to excel. It has catalysed the entire
education sector for making effective and innovative
ways of imparting education by making use of
technology, which otherwise the education sector
would have never witnessed. With the advent of
complete online education in order to maintain
physical distancing students were forced to attend
classes by live video streaming via a number of
platforms. It is imperative to highlight here that
students were forced to use computers and mobile
devices for entertainment as well as studies which is
the two most time taking activities for most of the
students. This has increased screen time for all
students who could fruitfully engage themselves
without getting psychologically affected. Another
concern is for the students who were not having
access to computing devices and the internet was not
in a position to even attend classes and keep up their
academic activities. This has created a digital divide
among students which lead to increased peer
pressure in the time of the pandemic. There were
many parents for whom income got affected and they
were not able to pay the fee for school/colleges and
many such students were forced not to attend online
classes and, in many instances, students were not
allowed to write exams or their results were kept on
hold. This has created a tremendous psychological
impact for many such students leading to abnormal
behaviour among students. In the case of HEI,
particularly science/Engineering students got
hampered as they were not able to perform laboratory
sessions and internships as it requires access to labs
physically. This has impacted the skill set that needs
to be developed for the graduating students and
further, it will have a negative impact on
employment, productivity, and innovation.
The currents outbreak of COVID-19 has thrown
many such challenges and accepting these challenges
has resulted in some positive impacts on the
education sector like rising in use of learning
management system (LMS) and enterprise resource
planning (ERP). It has also resulted in the acceptance
of the online mode of learning using various tools
like webcam, pen tab, and computing device as well
as the blended mode of learning. It was a challenging
time for many teachers as well particularly for old
teachers who have very little digital literacy. They
have also taken the problem head-on and improved
their capabilities in order to deliver quality education
to students. In this pandemic time, we have witnessed
more collaborative work, a rise in online meetings,
and improved digital literacy for teachers.
There was increased responsibility for parents in
order to take care of their wards. As students were
not going to educational campuses and online
learning was new for all, parents also had to cope up
with all these and help their wards in terms of
providing necessary infrastructures, extending help
for getting connected to the class, and helping in
academic activities as well. In many instances, it was
not possible for parents who were from poor
economic backgrounds and illiterate, but even for
educated and financially sound parents, it was a
challenge.
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To sum up we can say that in the time of the
prevailing pandemic all stakeholders like students,
teachers, and parents got immensely impacted and
we have learned a lot from this situation.

Fig. 1: Response of different age group

Fig. 2: Male / Female Response

Fig. 3: Number of people in household

Fig. 4: Children under 18 below
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Fig. 8: Worried about Family
Fig. 5: Satisfaction with life at present

Fig. 9: Worried about family health
Fig. 6: Satisfaction with financial situation

The survey data have been collected from different
family members as shown in fig. (1), fig. (2), fig. (3)
and fig. (4). Sources of information related to
COVID 19 have shown in fig. (17)
Table 2: Family member’s satisfaction with life at present

Sr.
No.

% People

% Satisfaction with life at
present

1

7.7

100

2

8.8

90

3

20.0

80

4

21.9

70

5

12.5

60

6

13.5

50

7

15.5

40

Table II and fig. (5) indicates that only 7.7% people
are satisfied 100% with life at present. Majority of
the people approximately 22.5% are satisfied with
40% with life at present.

Fig. 7: Satisfied with my Family

Fig. 10: Practicing Yoga

Fig. 11: Practicing Pranayam

Fig. 12: Ups and downs related to employment, business and
health
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V.
RESULTS & DISCUSSIONS
From the survey report of COVID-19 impact on
family members, we found that 7.5% to 7.7% people
are satisfied 100% with financial situation and life at
present. We have observed that 68% people are
worried about family health. 18.5% to 22.1% people
are practicing yoga and pranayama to become
healthy.
65.2% people have faced the ups and downs related
to employment, business and health. It has been also
observed that 50% to 80% people enjoyed using
social media. 13.2% people have shown major
negative, 28.9% have shown moderate negative and
27.8% minor negative related to their loan payment,
household bills etc. 69.2% people have obtained the
information about COVID-19 awareness from
Television

Fig. 13: Tension at home

VI.

CONCLUSIONS

The lockdown due to COVID-19 had a great impact
on old age family members health, public or private
sectors job, employment, education of children. It
also has impacted the economy of the country as well
as the economics of an individual family members.

Fig. 14: Enjoyed using social media

COVID-19 has created a tremendous psychological
impact for many students leading to abnormal
behaviour among students.

Fig. 15: Impact on loan payment, household bills etc
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Abstract— Ethical Education is an important
aspect of education. It creates a strong foundation for
the individual to develop their personality. If ethical
education is provided to the individual from early life,
the individuals can sustain in the society and succeed
in their endeavors. Ethical education starts at family
and continues in school, college and society. Therefore,
overall development of an individual depends on the
learning he gets from all these sources. This will help
in developing their behavioral skills which will help
them in their career. Ethics are also important for
engineers to become successful in their career. Ethical
education plays an important role in developing
behavioral aspects ensuring the future requirements.
Teachers and students both require ethical education
to be imbibed to ensure the individual and company’s
success. This paper attempts to study existing
problems and tries to resolve them in providing ethical
education to engineers.
Keywords— Ethical education, behavioral aspects,
teacher and student education

I.

INTRODUCTION

Learning is a continuous process. One learns from
everybody he comes in contact, learning from leaders
and followers, and learning from good and bad
experiences. During this process of learning, it also
provides a set of skills which can help in building the
character of a person. It is the vehicle of knowledge
which provides specific field’s knowledge, social
conduct, strength, character, self-respect and many
such skills which help in overall development of an
individual. Along with these qualities, a set of ethical
values which create a strong impact on an individual
to develop a personality which can help in
developing a strong bond and relationship with all..
India is a country, where values have been given a
prime importance since ages. Values have been
imparted at home and in schools, which help in
building a powerful relationship among the people.
Values are also called as ethics in professional
manner. To build a strong and united India, ethical
education is the need of the hour. Ethical education
provides students with a dynamic compass at school
and throughout the rest of their lives, strengthening
their resilience and well-being. It nurtures the
development of good character, deep thinking and
altruistic behaviour1. It has created a niche of itself
in technical education which can also work as a tool
in providing professionalism but also a purpose in
life. The controlling and statutory bodies of
education should reconsider education based on
values, since it is necessary to develop professionals

with not just technical expertise but developing
responsible citizens should be the goal. Teachers
should articulate the need to understand the value of
human life and the necessity for students to
understand the purpose of education respectively.
The outcome of value-based education is the positive
transformation of individuals and institutions exactly what our world needs.
Ethical education promotes the feeling of unity and
communal harmony which helps build values in a
student with an interactive environment for the
students through the values incorporated in the
curriculum. To build quality education and holistic
development among students, teachers play an
important role in helping students to imbibe the
values. Professional development is vital in
integrating values in the classroom. Understanding
the principles and aims of values, teachers require
creating effective learning environment for value
education. This article suggests steps to construct a
value-based curriculum towards quality education.
This also emphasizes the importance and need for
teacher training for better outcome and suggests a
plan to prepare teachers as value educators.
II.

ZONES OF LEARNING FOR ETHICAL
EDUCATION

Learning happens at every step in our life from
the start of birth till death. It is a never-ending
process. Individual starts learning at home first and
spread out his learning zones at large level. The
elements of values can be found at every juncture of
life. At home, where family imbibes some values and
cultural aspects of the family, at society behavior is
groomed along with friends and at school or college,
the values are learnt at curricular extra-curricular and
co-curricular activities. To develop one’s personality
it is very important to get these learning imbibe in the
person. The ethical and value-based education is
aimed to develop body, mind, and heart. The internal
development showcases externally and provide
unique personality traits to an individual. The natural
acceptance of individual guide his or her personality.
This personality is where human and humanity lie in.
These values and ethics are learnt at various zones:
intimate zone, personal zone, social zone and at
universal level.
A. Intimate Zone
i.
Genes of Parents
It is very rightly said that human beings are born
with genetic inheritance. The genetic impact of
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parents is seen in the children. The habits of the
child are developed through these genes. Moreover,
these habits become the internal important
behavioral aspect of child. The biological aspect of
individual develops the individual biological aspect
which also impacts the mental or psychological
behavior of child.
ii.
Family Members
Mother is the first teacher for her child. Values
are learnt first by mother at home. The child is with
mother for almost the lifetime. It spends most of the
time with mother before it gets the maturity. But the
closeness and infinity is always with the mother.
Therefore, the mother is the foundation for the
behavioral development of child. She is considered
to be the responsible person for development of
child. She tends to lend the first lessons about the
right and wrong things, good and bad true and false,
etc. To remain truthful, honest, and worthy the
mother ensures to develop child’s behavior. She
also ensures the child’s worthy behavior in the
society. She also ensures to make the child grow
slowly and gradually to develop the morality and
values at home. The father is also the second most
important teacher of child. He is the one who
directly or indirectly teaches the child to be stern,
strong, and sound in decisions. The father is
considered as the tough person in all kinds of
situations and take care of family. Both parents are
the first influencers of the child who gave them
birth with genes and develop the character of the
child. Later it comes the siblings and grandparents
in the family who also influence the child to some
extent. They also ensure to teach and provide them
learning with affinity.
iii.
Spouse
The husband or wife who comes in the later
phase of person’s life, but they come directly under
the intimate zone as the person shares almost
everything with them. The deep secrets and even
the dark ones with all feelings and emotions, the
person shares with his or her spouse. The behavioral
developments with values, ethics and culture also
have also been seen with their intimacy. The
person’s psychological bent of mind is matured but
still the impact is quite obviously observed in their
behavior.
A. PERSONAL ZONE
B. Personal Zone
i.
Friends
The child’s friends influence them a lot. Most of
the time, child spends the time with his or her
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friends. The good and bad habits are cultivated with
them as they are exposed to the outer world along
with them. The child shares almost everything with
friends. They are the ones who are nearer and dearer
to them and they share those things which are
difficult or awkward to share with family members
in the intimate zone. Therefore, the self is visibly
shown by the friends which might be hidden from
them. The strengths and weaknesses are also
observed by him or her with interference of friends.
Considering Johari Window, the blind and hidden
self are surfaced showcasing the inner self.
Therefore, friends have a tremendous impact on
individual personality.
ii.
Relatives
In addition to this, the hidden self is also
surfaced by the relatives who show mirror image of
the individual by talking about behavior in good
and bad manners. The family festivals, functions
and ceremonies that are celebrated along with
relatives, the individual learns the importance of the
culture and festivals and the way one is expected to
behave. The individual observes and learns the
values by looking at the elder and younger persons
in the family relatives. The manners and
mannerisms are learnt in this zone of learning,
where the individual learns the behavioral traits one
needs to show in some or the other functions.
C. Social Zone
i.
Society
Society is the best teacher for an individual. As
Aristotle said, “Man is the social animal”,
individual cannot survive without being in society.
This is the largest source of learning for an
individual, where the individual can gain enormous
ethical and unethical learning at every step. The
individual understands the importance of values
and ethics as well as where to implement those in
actual time scenarios. The experiential learning is
brought to the individual in the society which
makes him or her learn from the good and bad
experiences. At every step he learns something or
the other and thereby his behavior is groomed or
doomed. It is the choice of the individual about
what to take and what to avoid or ignore. Society
teaches about the survival of the fittest and
strongest and with that the individual develops his
or her psychological mindset. These experiences
impact his or her personality in the long run.
ii.
School or College
School is the strongest source of learning where
not just ethical values are taught but also individual
grooming is done. This is the temple of values
where at every situation individual development is
the prime objective. It is also said the second home
of learning values, culture, and ethics. The child in
the school learns from very basic tenets of values.
From the daily timely reporting to the school to
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prayers in the morning teach the child to be
disciplined and united. With the prayer,
multicultural aspects of Indianness teach him or
her, the unity and national wholeness. Completing
assignments in time, respecting teachers, being
truthful, having values, characterizing with virtues
and many more value-based education is provided
the child in the school. The school provides a value
driven environment which suit to the child to grow
and learn. The universal brotherhood by making
them seat with all kinds of children, respect for
peers, staff and teachers without malignity in their
nature are developed from the age of four in the
school. The child starts learning to respect all
individual irrespective of their religion, caste,
gender, color, etc. Celebrating the birth and death
anniversaries of great Indian men and national
festivals generate the sense of respect and pride for
Indian culture. The dignity of labor, moral values,
being independent, having respect for elders,
having concern for differently abled are some of the
core ethical values developed during their
childhood. This imbibes the mind of the child and
groom his or her personality.
The child’s relation with teacher is also an
important aspect. The child keeps teacher as his or
her role models and do remember in their entire life.
By giving the children an opportunity to speak and
share their views, teacher creates an environment
which suit to the development of an individual.
Democratic classrooms where children are given
choices for their developing positive habits allow
children to groom further. Teacher becomes
conscious about his or her own behavior ensuring
the positive and long term impact on the child.
Teacher encourages the child by giving
opportunities and acknowledge the appropriate
behavior of the child. Teacher listens to the
concerns and opinions of child and respond
positively. This ensures the proper conduct and
behavior of the child with respect, politeness, and
courtesy. A great deal of connectivity and
belongingness is felt in the school for children and
the child gets connected to the teacher.
These proper ways of inculcating the culture,
ethics and values ensure the individual develop an
ethical behavior and become responsible citizen of
the country. The professional development of the
individual is seen in the schooling and further
developments happen in the college. The college
teacher ensures to enhance this value-based
education to a professional ethical based education
which are widely accepted. College teacher’s
responsibility further approves a focused and
directive way to enlarge the individual’s
professional domains to survive and sustain in the
global society. Along with the academic progress,
confidence, leadership, and knowledge become the
prime concern of the college teachers. The selfanalysis and self- understanding are developed
among them to prepare them for future challenges.
The career development and sustainability with
positive interactions and ethical values generate
their vision for future readiness.
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Ensuring all these developments in individual’s
life, engineering education has also created a
platform to learn these values during the course of
their education. Almost all ethical values generated
from the family to college are required for an
engineer to sustain and progress in the workplace.
Not just being an engineer in an industry but also to
run an organization, engineer requires all these
values to survive and sustain. To live a balanced
and peaceful life, engineers are expected to learn
consciously by looking at the people around and
experiences they gain. Engineers should have the
consciousness of discipline of reporting in time, coworking with peers, valuing the seniors,
acknowledging juniors, and maintaining the
personal and professional relationship, etc. This
will ensure ethical values of engineer intact. The
mutual interactions and inter-communion and many
such incidents in engineer’s life teach him to be
moral and ethical.
D. Universal Human Values
There are ten universal human values being said
to be followed for mutual happiness of human
beings: Love, Peace, Truth, Wisdom, Integrity,
Justice, Co-existence, Service, Devotion and
Contentment. Each of these ethical values can be
branched out further to gain more in that. Human life
teaches each of them at certain period of life which
will not ensure the deep learning and imbibing that
value. It is a continuous process in human life.
Similar kind of value is learnt differently at different
levels. Love of parents and love of friends would not
have the similar experiences. In the same way, peace
with life and peace with situations would not be the
same. These human values are the entire source of
knowledge that human beings try to incorporate in
their life. All these human values ensure the mutual
existence of human beings on earth.
Furthermore, harmony is also one of the
important tenets of ethical values for human today.
Considering that AICTE has modeled the
curriculum by incorporating Universal Human
Values is one of the important subjects for the study
of engineers where teachers are also trained to
become ethically, morally principled human being.
Having harmonious relationship with all is one of
the important traits of universal human values.
Harmony with self is one of the first parameters
which an individual should ensure. It deals with the
self-understanding with natural acceptance of being
human. This is only possible if an individual
introspects to find the internal peace with self and
feels satisfied with it. This seems to be easy but
inculcating this requires energy and perseverance to
gain. Human being should understand the self ‘I’
and its needs along with the co-existence of the
sentient self and the material body. The
requirements of self and body are different and the
characteristic activities of the two are also different.
The self is the doer, seer and enjoyer whereas body
sees the physical needs. Therefore, there is a need
to understand the relationship between the self that
is mind and the body where their needs are
different.

Ethical Education for Engineers
Harmony with other human beings is the second
aspect of learning human values where one should
know and feel others and have mutual inter-relations
with
them.
Understanding
human-human
relationship with justice and satisfaction are
significant to carry out this relationship. Trust and
respect are the foundational values of this
relationship. The absence of the same would break
the harmony and create a mutual tussle for the
domination. Intentional harmonious relationship
with each other’s competence is required to be
developed. The co-existence is only possible when
two come on the same platform by understanding
each other. Trust and respect are to be developed
among each other to survive in harmony.
Considering society as an extension of family,
human being has to ensure the universal human order
with undivided thought process. This will create as
Rabindranath
Tagore
says,
“Vasudhaiva
Kutumbakam”, the world is my family. As human
beings live on earth and our life depends on the
environment, harmony with environment is also
necessary. One needs to take care of their
surroundings as they provide us life and food. The
interconnectedness of human beings and
environment is required to be ensured for mutual
comfort and stay. There are various aspects of
understanding nature such as recyclability of nature
and human beings and self-regulation in nature, coexistence of nature and humans, holistic perception
of harmony at all levels of existence. Therefore,
human beings require a natural love and compassion
for the environment. The nature is all-pervasive.
Human beings require to ensure harmony with nature
for the mutual inter-relations and survival. Universal
human values can be inculcated by adopting the
harmony in our self, relationship with humans and
nature. For which human being is required to have
natural acceptance of human value, ethical human
conduct, having humanistic education, ensuring
protection of humanistic constitution and universal
order.
III.
CONCLUSIONS
Ethical values, therefore, is necessary for
human survival and sustainability on the earth.
These are are the principles that help develop
behavioral skills and personality. Each of the
actions is influenced by attitude and nature of
individual, and that becomes the skeleton for living.
The wide compass of favorable human ethical
values inculcated from home to schools embraces
patience, respect, fairness, tolerance, respect,
compassion, co-existence, and collaboration. As
professionals require a humanitarian approach
hence ethical education is the need of the hour. It is
a teaching framework at home and society where
values are taught both explicitly and implicitly. The
children start witnessing the same from home and
engage themselves with those values to gain the
personality traits which are widely in seek. Ethical
education provides a successful environment for
organization to maintain and sustain the humanity.
If it is rigorously offered in the education system, it
will offer a new way of thinking about education.
This will also ensure to develop successful and
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happy members of the global society. The coexistence with sustainable growth can also be
nurtured and they will discover them their secure
sense of self which will empower them to take
decisions of life securely. This underpins
continuous improvement of the personal, social,
moral and economic well-being. It has become the
part of educational programme even for the higher
and technical education considering human life is a
constant unending educational process. Ethical
Education ensures to furnish engineers with a
dynamic personality throughout their lives and
nourishes their well-being. It fosters the constant
positive evolution in the character, thinking and
behavior. The outcome is the positive alteration of
individuals which will foster the growth of the
nation.
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Abstract— Diabetes has emerged to be a
leading cause of mortality in the past few decades
due to its high prevalence in aging populations.
Because of the severe nature of the disease and
related complications, several complementary
medicines and lifestyle modifications form an
important part of therapy along with the
administration of anti-diabetic drugs. Recent
research suggests a growing interest in remedies
such as spices have been cherished since ancient
times as the first line of preference for common
ailments as opposed to oral hypoglycemic agents
that are often associated with undesirable side
effects. The present study explores the antidiabetic potential of Cinnamomum tamala
(Indian Bay Leaf) and Illicium verum (Star
Anise). Qualitative analysis of phytoconstituents
of these spices indicated the presence of
flavonoids, sterols, carbohydrates, tannins and
terpenoids. 50 % Hydroacetone extracts of these
spices were used to estimate their in-vitro αglucosidase and α-amylase inhibitory activities.
The IC50 values for α-glucosidase inhibitory
activities of Cinnamomum tamala and Illicium
verum were found to be 199.41 and 229.95 µg/ml,
while that of α-amylase was 659.62 and 530.8
µg/ml respectively. The combined inhibitory
activities of these spices were also evaluated and
the IC50 values for α-glucosidase and α-amylase
was found to be 190.93 and 451.74 µg/ml
respectively. Results indicate that these spices
exhibit significant inhibition of α-glucosidase and
α-amylase which can help in maintain glucose
levels. Supplementing the drug regime with
spices can be effectively incorporated into
diabetes management strategies. Thus, the
potential of Cinnamomum tamala leaves and
Illicium verum can be explored for its application
as a pharmaceutical alternative in diabetes
research
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I.

INTRODUCTION

The prevalence of type 2 diabetes has raised
dramatically in countries of all income levels in the
past few decades. As per recent projections, India
has been placed second in the world with an
estimated 77 million diabetics [1]. It is estimated to
have resulted in 1.5 to 4.9 million deaths each year
from 2012 to 2014 and the number of diabetics is
expected to reach 592 million by 2035 [2]. An
overall decreased quality of life has been observed
with
individuals
due
to
severe
macrovascular/microvascular complications such as
diabetic kidney disease, diabetic retinopathy and
neuropathy leading to increased mortality, blindness
and kidney failure [3]. Studies suggest that lifestyle
interventions such as loss of weight, increasing
physical activity, making changes in diet can reduce
the risk of developing diabetes [4]. However, the
fast paced and sedentary lifestyle of people favors
their reliability on various antidiabetic drugs
available in the markets over such ‘seemingly
tedious’ lifestyle modifications.
One of the strategies adopted to manage
diabetes involves inhibition of carbohydrate
digesting enzymes such as α-amylase and αglucosidase in the gastro-intestinal tract which
result in reduced postprandial blood glucose levels
[5]. However, the use of synthetic enzyme inhibitors
leads to gastrointestinal side effects such as diarrhea,
flatulence, abdominal bloating etc. [6]. Such drugs
can induce severe hypoglycemia which can lead to
serious complications such as myocardial infarction
or dementias [7]. Oral hypoglycemic agents are
associated
with
various
adverse
effects
hypoglycemia, weight gain, gastrointestinal
disturbances, lactic acidosis and fluid retention [8].
Scientific literature shows that many
common herbs and spices claim to have blood sugar
lowering properties. Herbal medicines are less toxic
than synthetic drugs since they have minimal adverse
reactions [9]. The active phytochemicals responsible
for the activities of several herbal medicines have
been identified as polysaccharides, flavonoids,
xanthones and peptides [10]. Natural phenolic
compounds influence the in vitro inhibitory
properties of 𝛼-amylase [11].

In Vitro Study Of Inhibition Of Α-Glucosidase And Α -Amylase By Cinnamomum Tamala And Illicium Verum
Decrease in blood glucose was reported
due to C. tamala extracted in 95% ethanol at a dose
of 250 mg/kg body weight in albino rats [12].The
study suggests insulin secretagogue effect of C.
tamala
extract that promotes the peripheral
utilization of glucose resulting in blood glucose
lowering effects. A severe reduction in the risk
factors associated with diabetes and certain
cardiovascular diseases was observed upon
consumption of 1-3 g of Laurus nobilis leaves for a
continuous period of 30 days [13]. Consumption of
Bay leaves decreases the risk factors of diabetes [14]
Star anise (Illicium verum Hook. f.) is an
important herb, it contains anethole which has shown
several functional properties including antimicrobial,
antioxidant, hypoglycemic, hypolipidemic and
oestrogenic properties [15]. The blood sugar
lowering effect exhibited by aniseeds was probably
attributed to the phytochemicals present in aniseeds.
[16]. Use of Illicium verum in the diet of diabetics
may prevent increase in postprandial glucose levels
[17].

III.

B. ⍺ - amylase inhibitory activity: The % inhibition

of C.tamala leaves were found to be 13.5 ± 0.5 %,
15.7 ± 0.7%, 18.2±0.9%, 20.5±0.9% and 22.4 ±
1.2% at concentrations 10, 20, 40, 80 and 160ug/ml
respectively.(Table I). The IC50 value was found to
be 659.6μg/ml (Table II). Similarly, the percent
inhibitory activity of I.verum was found to be 11.1 ±
0.4 %, 13.4 ± 0.6%, 16.1 ±1.0%, 18.5±0.9% and
22.7± 1.3% from the lowest to highest concentration
under study. The IC50 was 530.9μg/ml. Maximum
inhibitory activity of 22 % was observed for the
mixture at 160μg/ml. (Fig .1).
Table 1:

Conc
(µg/ml)

II.
MATERIALS AND METHODS
A. Preparation of Spice Extracts: The spices used
for the present study, were obtained from organic
sources obtained from local markets. 50%
hydroacetone extracts of Cinnamomum tamala
leaves and Illicium verum were used for the study.
They were first dried in an oven and ground to fine
powder. The spice powder was dissolved in 1:1
hydro acetone and placed on rotary shaker overnight.
The extract obtained was filtered through four layers
of a muslin cloth and then with a Whatman filter
paper. The filtrate was placed on a water bath at
60ºC.The dried filtrate was dissolved in DMSO and
reconstituted in concentrations of 10, 20, 40, 80,
160μg/ml. Similarly, Acarbose concentrations (10 –
160μg/ml) were prepared.

C. Enzyme inhibitory assay:
α-amylase inhibitory assay: The amount of αamylase inhibition was estimated as per the
procedure mentioned [18].
α-glucosidase inhibitory assay: This assay was
performed using a method suggested [18].

RESULTS

A. Phytochemical analysis: The results of
phytochemical analysis of bay leaves showed
presence of carbohydrates, monosaccharides,
tannins, sterols, flavonoids. While that of star anise
indicated the presence of carbohydrates,
monosaccharides, tannins, terpenoids, flavonoids.

The current study focuses on the blood glucose
lowering effects of Hydroacetone extracts of the
spices bay leaf (Cinnamomum tamala) and star anise
(Illcium verum) as well as their interaction with each
other in a mixture in comparison with the antidiabetic drug Acarbose.

B. Phytochemical analysis: Phytochemical
analysis of bay leaves and star anise was performed
using hydro acetone extracts by following standard
phytochemical procedures [18].
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Percentage α – amylase inhibitory activity
(Mean + S.E.)
C. tamala+

Acarbose

C. tamala

I.verum

10

13.5 ± 0.5

11.1±0.4

12.3±0.4

15.0

20

15.7 ± 0.6

13.3±0.6

15.1±0.3

19.0

40

18.2 ± 0.9

16.1 ± 1

18.2±0.5

22.8

80

20.5 ± 0.9

18.5±0.9

21.6±0.3

25.4

160

22.4± 1.2

22.3±1.3

25.4±0.3

29.5

I. verum

The values represented are mean ± SE, where n = 5

Fig. 1: α – amylase inhibitory activity of spice extracts and
Acarbose
Table 2:

IC50 values for α – amylase inhibitory activity of
spice extracts and Acarbose in µg/ml
Extract

Bay
leaf

Star
anise

Bay leaf
+
Star
anise

Acarbose

IC50

659.6

530.9

451.7

384.6

C. ɑ-glucosidase inhibitory activity: The in-vitro,
percentage α-glucosidase inhibitory activity of 50%
hydroacetone extract of C. tamala, I. verum, mixture
and Acarbose at highest concentration 160µg/ml was
found to be
40.3±0.95%, 35.96±094%,
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41.77±0.83% and 35.72±0.79% respectively, (Table
III, Fig. 2) while their IC50 values, were 199.41,
229.95, 190.93 and 231.373µg/ml (Table IV).
Hence, it suggests that C. tamala and I. verum
exhibited a strong inhibition on the enzyme αglucosidase.
Table 3:

Con.
(µg/ml)

Percentage α – glucosidase inhibition
(Mean + S.E.)
C.
tamala

I. verum

C.
tamala+

Acarbose

I. verum
10

8.2±0.6

8.2±0.6

8.3±0.8

7.6±0.8

20

17.4±0.8

14.4±0.3

15.3±0.4

14.9±0.9

40

23.9±0.4

21.5±0.6

23.0±0.6

20.9±0.9

80

30.4±0.9

27.8±0.8

29.6±0.9

26.9±0.9

160

40.3±0.9

35.9±09

41.8±0.8

35.7±0.8

The values represented are mean ± SE, where n = 5

Fig. 2: α-glucosidase inhibitory activity spice extracts and
Acarbose
Table 4:

IC50 values for α-glucosidase inhibitory activity spice
extracts and Acarbose in µg/ml.
Extract

IC50

Bay
leaf

199.4
IV.

Star
anise

229.9

Bay
leaf +
Star
anise

Acarbose

190.9

231.4

DISCUSSIONS

Ethanol extracts of C. tamala leaf showed the
presence of saponins, phytosterols, fatty acids,
carbohydrates, monoterpene, sesquiterpene, geraniol
and linolol [19]. The present study employed the use
of 50% hydro-acetone extracts for safety concerns
and it was observed that the C. tamala leaf extracts
were found to have carbohydrates, flavonoids,
sterols, tannins as well as certain phenolic
compounds. The phytochemical screening of I.
verum showed the presence of alkaloids, steroids,
proteins, flavonoids, tannins, and phenolic
compounds [20]. The present study observed the
presence of carbohydrates, tannins, phenolic
compounds, flavonoids and terpenoids in the
hydroacetone extracts of I. verum.

The percent inhibition observed for αglucosidase was 41% at 160µg/ml and IC50 value was
203.0±0.2µg/ml Laurus nobilis were used. The αamylase inhibition assay showed maximum percent
inhibition of 24.6% at160μg/ml. The IC50 was found
to be 349.4± 0.1µg/ml [18]. IC50 value
of αglucosidase for Syzgium polyanthum was found to be
376μg/ml. Similarly, α-amylase inhibitory activity,
reported IC50 value of 431μg/ml [21]. The IC50 value
of I . verum seeds extracted in distilled water for αglucosidase was reported to be 3924µg/ml with
percent inhibition of 69.3±0.2% (1000μg/ml). For αamylase inhibitory activity maximum inhibition of
85.2±0.2% was found at 1000μg/ml. The IC50 was
found to be 532.6±1.4µg/ml [22]. Percent inhibition
noted, for I . verum by using rat intestinal αglucosidase. at 1mg/ml was 71.8%. IC50 value for αglucosidase inhibition was 0.7mg/ml [17]. At the
maximum concentration of 500 μg/ml α-amylase
inhibition of star anise seeds belonging to the species
Pimpinella anisum was found to be 84% [23].
The herb extract of C. tamala and I. verum in
the present study depicted positive α-glucosidase and
α-amylase inhibitory activity. The α-glucosidase
inhibitory activity of Bay leaf in comparison to Star
anise shows higher inhibition at all concentrations
between 10-160µg/ml with IC50 values of 199µg/ml
and 229µg/ml respectively. The combined mixture
showed an IC50 as 190.9 in µg/ml. It shows that the
herb phytoconstituents interaction were minor.
Similarly, the α-amylase inhibitory activity
of bay leaf and star anise at160μg/ml was found to be
22% with IC50 values 659.6μg/ml and 530.9μg/ml.
However, when the spices were combined, the IC50
value stood at 451.7μg/ml which is significantly
lower than the individual spices indicating the
bioactive components of the two spices could have
possibly formed synergistic associations among
them to bring about an effective response.
The consumption of these spices together needs to be
considerably monitored in diabetic patients when on
a suitable drug regime, so as to prevent conditions
like hypoglycemia.
V.

CONCLUSIONS

The selected spices, which are native to
household kitchens in India, were found to exhibit
blood glucose lowering effects. Conclusively, in this
work, we have been able to determine that the spices,
which are mentioned above, influenced the in vitro
inhibitory properties on both important metabolic
enzymes (𝛼-amylase and 𝛼-glucosidase) which are
often related to diabetes
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Abstract— Diabetes mellitus is a chronic medical
condition which affects the metabolism of
carbohydrates causing blood glucose levels to exceed
than normal. Oxidative stress caused by reactive
oxygen species generated due to high glucose levels
causes damage to the cells in many ways leading to
secondary complications of diabetes mellitus. To
alleviate such problems patients generally include
nutraceuticals in their daily drug regime.
The present study was carried out to examine the in
vitro enzyme inhibitory activity of Cinnamomum
zeylanicum and Illicium verum spice extracts. The
extracts were prepared using 1:1 hydroacetone and the
phytochemicals were screened qualitatively. The
potential antidiabetic effects were confirmed using
α-amylase and α-glucosidase inhibitory assay to evolve
an alternative therapy for diabetes management. The
IC50 value of C. zeylanicum and I. verum for αamylase were observed to be 473.04µg/mL and
587.92µg/mL respectively whereas the α-glucosidase
inhibitory activity was found to be 170.11µg/mL and
264.44µg/mL respectively. The combined effect of
spices under study on α-amylase and α-glucosidase
were also evaluated, the IC50 of which were
417.80µg/mL and 167.80µg/mL respectively. Standard
used was drug Acarbose which reported the IC50 for
α-amylase and α-glucosidase as 384.64µg/mL and
233.24µg/mL respectively. Due to limitations of the
conventional drugs the use of medicinal herbs as
complementary and alternative therapy can be
effective in treating diabetes. The result of the work is
indicative of the potential effect of the two spices (C.
zeylanicum and I. verum) in management of
hyperglycemia.
Keywords—
α-glucosidase,
α-amylase,
antidiabetic C. zeylanicum and I. verum

I.

INTRODUCTION

Diabetes mellitus is a syndrome characterized by
the presence of
hyperglycemia resulting from
defects in insulin secretion, insulin action or both [1].
Inhibition of carbohydrate hydrolyzing enzymes viz.,
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α-glucosidase and α-amylase delays the glucose
absorption thus being an effective tool in the
management of diabetes.
The αglucosidase inhibitors like acarbose, miglitol and
voglibose retard the breakdown of starch into
glucose in the small intestine, thus decreasing its
bioavailability, resulting in reduced plasma glucose
level [2]. Spices have emerged as a potential
complementary and alternative therapy for the
control of hyperglycemia. This can be attributed to
the ability of spices to restore the function of the
pancreas causing an increase in insulin secretion or
by inhibition of intestinal glucose absorption [3].
Cinnamomum zeylanicum is an aromatic spice
associated with varied health benefits. Its oil, bark
powder, extracts, phenolic compounds, flavonoids
has been shown to possess pharmacological actions
for the treatment of various diseases [4]. Studies have
demonstrated positive impact of cinnamon on insulin
sensitivity,
glucose,
lipids,
antioxidants,
inflammation, blood pressure, and body weight. The
bioactive component of cinnamon plays a potential
role in prevention of metabolic syndrome, type 2
diabetes and cardiovascular diseases [5].
Cinnamaldehyde the active constituent is involved in
modulation of
insulin signaling and shows
antihyperglycemic and antihyperlipidemic effects on
rodent models [6].In vitro studies evidence the
inhibitory effect of cinnamon on α-amylase and αglucosidase enzyme [7, 8]. Methanolic extract of C.
zeylanicum exerted 35.40% inhibition on
αglucosidase and 38.46% on α-amylase at maximum
concentration of 100μg/mL [8].
Illicium verum commonly known as star anise
used in Indian household in making of biryani and
masala chai is an ingredient of the traditional fivespice powder of Chinese cooking [9]. Star anise oil
contains anethole which possess antimicrobial,
antioxidant, hypoglycemic, hypolipidemic and
estrogenic properties [10]. The aqueous extracts of
I. verum showed presence of alkaloid, triterpenoids,
tannins, saponins, phenols, flavonoids, steroid

In vitro α-amylase and α-glucosidase inhibitory activity of Cinnamomum zeylanicum Blume (cinnamon) and Illicium
verum Hook.f.(star anise) and their combined effect.
reducing sugars and amino acids [11]. Antioxidant
and antidiabetic activities of star anise have been
evaluated in vitro [12]. The methanolic extract of I.
verum, have been assessed for their insulin
secretagogue action and antidiabetic potential in
diabetic rats [13].
In the present study, the hydroacetone extracts of C.
zeylanicum and I. verum are used to demonstrate the
blood glucose lowering effect of the aromatic spice
mixtures.
II.

MATERIAL & METHOD

All chemical used were of AR and GR grade and
commercially available Acarbose was used.
A. Preparation of spice extract:
Cinnamon and star anise were purchased locally;
oven dried at 45˚ C to remove the moisture content,
were finely powdered and stored in an airtight
container. 0.2 g of powdered spice was extracted
with 10 mL hydro acetone and kept on rotary shaker
for 24 hours. The extract was filtered, and the filtrate
dried over electric water bath at
60˚ C. The dried
filtrate was then dissolved in DMSO and
reconstituted in concentration of 10, 20, 40, 80,
160µg/mL.
B. Enzyme inhibition assay:
The α-amylase and α–glucosidase inhibitory
assay was performed as per the method [7]. The
calculations are as depicted below.
Calculations for α-amylase inhibition:
% Inhibition for α-amylase = 100 *(A control- A
test) / A control
Calculations for α-glucosidase inhibition:
•

Amount of glucose in control:
O.D. (control)/ O.D. (standard) x 100 = X µg/mL

•

Amount of glucose present in test:
O.D. (test)/ O.D. (standard) x 100 = Y µg/mL
[O.D. (test) = O.D. (test) - O.D. (blank).
The O.D. (test) was subtracted from O.D.
(blank) to avoid the interference of glucose
present in the plant extract.]

•

Percentage inhibition (%) = (X-Y)/(X) x 100
C. Phytochemical analysis:

Phytochemical analysis of C. zeylanicum and I.
verum was conducted using standard procedure [14].
D. IC50 value
In the present study, the IC50 values are obtained
using ED50 software. The data were expressed as
mean ± standard error (SE) for n = 5.
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III.
RESULT
A. Phytochemical analysis:
Phytochemical analysis of the hydroacetone extract
outlined presence of carbohydrate, flavonoids,
terpenoids, phenol and tannins for both C.
zeylanicum and I. verum, as depicted in Table 1
Table 1: Phytochemical analysis.

Cinnamon

Star Anise

Carbohydrates

+

+

Flavonoids

+

+

Sterols

–

–

Terpenoids

–

+

Phenol

+

+

Tannins

+

+

B. Enzyme inhibition assay:
The in vitro α-amylase and α-glucosidase study
of
C. zeylanicum, I. verum, mixture of spice
and acarbose (drug used as standard) showed dose
dependent increase in inhibitory activity of 50%
hydroacetone extract of spice from concentration
range 10-160µg/mL.
The α-amylase % inhibitory activity at
concentration 10µg/mL, 20µg/mL, 40µg/mL,
80µg/mL and 160µg/mL, for C. zeylanicum were
12.9 ± 0.5%, 15.8 ± 0.5%, 18.6 ± 0.7%, 21.5 ± 0.8%
and 25.3 ± 0.7% respectively; while for I. verum, the
inhibitory values were 13 ± 0.8%, 14.9 ± 0.7%, 17.2
± 0.8%, 19.5 ± 0.7% and 22.9 ± 0.5% respectively.
A mixture of the two spices was also evaluated for
the enzyme inhibitory activity, which was observed
as 14.7 ± 0.8%, 17.3 ± 0.7%, 19.8 ± 0.5%, 23.0 ±
0.5% and 28.0 ± 0.4% at the 5 concentrations under
study. The standard drug acarbose depicted %
inhibition as 15.0 ± 0.4%, 18.9 ± 0.4%, 22.8 ± 0.5%,
25.4 ± 0.4% and 29.5 ± 0.2% at concentration
10µg/mL, 20µg/mL, 40µg/mL, 80µg/mL and
160µg/mL respectively (Table 2 and Figure 1).
The hydroacetone extract of cinnamon showed αglucosidase inhibitory activity as 8.1 ± 0.5%, 15.3 ±
1.3%, 24.92 ± 1.1%, 35.7 ± 0.5% and 44.1 ± 0.8%;
whereas values observed for star anise were 13.5 ±
0.5%, 18.36 ± 1.3%, 22.3 ± 0.74%, 28.9 ± 1.0% and
34.6 ± 1.1% at concentration 10µg/mL, 20µg/mL,
40µg/mL, 80µg/mL and 160µg/mL respectively. The
inhibitory value for mixture of spice were 6.2 ±
0.2%, 12.5 ± 0.3%, 18.2 ± 0.7%, 26.5 ± 0.8% and
47.7 ± 0.6%;. while those for acarbose were 7.6 ±
0.7%, 14.9 ± 0.9%, 20.9 ± 0.9%, 26.9 ± 0.9% and
35.7 ± 0.7% at concentration 10µg/mL, 20µg/mL,
40µg/mL, 80µg/mL and 160µg/mL respectively
(Table 3 and Figure 2)
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Table 2: α- amylase inhibitory activity of C.zeylanicum, I.
verum, mixture of spice and acarbose.

Table 4: α-amylase and α-glucosidase IC₅₀ values for C.
zeylanicum, I. verum, mixture of spice and acarbose.

% α- amylase inhibitory activity

α-amylase

α-glucosidase

C. Zeylanicum

473.0 µg/mL

170.1 µg/mL

Conc.

(Mean ± S.E)

(µg/mL)

Cinnamon

Star anise

Mixture

Acarbose

I. verum

587.9 µg/mL

264.4 µg/mL

10

12.9 ± 0.5

13 ± 0.8

14.7 ± 0.8

14.9 ± 0.4

Mixture of spice

471.8 µg/mL

167.8 µg/mL

20

15.7 ± 0.5

14.9 ± 0.7

17.3 ± 0.7

18.9 ± 0.5

Acarbose

384.5 µg/mL

233.2 µg/mL

40

18.5 ± 0.7

17.2 ± 0.8

19.8 ± 0.4

22.8 ± 0.5

80

21.5 ± 0.8

19.5 ± 0.7

22.9 ± 0.5

25.4 ± 0.4

160

25.3 ± 0.7

22.9 ± 0.5

28.0 ± 0.4

29.5 ± 0.2

Table 3: α-glucosidase inhibitory activity of C. zeylanicum, I.
verum, mixture of spice and acarbose
Conc.

% α- glucosidase inhibitory activity

(µg/mL)

(Mean ± S.E)
Cinnamon

Star anise

Mixture

Acarbose

10

8.1 ± 0.5

13.5 ± 0.5

6.3 ± 0.7

7.7 ± 0.7

20

15.3± 1.3

18.4 ± 1.3

12.5± 0.3

14.9± 0.9

40

24.9 ± 1.1

22.3 ± 0.7

18.2 ± 0.7

20.9 ± 0.9

80

35.7 ± 0.5

28.9 ± 1.1

26.5± 0.8

26.9 ± 0.9

160

44.1 ± 0.8

34.6 ± 1.1

47.7 ± 0.6

35.7± 0.7

IV.

DISCUSSION

The present study was conducted using 50%
hydroacetone as the solvent due to it possessing less
toxicity than other organic solvents. The
phytochemical screening of cinnamon and star anise
showed presence of phytochemicals like
carbohydrate, phenols, tannins, and flavonoids.
The inhibitors present in spice extracts were seen
slowing the activity of the enzymes involved in
breakdown of starch to glucose.
The in vitro α-amylase study of C. zeylanicum and I.
verum showed dose dependent increase in inhibitory
activity of spices from concentration range 10160µg/mL With 16 times increase in the
concentration, under study, the inhibition activity
increased 96% for cinnamon while it was 76.46% for
star anise. In case of α-glucosidase inhibition for C.
zeylanicum and I. verum, the percent increase was
445.12% and 156.22% respectively. Thus, both the
spices prove to be better inhibitors of α-glucosidase
than α-amylase. Similarly, increase in inhibition for
the spice mixture was 90.48% and 664.74% for αamylase and α-glucosidase respectively. For both
enzymes under study the results are suggestive of
herb-spice interactions which are very pronounced in
case of α-glucosidase.
Fig. 3:

Fig. 1: α-amylase inhibitory activity of C. zeylanicum, I.
verum, mixture of spice and acarbose

V.
CONCLUSIONS
The result of the present study demonstrates that
the
C. zeylanicum and I. verum spices have
the potential to be used as nutraceuticals in the
management of diabetes.
The spices contain
certain bioactive compounds which inhibit the
enzyme activity, thus the extracts have to be
analysed for presence of such inhibitors. A
combination of the spices as well as their mixtures,
along with the drug acarbose might lead to
complications like hypoglycaemia. This implies that
for diabetes management the study of spice-drug
interactions should be considered while suggesting
diabetes management. The integration of spices as
nutraceutical along with regular drug regime needs
to be investigated for its benefit or detrimental
impact, under
in vitro as well as in vivo
conditions.
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Abstract— In the present study electrical and
optical parameters of pure and monomer dispersed
liquid crystal systems were studied by LCR meter,
Polarizing Optical Microscopy (POM), Fabry–Perot
Scattering Studies (FPSS) and Critical Angle
Refractometer (DSRλ). The liquid crystal shows a
good miscibility with two different concentrations of
monomer 2-EHA. Our investigation reveals large
value of dielectric anisotropy for this composite
material which indicates low driving voltage and less
power consumption. New phase transitions along with
the known phase transitions for this system were
observed which indicates possibility of this material to
be used in forming photo cured network. The
composite material also shows higher refractive index
makes them suitable for displays applications with
extremely low thickness while drastically improving
resolution with high clarity screen for large displays.
Keywords— Optical
Dispersed Liquid Crystal

I.

Investigation,

Monomer

INTRODUCTION

Liquid Crystal (LCs) materials play an important role
in modern technology as their physical properties are
strongly linked with their chemical structure. They
consist of molecules of anisotropic shape which
interact with each other and produce self-organizing
effect. In LC, orientational order is maintained
whereas the positional order is either completely or
partially disappears. The information about the
amount of orientational order present in the liquid
crystal provided by a quantity called order parameter.
This phase is also called mesophase or mesomorphic
phase as they combine flow properties of liquids with
optical properties of crystals [1-8].
Monomer dispersed liquid crystals are two phase
composites containing spherical, ellipsoidal or flat
LC droplet embedded in a solid polymer matrix.
Depending on the properties of the components and
the procedure of the preparation process, the
monomer dispersed liquid crystal, exhibits different
morphology, i.e., varied concentration, size and
shape of the liquid crystal droplets The morphology
in turn crucially affects the electro-optical properties
of those composites and therefore is essential for
their applications. The morphology determining
parameters such as mismatch in the Refractive
indices of polymer matrix and the dispersed LC

phase (the average between ne and no) for the
scattering of light and in the field-on-state, matching
in the ordinary refractive index no with the
Refractive Index of the polymer, hence light goes
through, without scattering can be engineered during
the preparation of the monomer liquid crystals using
several techniques. The main advantage of monomer
dispersed liquid crystals from application point of
view is simple construction and technology of the
electro-optic transducer in comparison with classic
LCD technology e.g., no need of polarizer, aligning
layers, hermetizing materials, low cost, mechanical
durability and easy deposition on different substrate
even with complicated shape. Another aspect worth
considering is that it can be prepared on objects of
complicated shapes e.g. optical fibers. This is an
important advantage of the PDLC composites in
comparison with other optical materials [9-18].
The applications of LCs materials ranging from
displays to electronics, sensors, lasers, liquid crystal
thermometer and optical computing etc. However
pure LC based devices suffer with some
disadvantages like achieving useful temperature
range for existence of mesophase, ionic impurities,
lower contrast ratio than cathode ray tube, high
response time, low viewing angle, high threshold
voltage,
etc.
These
problems
can
be
overcome/minimized by synthesizing particular LC
materials with specific characteristics or preparing
composite materials by dispersing/doping polymers,
or nanomaterials into the LC matrix. The dispersion
of monomer in LC is preferred as there are no
significant structural distortions in LC after
dispersion of nanomaterials and such that system is
suitable for technological applications [19-27].
II.

MATERIALS

A. Cholesteryl Nonanoate:

Structural Formula: C36 H62 O2
Mol. Weight: 526 .88

Electrical and Optical Investigation of Monomer Dispersed Liquid Crystal systems
M.P.: 77 -82 oC
Transition Temperature: Crystalline to smectic
77.5 0C
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strongly different relaxation times, several maxima
of ∈|| are observed
1.0

:Smectic to N* 790C
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RESULT & DISCUSSIONS

A. Dielectric Spectroscopy Measurement
The purpose of this investigation is to describe
the dielectric properties of liquid crystals and relate
them to the relevant molecular properties. Dielectric
analysis is a specific technique for studying polar
molecules. In order to do this, account must be taken
of the orientational order of liquid crystal molecules,
their number density and any interactions between
molecules which influence molecular properties.
Dielectric properties measure the response of a
charge-free system to an applied electric field and are
a probe of molecular polarisability and dipole
moment. Interactions between dipoles are of long
range, and cannot be discounted in the molecular
interpretation of the dielectric properties of
condensed fluids, and so the theories for these
properties are more complicated than for magnetic or
optical properties. The dielectric behaviour of liquid
crystals reflects the collective response of mesogen
as well as their molecular properties, and there is a
coupling between the macroscopic polarization and
the molecular response through the internal electric
field. Consequently, the molecular description of the
dielectric properties of liquid crystals phases requires
specification of the internal electric field in
anisotropic media which is difficult.
For the qualitative evaluation of
distribution of relaxation time, Cole-Cole plot is
drawn [Fig.3.14]. It is a plot of imaginary part of the
dielectric constant ∈ || against real part ∈ | with
frequency as a parameter, useful for materials which
possesses one or more well separated relaxation
processes with comparable magnitudes obeying the
Debye or Cole-Cole functional forms.
Since centre of the Cole-Cole plot is below
the real axes hence it is non-Debye type relaxation.
In a mixture of different dipolar molecules with

B. Measurement of Conductivity values from the
dielectric losses
Conductivity of pure LC and monomer doped LC is
shown below.
1.4x10
1.2x10

Conductivity

(C2

M.P. :<-76oC
III.

1.2

Fig. 1: Cole-Cole Plot of Pure and monomer dispersed LC

Structural Formula:
CH2=CHCOOCH2CH
(CH2)3CH3
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Fig. 2: Conductivity of pure and doped LC

Comparative studies of conductivity of pure
(black line) and doped LC (green and red lines) are
shown in figure 2. Graph shows high anisotropy in
the order of
2 x 10-4 to 1.4 x 10-3 𝜎 D doped
samples in the frequency range of 200 to 800 Hz.
C. Refractive Index Measurement
The study of index of refraction is of prime
importance for understanding the fascinating optical
properties of liquid crystals. The colourful textures
are seen when observing liquid crystal sample under
polarised light microscopy are results from the
dependence of the speed of light on the wavelength
and on the direction of the plane of polarisation
relative to the director. The former is known as
dispersion, the latter as birefringence. For a
transparent isotropic material at optical frequencies
the square of the index of reflection is equal to the
higher frequency dielectric permittivity of the
material.
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Abstract— Rendering work placement for students
while at campus has become the most pivotal requisite
for any modern educational institutions. The
management of training and placement is supported
by paper- based system, databases, spreadsheets and
email communication. Training and placement are a
crucial part of any educational institutions in which
most of the work are done manually. In this paper we
have tried to propose a model which will reconstruct
the working of Training and Placement Cell. All the
work of Training and Placement will be automated
and will become secured. The model will not only help
the Training and Placement Cell but also help students
to know each other's activities and progress. This
model can be used by Training and placement Officer
(TPO) to monitor the students’ progress and can
manage the student’s information with regards to
placement. This model will also help students in many
directions including various features.
Keywords— Training & Placement Cell, T&P, TPO,
automated, company, module, alumni, student,
department

I.

INTRODUCTION

The goal of training and placement is to provide
students with a platform for using their potential to
gain valuable experience by working in industry. It
also acts as an interface between various companies
and students. Training officer has to maintain records
manually of all the activities carried out by the cell
and it takes time for the placement officer to collect
and approve the details of students. There are several
issues faced by TPO in keeping the records of
thousands of students due to lack of a centralized
system. Training and placement web portal help the
colleges to conquer the difficulty in keeping records
of the students by making it automated and searching
for a student’s eligibility for recruitment criteria. It
also helps in effective and timely utilization of
hardware and software resources. It has a userfriendly interface.
II.
PROBLEM STATEMENT
The existing system is based on manual procedures.
In current systems, most of the work was done by
human interventions due to which there is a
maximum chance of errors. It is a very timeconsuming process for placement officer to collect
managing, updating student data as count of student
increases every year. When campus selections are
conducted, the students have to provide their
curriculum details to the concerned TPO for
attending the campus interviews. Students have to
provide CV, skill sets, technical skills and other
personal details to TPO and everything is maintained
in their respective database. If students want to

modify or update their details, searching and them
implementing becomes a problem due to
documentation techniques.
Training and Placement Cell could not take
acknowledgement from the students attending to a
particular event, students are not being made aware
of the Training and Placement activity hence there
has been a loss of opportunities. There are fewer
interfaces between student and Training and
Placement Cell. There were chances of misplacing
the records of the past students, as everything was
done manually. Very less or unexcitable
communication between alumni or current student
with the Training and Placement Cell was observed.
So, there raised a requirement for developing an
automated computerized system which would fulfil
all the needs as well as help for proper functioning.
III.

OBJECTIVES OF THE STUDY

Introducing a Web-Based Training & Placement
Cell would completely change the current working
scenario. These are some of the Objectives of
developing and deploying it into a model:
1.
2.
3.
4.
5.
6.

Reducing paper work in sake of conducting
online transactions.
To reduce data redundancy.
Minimizing fake entries in data &
misbehavior.
Fast access to data with minimal human
intervention.
To increase the student’s exposure to the
industry
Having a complete transparency of the
system’s working.
IV.

RESEARCH METHODOLOGY

Before approaching building and brain-storming
for developing a new T&P module, a survey of the
students and literature study was done in prior.
Almost 25+ technical papers published in the
journal were studied and the survey taken had 103
responses.
The survey was taken by the Google Form
medium and it consisted of 6 questions.
Questions were considered from a broader
perspective of the current system as well as the
expectations.
Below are 6 questions which were included in the
survey:

Training & Placement Module-A Review
How satisfied are you with the current
Training & Placement system followed for
institution?
2. Do you feel the need for an automated
training & placement application?
3. What are your expectations from the
Training & Placement application?
4. Are the current Training & Placement
activities adequate for the upcoming future?
5. How long do you expect information
changes to be updated across different files?
6. Do you want various company’s details or
their exam’s description in our application?
These questions were then analyzed according to the
responses of peer members and a conclusion was
drawn.
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1.

V.

ANALYSIS

According to the responses received for the survey,
conclusion points were drawn.

Fig. 2:

The second question in the survey was ‘Do you
feel the need for an automated training and
placement application?’
(Fig, 5.2) The response which we got was over
89.3 % people said Yes, followed by some percent
with No and very few with maybe.
This concluded us on a very firm point that, the
system we will be developing needs to be automated.

Fig. 3:

The third question which was proposed was
‘What are your expectations from training and
placement application?’
Fig. 1:

The first question of survey was ‘How satisfied
are you with the current training and placement
system followed for institute?’
The responses which we got were as on scale 1 to
5: 13.6% people voted 5, 6.8% people voted 4, 19.4%
people voted 3, 38.8% people voted, 21.4% people
voted 1 (Fig. 5.1)

The maximum responses which we got for the
application should be user friendly, easy navigation
through different functionality, easily scalable, easy
upload of CV's etc. (Fig. 5.3)
From this questionnaire we got the features to be
included in the system.

On a concluding note, majority of people felt that the
current activities and system followed is somewhere
not up to the mark

Fig. 4:
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The fourth question was ‘Are current training and
placement activities adequate for the upcoming
future?’
Over 63.1% people voted neutral, over 21.4%
disagreed and 13.6% were agreed. (Fig. 5.4)
Grossing into figures, one can very well
culminate that for upcoming future and to match the
industry specific needs, the ongoing training &
placement activities are not adequate.

VI.

ARCHITECTURE OF THE SYSTEM

A. Existing System
The existing system is mostly based on pen and
paper based with some part of computational
processes.
All the data is been fed into the system by
communication of various level wise coordinators of
T&P Cell. If any data is been mishandled, it gives
rise to unexpected outcomes. But every situation can
be handled by manually updating it whenever and
wherever applicable.
Each data before final committing into Database,
goes through 7 levels of filtering and evaluation
wherein inappropriate and redundant data is been
reduced.
B. New Proposed System
‘A Web Based T&P Portal’ would be a perfect
match for current system
The new proposed system is been divided into 2
major sections:

Fig. 5:

The fifth question which was queried was ‘How long
do you expect information changes to be updated
across different files?’
Over 57.3% people think it should be updated
within a week, over 16.5% people think a day before,
14.6% people think a few hours before and 11.7%
people think it should be updated within a month.
(Fig. 5.6)
The system must be capable of building and updating
the changes into the database as well as the
corresponding fields wherever applicable within a
week, if counted on majority basis.

Fig. 6:

The last question was ‘Do you want various
companies details or their exam's description in our
application?’
97.1% people agreed to get all the information
regarding companies in our application while the rest
% voted for no.
As company driven techniques are most important
for one to get placed, hence adding its details would
definitely help user in its aspect.

1) Training Section
2) Placement Section
Training Section includes all activities such as
Employability Skill Development Program (ESD),
Inhouse Internship, and many similar programs held
for students which helps them to learn and improve
industry specific needs.
Placement Section contains activities of campus
placement of students, their mock interviews.
The new system is been divided into 5 modules
as follows:

Fig. 7:

As shown in in figure 7, we have introduced 5
modules in our T&P automated system.
They are:
i.
ii.
iii.
iv.
v.

Student Module
T&P Module
Department Module
Company Module
Alumni Module

Training & Placement Module-A Review
Student Module:
●
●

●

●
●

Student module comprises a portal wherein
students will have access to their dashboard
from which they can handle their profile.
A student admitted in the institute will have
following feature and accessibility with
respect to T&P Web Portal, updating
profile, keeping a record of their
achievements, Students can add their
LinkedIn /GitHub profile link,
Their profile will consist of academic
scores,
Internal
college
activities,
curricular, co-curricular and extracurricular
activities.
As well Students can view and apply to
various internships/job offers posted by
registered Companies.
They'll even have access to alumni's page
wherein interested students can collaborate
and work with them for developing work
experience.

T&P Module:
●
●
●

●

●

In T&P Module, there will be various levels
of admins created for the entire functioning
to work seamlessly.
The main & all rights will be held by T&P
Officer
Other rights can be reserved by the officials
working in the T & P cell and some strict
actions such as removing a student from
database or changing its record from
database, these may require T&P Officer's
permission.
The overall T&P Module will have access
to functioning of all Modules; and when and
where if any data is to be found misleading
or incorrect; that T&P Module preserves
right to remove it without anyone's consent.
T&P Module can add/delete/update any
users in any modules and serves as a
communication wall between different
existing modules and its users.

Department Module:
●

●

●

From each department, a Department
Coordinator will be appointed to manage
the data incoming and outgoing from the
Department's point of view.
He/ She will be responsible for the student's
information to be submitted to the T&P Cell
when students get admitted in the
Department.
As compared to T&P Module, Department
Module users will have restricted access,
but in terms of Student, Alumni & company
modules, the latter holds more positions of
responsibility.

68
Alumni Module:
●
●

●

●

●

One can register himself/herself as an
Alumni in a T & P cell or it might get a
profile appended by T&P Module itself.
Alumni can maintain their own profile and
have a self-dashboard wherein they can post
work/opportunities related information
which will be useful for the students.
The objective of introducing the Alumni
Module was the students will have a greater
exposure to industry trends and it's
constantly modifying behavior.
The students can get benefitted if they want
to work as a freelancer or as an intern;
alumni's startup would be a great place to
start.
Also different alumni would be in position
to hire people for internships of which
students can get avail.

Company Module:
●
●
●

●

This Module plays an important role in the
Placement section of T&P Cell.
Each Company can either open accounts in
the institute's T&P cell as HR or
representative.
Users of this module will be able to post
internship/job related offers, along with it
they can even post some details of their
company along with the criteria, eligibility
to apply for their placement work.
They can view CV's or the overall
dashboard of students.

C. FEATURES OF SYSTEM:
The following features are been introduced
into the system
1.
2.
3.
4.
5.

Forum is been introduced for peer
discussion.
Automatic Mailing System is being
introduced so that server generated
mails will be sent to all at once.
Personal Notifications will be sent for
a particular assignment allotted.
2 sections are segregated according to
the purpose of use.
Each user of the module will have a
personalized
dashboard
for
maintaining his/her own profile.

D. COMPARISON OF OLD VERSUS NEW
SYSTEM:
Table 1 shows a comparative study of the
existing pen & paper manual-based system against
the new Web based portal to be implemented
explicitly with a number of features.
Table 1
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Old Pen
Based

&

Paper

New Web Based Portal

More manual based

Automated version of
manual one.

Updating time is more

Fast Updating Data.

Chances of error

Minimalist error

Ambiguity
&
redundancy in database

More accurate & less
redundancy

Less
exposure
to
industry for students

More
exposure
industry

Handling
of
data
becomes tedious due to
its presence in different
location

All data is stored at one
reachable place with
proper tags

For eligibility during
placement;
manual
segregation of data

System is embedded wit
filter for segregating
students based on their
eligibility.

VII.
1.

2.
3.
4.

In the existing system, maximum work goes
manually and it's the error-prone system, takes time
for any changes within the system. After the system
has been studied, the subsequent conclusions were
created.
The proposed system can guarantee to keep the
records and maintains information of all students,
generate students list supported company criteria,
students can update their information easily without
going through lengthy manual procedures.
Overall, the method of the training and placement
department is automated and advanced.
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Abstract— This case is about the charismatic
present captain of the Indian national cricket team
Mahendra Singh Dhoni. The case outlines the
emergence of Dhoni as a leader, exploration of his
leadership style through his journey of spectacular
rises and controversies. Dhoni became the captain of
the team in 2007, and soon became the most successful
captain in the history of Indian cricket. The case talks
about how a small-town boy emerged as a tall star in
the midst of giants. A big part of India's turnaround
from a bunch of straggling individuals to an aggressive
and consistent combination has to do with Dhoni's
leadership. Dhoni has a couple of admirable attributes
as a leader. The players believe in him and he remains
as calm as light air. He has carried Team India to
victory so many times by keeping his head and hitting
judiciously that the team believe he can indeed
perform miracles. This is the type of mentally strong
performance that engenders great loyalty and inspires
players to give everything they have got for the
captain. Team India blossoms under his Captaincy.
Keywords— Mahendra Singh Dhoni, Leadership,
Team India, Performance, Ability

I.

INTRODUCTION

A leader is said to be good when he knows exactly
how to manage their troops individually and take up
the responsibility to deliver when the chips are down.
Well this quote goes for leaders across the globe
related to all fields. But as far as sports are concerned,
we have witnessed some exceptional leadership
skills by captains in any game from time to time and
win matches for their countries or franchises. Today,
when youth wonder who is the greatest leader of their
time, one of the answer comes into mind instantly
and he is none other than our nation’s dearest and the
current Indian cricket team captain, MS Dhoni. He
has his unusual ways of dealing with things during
amatch but often escapes criticism as these „unusual
or uncanny moves‟ leads Team India towards
victories. He not only inspires the cricketing world
with his leadership skills but also promotes good
leadership quality in a country like India where there
is shortage of good leaders. A genuine risk taker, a
match winner and a person with good cricketing
sense and gut instinct, Dhoni has everything to make
the world go crazy about him.
Perhaps these traits when appreciated in the context
of the competitive spirit of the game and the
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complexities of the evolving nature of the game
would perhaps explain why Dhoni holds an iconic
status as leader and perhaps one of the greatest Indian
cricket captains who has put Indian cricket to a new
pedestal to rank at the number one spot in all forms
of cricket. This case is about the Charismatic Captain
of the Indian Cricket team, M.S.Dhoni. The case
outlines the emergence of Dhoni as a leader,
exploration of his leadership style through his
journey of spectacular rises and controversies.
II.

EARLY LIFE

Dhoni hails from very unconventional cricketing
centres of India that is Ranchi, Jharkhand(of course,
he has put Ranchi on the cricketing map now) and
was born on July 7th 1981. From the very beginning,
he was good in football and played at the club level
too. Primarily , he would play as a goalkeeper. His
football coach spotted the talent and asked him to
play cricket. He did a good job and got selected for
the Vinoo Mankad Under-16 tournament. After this,
he played for Bihar in the Under- 19 side and by the
time he was 18, he made his debut in Ranji Trophy
for Bihar.Soon, he found recognition for his efforts
in the 2003/04 season and got selected for India A
team for the tour of African minnows. He performed
well and caught the attention of another talisman of
Indian Cricket and the then Indian captain Sourav
Ganguly.
Mahendra Singh Dhoni announced his arrival at the
international arena. He became a sensation with this
scintillating inning. In 2005, his marauding innings
of 183 runs in just 145 balls, won the game for Men
in blue in June 2007and also was elected as captain
of the Indian squad for the World Twenty20 in
September 2007.He made his debut as full-time Test
captain of India during the fourth and final Test
against Australia at Nagpur in November 2008.
III.

AN INVESTIGATION OF LEADERSHIP
STYLE

Being uninhibited and confident :
Even though Dhoni hails from a modest rustic
background, he never let this hold him back. He is

M.S. Dhoni – The Self Made Leader
always confident, forthright and often surprises
audiences and media with his comments. Not holding
back and being true to yourself carries you far in the
corporate as well as the sporting world.
Dhoni was made captain ahead of several other
established players and former captains in 2007. He
took his time about making changes and maintained
methods that had been proven to work. He managed
the egos of most of his players. This is something
new managers in business often have to contend
with. He did not rush to make changes or mark his
personal stamp; his main focus at the start of his
captaincy was to establish credibility.

Handling Success :
Dhoni won fame and money at an early stage in his
career but he was, and still is, humble and modest.
He maintained a steady path and was not brash, flash
or overbearing. Managers who gain success too early
on often lose their balance and cannot maintain the
poise required for longevity.

Staying calm under pressure :
Even when severely tested, Dhoni manages to stay
calm and this influences his whole team to resist
caving in. They gain self belief and continue to
perform at their best, inspired by their captain. This
is one of the biggest gifts a leader can give to his
company.

Staying Focussed :
Being able to insulate yourself from your
environment is vital for success, and Dhoni
demonstrated this during the Champions Trophy
when there was controversy over the Indian Premier
League. An ability to cut through distraction and
negative energy is one of the best marks of a leader
in every situation. Dhoni competes with himself at all
times, as explained in this article that explores
Dhoni’s emotional intelligence .

Trust your Instincts :
Leaders generally have advisors and data to help
them in decision making, but they also need to rely
on their gut instinct. True captains can do this.

Competitor respect :
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In sport as in business or any other field, you know
you have achieved a milestone when your opponents
take you seriously and allow themselves to show a
degree of respect to you. Dhoni has made that happen
by his consistent, calm behavior.

Team Playing :
Dhoni backs his players at all times with trust and
confidence. This support gives them the ability to
play at their best and also endows them with a sense
of responsibility to perform well. Entrepreneurs need
to feel safe to experiment- and fail if they need to- on
their way to success. Rather than dictate to them,
Dhoni develops his players so they form their own
working system in sync with others.

Versatility :
Staying agile in sport and business is another
masterstroke. Dhoni can play three formats of the
game; he can bat, keep wicket and b He does not get
over- emotional in victory, or in defeat. Versatility is
another key to longevity in business and in sport!

IV.

WHAT LESSONS CAN WE DRAW FROM
CAPTAIN COOL?

1.
The desire to learn: the hunger to upgrade
one skill’s is one of MSD’s biggest strengths. He
started of as a destructive batsman with scores of 148
and 183 very early in his career, which sealed a place
for him in the team. He quickly understood that Team
India required a calm finisher rather than another
explosive batsman and recast himself in that mould.
Think of the discipline that it would have taken for
someone barely 25 to curb his natural stroke play.
And in double quick time he also became a master
strategist, one who could analyze players, teams and
match conditions. All managers, whatever are their
level need to have a desire to keep learning, because
the corporate environment is always evolving.

2.
Lead by Example: They say that a team
reflects the attitude of the leader. Team India once
known to snatch ‘Defeat from the jaws of victory’
now repeatedly wins from difficult situations. Dhoni
is captain cool, soaks in the pressure, takes the tough
tasks unto himself, as in the match winning innings
in the World Cup Final at Wankhade, 2011. Today
the entire teamsshares his ethos: the self-belief, the
‘always in control’ attitude. Rarely does a good
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manager need to ‘command’ people. When he has
earned the respect of his team through example,
people will follow on their own. If the respect is
missing, even direct orders or threats would not
work.

3.
Calculated Risks/Trusting his instinct:
MSD is a master strategist. And like a master, it is
not all about analysis and numbers, he also takes
calculated risks based on his instinct and he has the
courage to accept responsibility when they fail. But
on so many occasions, they come of gloriously. For
all the management books and market research that
you do, management is also part art. You can’t
always go by the book nor do what the numbers say.
You have to trust your instinct and innovate.

4.
Managing talent: MSD is great at managing
talent, especially young talent. To put simply, he
places trust on them and gets them to believe in
themselves. Also, he follows the simple rule, praise
in public, and criticize in private. In public, he takes
the blame on himself when things go wrong and
shares the credit with the team when they win.

5.
Focus on process, the results will follow:
All teams win and lose, even great ones. Rather than
worry about the result of each game, MSD’s focus
is on process improvements. If the quality of
performance improves, you will soon start winning
more than you lose. This young team India is still
work in progress. They are developing a fine opening
pair, they have a great pair of spinners. For managers,
success is rarely about one greater moment of
inspiration or one knockout moment. Rather it is
about consistent performance 365 X 24 that leads to
long term success.Considering Mahender Singh
Dhoni, who has set an example for many youngster
not only in sports but also in other fields of life
especially in corporate. It’s very important for young
managers to be soft spoken, modest but have a will
of steel to grow.At Vanguard Business School, a man
so modest, that throughout the speech, he never
mentioned.
V.

catching up and reflexes not getting stronger, he finds
himself in a credible crisis after a dismal show in ICC
50 Over World Cup It goes without saying that he
holds a very special place in Indian Cricket all thanks
to his massive achievements and unparalleled
stewardship. Every time the clouds of pessimism
hovered around, he bounced back with
unprecedented performances. Growing up is not the
same as growing old. A man‟s age is counted in
numbers but his growth is measured in experience.
There is a phase in one‟s life where he grows as a
person and understands the world more than he did
in all the previous decades he lived. For Mahendra
Singh Dhoni, that phase began from September 2007
– when he was handed the reins of the Indian Cricket
Team –and seven years on, it goes on. With no
wonder MS announced his retirement from ODI and
T20's by posting a video on social media in which the
background song "mai pal do pal ka shayar hu.."
made all the fans emotional.
VI.

Dhoni has been the recipient of many awards,
including the ICC ODI player of the year award in
2008 and 2009 (the first player to win the award
twice), the Rajiv Gandhi Khel Ratna award in 2007
and the Padma Shri, India's fourth highest civilian
honour, in 2009. He was named as the captain of ICC
World Test XI and ICC World ODI XI teams for
2009. The Indian Territorial Army conferred the
honorary rank of Lieutenant Colonel to Dhoni on 1
November 2011. He is the second Indian cricketer
after Kapil Dev to have received this honour. In June
2014, Forbes ranked Dhoni at 22nd in the list of
highest paid atheletes in the world. He became the
fifth most financially valuable athlete on earth,
according to Forbes Magazine in jul 2014.The TIME
magazine added Dhoni in its "Time 100" list of 100
most influential people of 2011. In 2012, Sports Pro
rated Dhoni as the sixteenth most marketable athlete
in the world. He was awarded the Honorary doctorate
degree by De Montfort University in August 2011
and LG People‟s Choice Award in 2013.
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the welfare and good of Indian Cricket. With age

RECOGNITIONS

[2]

www.espncricinfo.com/india/content/player/28081.ht
ml www.peoplematters.in/article/2014/01/...dhonisleadership-skills/4300
www.indiatimes.com/.../7traits-which-make-ms-dhoni-a-special-leader-2
economictimes.indiatimes.com › Slideshows ›
Management & Leaders
www.mid-day.com › Life and style News › People
News

M.S. Dhoni – The Self Made Leader
[3]

www.mensxp.com › work life › Leadership
https://fr.wikipedia.org/wiki/Mahendra_Singh_Dhoni
timesofindia.indiatimes.com/topic/MS-Dhoni

74
[4]

www.mensxp.com › work life › Leadership
http://www.thecricketmonthly.com/story/762745/thestar-we-don-t-know

Swami Vivekananda as a leader
Rahul L Sharma
Mechanical Department
Thakur College Of Engineering And Technology
Mumbai,India
rahulsharma1030@Gmail.Com

Pavani G Reddy
Computer Science Department
Vardhaman College Of Engineeringhyderabad,India
pavani27.G@Gmail.Com

Abstract— This document is created for
representing the leadership qualities of the great
Swami Vivekananda and how it helped him in his life
while the conditions were insatiable and how
inculcating such qualities can help one in their life.

Grasping from these even profit-oriented corporates
earmark a part of their earnings towards social
service these days.

Keywords— Leadership, Intelligence, Monk, Ski-ll,
social service.

Around 1897, Swami returned to India and reached
Calcutta where he founded Ramakrishna Mission on
1 May, 1897 at Belur Math. The goals of this mission
were based on the Karma Yoga and its main
objective was to serve the poor and suffering or
disturbed population of the country. Several social
services are also executed under this mission like
establishing schools, colleges and hospitals.
Teachings of Vedanta were also provided through
conference, seminars and workshops, rehabilitation
work across the country.

I.

INTRODUCTION

Leadership is considered as a research area and a
practical skill encompassing the ability of an
individual, group or organization to lead, influence
or guide other individuals, teams, or entire
organizations.It is often viewed as a contested term,
specialist literature debates various viewpoints,
contrasting Eastern and Western approaches to
leadership, and also (within the West) North
American versus European approaches.
Europet beings were an embodiment of the divine
self; therefore, service to God could be rendered by
service to humankind. After Ramakrishna's demise,
Swami Vivekananda toured the Indian subcontinent
extensively and acquired first-hand knowledge of the
prevailing in British India. Swami later travelled to
the U.S, representing India at the 1893 Parliament of
the World's Religions. Swami Vivekananda
conducted hundreds of public and private lectures
and classes, promulgating credo of Hindu philosophy
in the United States, England and Europe. In India,
Swami Vivekananda is regarded as a patriotic saint,
and his birthday is celebrated as National Youth Day.
II.

SWAMI VIVEKANANDA AS A
LEADER.

“Swami Vivekananda is an example of leadership
qualities and charity.”
Swami Vivekananda popularised the pride of
Hinduism around the world. He taught self-respect
and equality. Possessing extreme knowledge and will
power, he was an example of leadership and charity,"
Above all, Swami was a great patriot who urged the
youth to join him in his quest for national
development.
Recollecting from Swami's life, Sri Ramakrishna
Paramahamsa, had shown him that service to people
was divine.
Praising the spiritual service rendered by Sri
Ramakrishna Mission, founded by Swami
Vivekananda after his guru's demise, it was involved
in serving the nation, people and God.

"Swami Vivekananda did public service as an
ascetic.

Swami Vivekananda's teachings were mostly based
on the Ramakrishna's spiritual teachings of Divine
manifestations and his personal internalisation of the
Advaita Vedanta Philosophy. According to
Ramakrishna, the ultimately goal of life is to achieve
the freedom of soul and that encompasses the entirely
of one's religion.
III.

INFLUENCE OF SWAMI
VIVEKANANDA.

Swami Vivekananda is considered as one of the most
influential people of India and Hinduism.
Rabindranath
Tagore
proposed
to
study
Vivekananda's works to learn about India. Subhas
Chandra Bose considered Vivekananda as his
spiritual teacher. Mahatma Gandhi said that after
reading the works of Vivekananda his love for his
nation became a thousand-fold.
Barack Obama, the former President of the United
States of America quoted Vivekananda's words in his
speech delivered in India in November 2010.
Jayalalitha, the former C.M of Tamil Nadu said that
Vivekananda inspired her to enter politics.
Swami Vivekananda's birthday, on 12 January is
celebrated as the National Youth Day in India. In
2012, a three-day world conference was organised by
the Institute of World Religions to memorialize the
150th birth anniversary of Swami Vivekananda to
mark the days Vivekananda delivered his historic
lectures in 1893.
Swami Vivekananda, after he became a sanyasi of
high intellect, action, and devotion in 1886, had a
deep desire to spread the message of “divine unity of
existence and unity in diversity’ throughout the
country. Vivekananda then as a Parivrajaka,
meaning: "a wandering monk", travelled the length
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and width of the country. For nearly two years,
Swami travelled all over India from north to south,
and befriended many notable people and influenced
them with his Advaita-Vedanta philosophy and
many of them even encouraged and backed him to
travel to the USA to attend the Parliament of World
Religions in Chicago; some of the prominent names
are Ajit Singh of Khetri of Rajasthan, Dewan of
Porbandar and Junagadh in Gujarat, Raja of Ramnad
of Madras, K. Seshadri Iyer, Dewan of Mysore and
Chamaraja Wodeyar, the Maharaja of Mysore.
Bal Gangadhar Tilak, the Indian nationalist,
teacher,journalist, social reformer, lawyer and an
independence activist who was the first popular
leader of the Indian Independence Movement
observed :”12 centuries agoShankaracharya was the
only great personality who not only uttered of the
purity of our religion, not only spoke in words that
this religion was our strength and wealth, not only
said that it was our duty to preach this religion in the
length and breadth of the world but also brought all
this into action. Swami Vivekananda is a person of
that stature who appeared towards the last half of the
19th century."
Rabindranath Tagore suggested "If you want to
understand India, study Vivekananda. In him
everything is positive and nothing is negative." Sri
Aurobindo has said "Vivekananda was a soul of
puissance if ever there was one, a lion among men,
but the definite work he has left behind is quite
disparate with our impression of his creative might
and energy. Brahmabandhav Upadhyay told,
Vivekananda and his thoughts encouraged him to go
to England and spread Hinduism and Vedanta there.
Bal Gangadhar Tilak praised Vivekananda for taking
the responsibility to re-establish the glory of
Hinduism.
On 6 February 1921, Mahatma Gandhi came to
Belur-Math and paid homage to Vivekananda. On
this occasion he said:
I’ve come here to pay my homage and respect to the
revered memory of Swami Vivekananda, whose
birthday is being commemorated today. I’ve gone
through his works very thoroughly and after having
gone through them the love that I had for my country
became a thousand times. I ask you, young men, not
to go away empty-handed without inculcating
something of the spirit of the place where Swami
Vivekananda lived and died.
In 1893, during the journey from Yokohama(Japan)
to Canada on the ship Empress, Swami Vivekananda
accidentally met Jamshedji Tata who was also going
to Chicago. During the conversation Swami
Vivekananda told Tata about the necessity of
establishing a world class scientific Institution in
India and this encouraged Tata to establish the Indian
Institute of Sciences, which gradually became one of
India's best-known research university of India.
Jawaharlal Nehru, the first Prime Minister of
Independent
India,
praised
Vivekananda's
personality and dignity and said that his heart carried
flames: "it was no empty talk Swami was indulging
in. He was putting his heart and soul into the words
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he spoke." Nehru also recounted that his generation
was widely influenced by Swami Vivekananda.
Narendra Modi, the current Prime minister of India,
is an fervid admirer of Vivekananda. In April 2013,
he visited Belur Math and meditated at the room of
Vivekananda. Jayalalitha, the former C.M of Tamil
Nadu told, Vivekananda inspired her to enter politics.
IV.

INFLUENCE ON WESTERN WORLD.

Swami Vivekananda, during and after his tour of
western countries in Europe and the United States
had profound influence on notable personalities, who
either became his fervent devotees or friends and
some even his ardent disciples and many of whom
even became hermits. Right at the beginning of his
visit to Chicago to address the Parliament of World
Religions Professor John Henry Wright of Harvard
University, invited him to speak at Harvard. He
pointed out to Swami Vivekananda the necessity of
going to the Parliament of Religions, which he
thought would give an introduction to the nation.
John Wright's reasoning was "To ask for your
credentials is like asking the sun to state its right to
shine in the heavens".Some of such well-known
luminaries are: Max Müller, J. J. Goodwin, John
Henry Barrows, Sturdy, Romain Rolland,Sara
Chapman Bull, his American mother and benefactor,
Mary Hale, Josephine MacLeod, Christine
Greenstidel (who later came to be known as Sister
Christine), Maragaret Noble (Sister Nivedita in later
years), William James, Josiah Royce, Mark Twain,
Nikola Tesla, Robert G. Ingersoll, Lord Kelvin,
Harriet Monroe, Ella Wheeler Wilcox, Sarah
Bernhardt, Emma Calvé and Hermann Ludwig
Ferdinand von Helmholtz He initiated several
followers : Marie Louise (a French woman) became
Swami Abhayananda, and Leon Landsberg became
Swami Kripananda.
So to conclude, Swami Vivekananda have a huge
impact on modern world even after so many years of
his presence. He has influenced many great minds in
their life with his ideology and leadership quality.
His work is known not only in India but also in
western countries which had a huge impact while
spreading the purity and pros of Hinduism.
We are responsible for what we are, and whatever
we wish ourselves to be, we have the power to make
ourselves. If what we are now has been the result of
our own past actions, it certainly follows that
whatever we wish to be in future can be produced by
our present actions; so we have to know how to act.
—Swami Vivekananda
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Abstract— S Corona virus belongs to Sars-CoV-2 –
family one of several coronaviruses that can be
unfitted in humans Coronaviruses are tiny proteincoated particles carrying genetic information that
gives them the ability to divide inside the cells of their
hosts. Coronaviruses are enveloped +ve sense RNA
viruses, with spike like projections on their surface
giving them crown like appearance under the electron
microscope; hence the name coronavirus, In this paper
an attempt is made to use artificial intelligence to
discover protein based drug having maximum
compatibility with the sars-cov-2 virus, a series of
software is used to find the target molecule and the
vector to deliver the target molecule
Keywords— Artificial intelligence, Sars-CoV-2,
RNA virus

I.

INTRODUCTION

Our Sun is surrounded by a jacket of gases called an
atmosphere. The corona is the outermost part of the
Sun's atmosphere which is a spike like structure.
Corona viruses are enveloped positive sense RNA
viruses, with spike like projections on their surface
giving them crown like appearance under the
electron microscope; hence the name corona virus. It
consists of RNA enclosed in a phospholipid protein
envelope. The virus self-assembles from RNA,
proteins and lipids. The lipids form a protective coat
around the virus. The components of the virus are
held together by non-covalent interactions between
the RNA, proteins and lipids. Coronavirus is thought
to spread mainly from person-to-person contact. This
needs close contact –within about two metres of each
other. Droplets produced when a person sneezes or
coughs can land on the mouths or noses of people
nearby. If the droplets land on a surface, the virus can
survive for hours or days. If a person touches the
infected surface and then touches their own mouth or
nose, they will become infected.
COVID 19 or SARSCoV-2 belong to β coronavirus
group 2B which consists of genome sequencing that
is similar to >95 percent with the bat coronavirus,
>80 percent
identity to SARSCoV and >50 percent to MERSCoV. Many of the initial COVID-19 cases in Wuhan
had common exposure to Huanan sea food market.
COVID-19 was identified as a coronavirus that
environmental samples from the Huanan seafood
market tested positive, signifying that the virus
originated from there. Although, it is known that the
COVID-19 originated from bats, the intermediary
animal through which it crossed over to humans is
uncertain (snakes, minks and pangolins are the
current suspects).
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Computational chemistry is a branch of chemistry
that uses computer simulation to help in solving
chemical problems. It uses methods of theoretical
chemistry, integrating in computer programs, to
calculate the structures and properties of molecules
and compounds
II.

MATERIALS

Software for Lead and Hit interaction SEESAR
ReCore - 3D scaffold hopping, Lead Optimisation
QSAR of Schrodinger 3.0 Scafold, Structure
interpretation is done by using BIOSOLVE it,
CHEMAXON
Docking Done by using INfiSEE of SEESAR
III.

METHODS

Computational Chemistry refers to a methods
which is nowadays frequently used to channelise the
tedious and costly drug discovery process into a
simple and easy way. In this method the very first
procedure is to select the target which is called as
HIT
Drug Discovery process consists of various step
Step: - 1 HIT Identification
Hit identiﬁcation phase, in which the aim is the
identiﬁcation of chemical compounds with a
promising activity toward the target In this paper the
target molecule which was selected was substituted
coumarin molecule which has anti inflammatory,1
antiviral2 and anthelminthic3 property

Fig. 1: Hit Molecule 4-Hydroxycoumarin

Fig. 2: Hit Molecule 4-Hydroxycoumarin

Step:- 2 LEAD Interaction Phase
In this step the lead is generated, in which the hit
compounds are altered in order to improve in potency
against the target; for the same Coumarin was altered
and fluoro derivative of coumarin was use as lead
after improvement as literature has seen that fluoro
derivative has high potential in curing many antiviral
infection
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Fig. 3: Lead Interaction Phase

Step:- 3 LEAD Optimization Phase
,
In this Step lead is optimized by using software in
which lead compounds are interacted with a protein
of interest, as in this case RNA is taken as binding
agent for the same in this way molecules ultimately
be able to exert its beneﬁcial pharmacological effect
in patients.

Fig. 4: Seesar result of Lead optimisation

Fig. 6: LEAD-HIT interaction

Fig. 7: Scaffold of Lead and Strain Molecule

Fig. 5: Drug Discovery Pipeline

IV.
OBSERVATION
It is observed that Fluoro Derivative of Coumarin
was 72% compatible with the protein RNA which
indirect has got compatibility with Sars-CoV-2 type
virus and hence the delivery of drug and its potency
has higher value as compared to other proteins
V.
RESULTS AND DISCUSSION
An attempt is made to study the cycle of virus as in
this case virus reacts with host cell and starts to
replicate by using host genetic material and at a
particular time if scaffold is inserted virus uses hitlead genetic material to replicate which in turns lead
it to continue in dormant condition and host cell is
free from virus but virus remains in dormant
condition but once condition is favourable with host
cell it starts to multiply hence periodic dosage of hit
and lead drug is important.

Fig. 8: The RNA scaffold

VI.
CONCLUSIONS
Artificial intelligence (AI) refers to the simulation of
human intelligence in machines that are programmed
to think like humans it not only associated with a
human mind such as learning and problem-solving
but also using such platform theoretical approach
becomes much probable
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Abstract— It has been a high time since we have
been following the rote learning system, which is not
contributing to the development of critical thinking,
problem-solving skill and the innovative skill of
students. The world order has changed significantly
and if we want to be an integral part of it, we must start
emphasizing on STEM education right from school
education to develop these skills in our students. The
current school education system focuses more on
developing lower cognitive learning levels of students
and is more assessment-oriented rather than giving a
free hand to students for learning and exploration.
This paper suggests few changes which can be
practiced in the school education system, to promote
STEM education which in turn will help to overcome
the declining pattern of students who pursue Science
and Engineering as part of higher education. This will
be helpful in promoting STEM skills which are called
as 21st-century skills and is considered to play a
significant role in world order for coming decades.
Keywords—
STEM
Education,
School
Education System, World order, 21st Century
Skills

I.

INTRODUCTION

A recent trend is observed over the decades that
nations which invest more in innovation and
technology move towards promoting more
sustainable economic growth. While the nations that
lack curiosity and innovative mindsets are often left
behind and suffer from the effects of global
economic difficulties, such as rising unemployment,
and soaring public debt. The growth which has the
potential to create progressive jobs in industries is the
one affiliated with innovation and breakthrough.
Innovation and progress are primarily extracted from
developments in the fields of science, technology,
engineering and mathematics (STEM) [1]. Nations
need a creative STEM workforce in order to be
successful in the 21st century. In developing
countries like India, career choices are often moneydriven. Masses are more attracted to jobs that pay
more. Because of this, branches of STEM are often
left untouched and hence have resulted in the
downfall of STEM education in India.

A recent survey by PwC has declared that there’s a
necessity to make ten crore jobs in growing India by
the tip of the year 2027 as ten crores employable
people will be joining the workforce. Also, it mustn’t
be left out that this is often called the Age of Data
and Technology that demands innovative
advancements in each field. Looking at the current
changing trends, just educating the youth will not be
adequate because it does not provide a sharp edge to
his/ her potential. The approaching generation of the
workforce can sure as shooting need to work their
fingers to the bone to face out in the market and prove
their worth. As the education world explores
methods to equip students with the abilities and
information, they will have to be compelled to
achieve success as innovators in a 21st-century
workforce. There has been a growing emphasis on
STEM — the educational discipline that engages
students around the subjects of Science, Technology,
Engineering and Mathematics. The following paper
focuses on the declining trend in STEM education in
India, and how this can be changed to help India gain
momentum in world order.
II.
THE ROLE OF STEM EDUCATION FOR
GAINING MOMENTUM IN WORLD ORDER
In today’s world, a nation must be
technologically and economically sound to emerge
as a superpower or a global force. All the nations
have understood the urgent need to start preparing
their youth, and their economy, by helping the future
generation develop the 21st-century skills they will
need to be successful and to play an effective role, in
the future workforce.
STEM Education plays a pivotal role in
developing critical thinking and problem-solving
skills from an early age in the students. Countries
need to recognize the STEM competencies that
should be learned by their people, not only to satisfy
the needs of the future labor market but also to
guarantee a sustainable quality of life for all. [2]. It is
generally accepted that solutions to the problems
faced by the world today would need a modern
multidisciplinary research workforce armed with a
skill set of new technologies and interdisciplinary
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thought that will "require the integration of multiple
STEM concepts to solve them" [3]. It is also
commonly recognized that educating and preparing a
diverse STEM-literate population with the
opportunity to perceive and understand the technical
environment is crucial. [4].
STEM brings together four critical disciplines to
create an inclusive learning environment that
encourages all students to participate, collaborate and
solve a problem. This holistic approach encourages
students to exercise both the left and right sides of
their brains simultaneously, as they would need to do
in a 21st-century working environment.
STEM is an educational discipline that aims to
spark an interest and lifelong love of the sciences in
children from an early age. Science, Technology,
Engineering, and Math are similar fields of study that
involve all creative processes, and none uses just one
method for inquiry and investigation. It teaches
relevant, in-demand skills that prepare students to
become innovators in an ever-evolving world. It is
beneficial not only for the future of the students but
also for the future of the country.
III.
THE CURRENT INDIAN SCHOOL AND
HIGHER EDUCATION SYSTEM. W.R.T STEM
EDUCATION
The encouragement of students’ engineering
aspirations takes place in advanced economic, social
and role contexts. Home, school, and community are
the most likely aspects of an ecosystem. within which
appreciation of STEM (science, technology,
engineering, mathematics) subjects is developed,
resulting in student STEM career aspirations. This
opens pathways/options for students to traverse the
ecosystem., while information designing also
perceives STEM aspiration as a pipeline where
students advance through pre-structured courses and
examinations.
We are currently at a degree where the quantity
of STEM jobs are growing at a speedy rate and
exceeds the quantity of STEM graduates. Consistent
with the National Science Foundation, eighty percent
of jobs within the next decade are projected to want
some kind of math and science skills. Despite having
the best quality talent, the exam-focused program
paradigm of the past has restricted the students to
creativity, problem-solving and imagination. This is
where the STEM Program steps in to fill this void.
Data reveals that children are interested in STEM
fields at an average age of eight years. It's because
they're fascinated with machines, gadgets, and
gizmos. But the leap from becoming a technology
user to an innovator rarely occurs and, if at all, is a
very slow transition. The link between engineeringtechnology-entrepreneurship is evidently missing in
India.
STEM education in India is a much-needed
revolution that needs to be implemented in the
education sector because it has the potential to
reshape the child’s future.

Learning is just about acquiring knowledge or
gaining skills while memorizing is to save something
in the memory. The conventional approach of
mugging up the theory by many students can make
them score good marks, but they cannot apply all the
knowledge and information which they have learned
into problem-solving of real-life issues.
Looking at the current Indian education system.,
we find that there is a considerable lag when adopting
the best practices that are being applied in the global
education arena. Moreover, the primary goal of our
school education system. is now to review textbooks
and, in most cases, marks secured is the only criteria
to assess knowledge.
21st-century learning skills and design-based
learning are built to promote interest, imagination
and thirst for children's STEM knowledge with early
exposure to hands-on learning and practical
knowledge in a more engaging and enjoyable
learning environment.
When a child develops a passion for STEM
fields, it smoothes the decision-making process to
select the right field to follow one's career. It will
continue to develop the brilliant minds, innovators,
engineers and scientists that our society and industry
need. This is essential for our future prosperity and
to our nation in order to build sustainability and play
a vital role in the global economy.
IV.

EFFECTS OF NEP 2020 ON STEM
EDUCATION IN INDIA

With a goal set for itself to transform the education
system to meet the needs of 21st Century, in India the
Ministry of Human Resource Development (now
Ministry of Education) announced the new National
Education Policy 2020. Structurally speaking, the
NEP steps to implement early childhood education
from 3 years of age offer school board exams twice
a year to enhance learning, move away from rote
learning, improve mathematical skills for everyone,
move to a four-year undergraduate college system.,
and set up a Higher Education Commission in India
to reflect significant changes.
With the implantation of National Education Policy
2020, a boost in science, technology, engineering,
and mathematics (STEM) education in India will be
witnessed, as the policy recognizes the need for
flexibility in choosing the subjects that a student
wants to study. The New Education Policy
understands the importance of skills like coding and
scientific temper and evidence-based thinking
should be learned by all students to become smart,
effective, creative, adaptable, and efficient human
beings in today's rapidly changing world.
A recently observed trend which is now well
recognized is that in opening the door to myriad
opportunities offered by STEM education, online
platforms have played a pivotal role. Coding related
courses have picked up well and the online
platforms have seen a lot of kids enroll in block
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programming, artificial intelligence (AI) and
android app development. In addition to what is
being taught at school, the online learning platform
has seen an increased number of queries from
parents with regards to shaping up their child’s
coding skills.
Previously, or rather at present, the education
system. focuses on textbook information, rote
learning and "passing" students in their exams. The
system. depends on student textbooks and grades,
which ensures that all students read or "memorize"
vast texts to pass their exams regardless of their
individual skill. At the end of each academic year,
there will be plenty of students without practical (or
applied) knowledge, which is definitely not enough
for employment.
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V.
A SURVEY TO UNDERSTAND STEM
EDUCATION AT SCHOOL AND HEI LEVEL
We conducted a survey to observe the decline and
unawareness of STEM education in India. The
subjects were asked some simple questions related to
the STEM system incorporated in their curriculum
and to test their awareness about STEM education.
The following results are obtained from the survey
conducted with a sample size of around 300
responses.
Following were the questions asked to the
subjects and the results of the survey conducted:
•

Not Sure
13%
Yes
36%

The Ministry is now restricting this form of batch
processing to manufacturing industries and is
introducing new reforms to the education system.
The evaluation of the new national education policy
will be more routine and formative, more
competency-based. It will encourage learning and
growth, and will test higher-level skills such as
interpretation, critical thinking, and conceptual
clarity.
There is a great deal of focus on fundamental
literacy and numeracy, there is no strict distinction
between academic streams and there would be
extracurricular and vocational education in schools.

No
51%

•

Young children have high learning abilities,
which is why discipline, etiquette, and other social
skills are developed at such an age for early
childhood growth. It is therefore imperative to
include STEM education in early childhood
education so that it evolves and takes shape with
their age.

Has your school/ college introduced you to
STEM education?
Not Sure
21%

There is a need for vocational training in schools.
The goal is not only textual knowledge but also the
integration of practical knowledge and technical
crafts such as carpentry, electrical work, metalwork,
gardening, pottery and coding, beginning in Class 6.
These are valuable, fundamental and high-value
skills that are necessary for the current year and the
future.
We believe, as we have always stated, that STEM
(Science,
Technology,
Engineering
and
Mathematics) will be an important part of every
person's development and life. Technology has
always proven to be beneficial, first in audio-visual
schools, then in smart classes, and now in computer
classes. The use of AI and ML in day-to-day
activities is also on the rise and is impacting our lives
more than ever before. These days, AI-assisted
education is also being implemented to help teachers
and educational institutions evaluate children and
personalize the teaching methodologies of each
child.

Do you know what STEM education is?

Yes
27%

No
52%

•

Has STEM education been integrated as
something other than adding additional
science and mathematics into your school?

Not Sure
32%

Yes
19%

No
49%

Promoting Stem Education is Pivotal for Gaining Momentum in World Order for Coming Decades: An Indian
Perspective
•

Was there a dedicated STEM lab in your
school?
Yes
14%

Not Sure
31%

The survey pointed clearly at the declining trend
and unawareness in the youth regarding the 21st
century tool i.e., STEM education. It not only proves
the lack of STEM in the regular curriculum but also
proves the need to improve and change the current
education pattern.
VI.

No
55%

•

If you have a STEM class or course in your
school, what percentage are the following
disciplines/areas part of that class/course
(needs to add up to 100%)

RESPONSES

60
40
20
0
20%

•

40%

60%

80%

SCIENCE

TECHNOLOGY

ENGINEERING

MATHEMATICS

100%

Is there more time for teaching science/
mathematics at your school as a result of
STEM?
Yes
28%

Not Sure
40%

No
32%

If you had Science or Technology courses
in your school, then what was the
percentage of Practical/ Laboratory
exposure given to the students?
80
RESPONSES

•

60
40
20
0
20%

40%

60%

80%

100%

PERCENTAGE OF PRACTICAL EXPOSURE

VI. RESULT AND DISCUSSION

Fig. 1 represents the results of the survey for the
awareness of STEM education and it is evident that
more than 65% of respondents are not aware of it and
hence of its importance. This leads to decreased
curiosity for STEM as a discipline as well as it could
be understood as a potential reason for the declining
pattern of science and engineering education at
higher education institutes. Fig. 2 and fig. 3
represents the integration of STEM subjects with
academics at their school and college-level
education. It was found that less than 20% of
respondents feel that STEM was being implemented
as part of academics at school and college-level
education. This indicates that more than 80% of
students had never been given chance to build and
explore their STEM curiosity and capabilities at quite
a higher level of education. This could be understood
as a potential reason why we are lacking in the kind
of innovation expected from Indian universities in
general. This also highlights that there is a serious
need for introducing STEM discipline at the school
level which will be helpful in nurturing the curiosity
of budding engineers and scientists which is key to
innovation and will be helpful in gaining momentum
in the world order. Fig. 4 helps us to understand the
presence of a dedicated STEM laboratory in the
school/college campus. More than 85% of
respondent feels that they did not have the privilege
of dedicated STEM lab in their school. There is a
serious need for STEM lab on school and college
campuses which will be helpful in have an integrated
approach for nurturing STEM or 21st-century skills.
Although previous data indicates that very less
students were exposed to dedicated STEM subjects
or labs for have learning related to STEM skills out
of which more than 80% had the opportunity to learn
only science and maths discipline [Fig.5]. This
indicates that at the school level there is hardly any
concern for engineering and technology discipline.
The mere introduction of these disciplines is not
helpful in resolving the problem and hence there is a
need for a STEM laboratory in every campus that
should encourage teachers and students to come
forward and explore to bring enhanced interest
among students for STEM in HEIs. Fig. 6 indicates
that there is a large number of students who feel that
there is no scarcity of time for introducing and
practicing STEM at the school level. The survey
pointed clearly at the declining trend and
unawareness in the youth regarding the 21st-century
tool i.e., STEM education. It not only proves the lack
of STEM in the regular curriculum but also proves
the need to improve and change the current education
pattern.
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SUGGESTED ACTIONABLE POINTS

Awareness about the STEM programme must
be created in the students from an early age.
Educational policies and curriculum must have
futuristic thoughts to prepare the future
workers, leaders, and citizens of the country
and so must include STEM courses in them.
At the school level, the four subjects of
Science, Technology, Engineering and
Mathematics should be integrated and taught
as one STEM subject to a particular extent.
Most of the students learn mathematics and
science but technology and engineeringrelated subjects tend to be offered as electives.
STEM subjects must be integrated into the
curriculum not only as mathematics and
science but as a whole so that the focus of
learning is on solving real-world problems.
There must be a focus on skill development in
the students and to create more stimulating
experiences for the young learners, including
improving student motivation to learn;
enhancing attitudes and interest in school;
making students
better problem solvers, innovators, inventors,
self-reliant, logical thinkers, and
technologically literate.
The students must be introduced to STEM labs
which can be conducted virtually or
physically. The teachers can demonstrate
various experiments to the students so that
they can understand the subject better and
move one step further towards innovation.
This not only helps in generating curiosity
among the students but also helps them
develop a practical approach towards realworld problems.
To encourage more students to study STEM at
a tertiary level or embark on a STEM career,
individual STEM subjects are sometimes
packaged together to provide indicators to
students that the best-fit subjects for them to
train for their participation in STEM learning
and professions [5].
If taught well by skilled teachers in STEM
education, activity and practical based
approaches would help students to make
personal meaning of their learning
experiences, which would increase the
probability that what is learned will be
retained and will be transferred for later use.
Most of the educational units have a specific
daily timetable for classes of students in which
learning is organised by subjects and by are
taught according to this pre-determined
timetable. Therefore, it is necessary to teach
the STEM knowledge within the amount of
time allocated in school timetables. There is
also a need to retain applicable awareness of
STEM so that it does not become obsolete.

•

As STEM education covers societal needs,
values, and concerns, it is important to develop
a well-rounded understanding of the
philosophy behind STEM. The focus should
be on the value and the contribution STEM
brings into the thinking and the action of the
people.
VIII. EXPECTED OUTCOME

•

The curriculum introduced to the students will
be based on competence. This would create a
very good learning environment that will
promote a hands-on learning experience and
will also help to evolve the mindset of the
student.
It will teach various types of useful innovative
skills to students such as computational
thinking, problem-solving skills, creative
thinking, logical reasoning, better decision
making, and good observation power.
The students will be taking a greater interest to
pursue a career in STEM which will pave the
way for innovation in our country.
Students can realize the true value of teamwork
as they participate in STEM-related tasks
together. They will also understand the power
of team management and collaboration by
understanding their individual roles in the team
properly.
By
successfully
performing
the
experimentation, the students will be able to
build self-confidence among them which will
help them a lot in their overall development.
They will develop a solid foundation about the
concept and will be able to implement it in
solving real-life problems easily.
Technology has been an integral part of our
culture. Our new world is a technology-driven
society. The technology around us is everchanging and is developing at a rapid pace. By
receiving STEM education, students will keep
up-to-date on the latest new changes and
innovations that are taking place in the field of
technology.
The child will not only learn for the sake of
scoring good marks but also will understand
the real-life implementations of the concept
learned by STEM education. The knowledge
acquired by STEM education will last longer
than the intelligence gathered through the
conventional method of Rote Learning.
With the Government of India also focussing
on campaigns such as the ‘Make in India’
Innovation Mission, there is a focus on
developing innovation and manufacturing right
from schools. This will be the right time for
India to rise to the challenge and develop a
culture of application-based learning and

•

•

•

•

•

•

•
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innovation among the schools, students,
colleges, and teachers.
It will play a significant role in making the
country future-ready. STEM Education will
help in maximizing the involvement of a
student in a holistic learning process.
IX. CONCLUSION

The past few decades have witnessed a great
downfall on the innovation front of the nation and
have observed a great surge in the management
sector, this is due to the ignorance towards the STEM
sector which results in more innovation and
creativity. It is now a well-known fact that STEM
education is the key to creating more creative and
innovative jobs. Also, it is helpful in nurturing many
of the graduate attributes which is required in 21stcentury skills. In a developing country like India
where there is an abundance of youth STEM is the
next big thing which will help the nation to progress
rapidly and stand out in the world order. We need to
recognize the importance of STEM education soon
to increase the productivity of the nation which will
result in India coming up in the world order.

This can only be achieved if the STEM culture is
inculcated in the individual from an early age. A
complex social phenomenon is schooling for STEM.
The most valuable and newest information involves
more than one subject. With the integration of
education in STEM, Students may be inspired to seek
careers in STEM fields and can increase their
curiosity and achievement in mathematics and
Scientific Research. For the future, successful STEM
education is important. The planning and
encouragement of educators with integrated STEM
education are key to the achievement of these goals.
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Abstract— The Collatz conjecture is a conjecture in
mathematics that concerns a sequence defined as
follows: start with any positive integer n. Then each
term is obtained from the previous term as follows: if
the previous term is even, the next term is one half of
the previous term. If the previous term is odd, the next
term is 3 times the previous term plus 1. The
conjecture is that no matter what value of n, the
sequence will always reach.
Keywords— Collatz Conjecture

I.
INTRODUCTION
The conjecture is named after Lothar Collatz, who
introduced the idea in 1937, two years after receiving
his doctorate.[1] It is also known as the 3n + 1
problem, the 3n + 1 conjecture, the Ulam conjecture
(after Stanisław Ulam), Kakutani's problem (after
Shizuo Kakutani), the Thwaites conjecture (after Sir
Bryan Thwaites), Hasse's algorithm (after Helmut
Hasse), or the Syracuse problem.[2][4] The sequence
of numbers involved is sometimes referred to as the
hailstone sequence or hailstone numbers (because the
values are usually subject to multiple descents and
ascents like hailstones in a cloud),[5][6] or as
wondrous numbers.[7]
Paul Erdős said about the Collatz conjecture:
"Mathematics may not be ready for such
problems."[8] He also offered US$500 for its
solution.[9] Jeffrey Lagarias stated in 2010 that the
Collatz conjecture "is an extraordinarily difficult
problem, completely out of reach of present day
mathematics."[10]
Consider the following operation on an arbitrary
positive integer:
•If the number is even, divide it by two.
•If the number is odd, triple it and add one.
In modular arithmetic notation, define the function f
as follows:
Now form a sequence by performing this operation
repeatedly, beginning with any positive integer, and
taking the result at each step as the input at the next.
In notation:
(that is: ai is the value of f applied to n recursively i
times; ai = fi(n)).

Vikas Kaul
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some n, such an i doesn't exist, we say that n has
infinite total stopping time and the conjecture is false.
If the conjecture is false, it can only be because there
is some starting number which gives rise to a
sequence that does not contain 1. Such a sequence
would either enter a repeating cycle that excludes 1,
or increase without bound. No such sequence has
been found.
Examples
For instance, starting with n = 12, one gets the
sequence 12, 6, 3, 10, 5, 16, 8, 4, 2, 1.
n = 19, for example, takes longer to reach 1: 19, 58,
29, 88, 44, 22, 11, 34, 17, 52, 26, 13, 40, 20, 10, 5,
16, 8, 4, 2, 1.
The sequence for n = 27, listed and graphed below,
takes 111 steps (41 steps through odd numbers, in
large font), climbing to a high of 9232 before
descending to 1.
27, 82, 41, 124, 62, 31, 94, 47, 142, 71, 214, 107,
322, 161, 484, 242, 121, 364, 182, 91, 274, 137, 412,
206, 103, 310, 155, 466, 233, 700, 350, 175, 526,
263, 790, 395, 1186, 593, 1780, 890, 445, 1336, 668,
334, 167, 502, 251, 754, 377, 1132, 566, 283, 850,
425, 1276, 638, 319, 958, 479, 1438, 719, 2158,
1079, 3238, 1619, 4858, 2429, 7288, 3644, 1822,
911, 2734, 1367, 4102, 2051, 6154, 3077, 9232,
4616, 2308, 1154, 577, 1732, 866, 433, 1300, 650,
325, 976, 488, 244, 122, 61, 184, 92, 46, 23, 70, 35,
106, 53, 160, 80, 40, 20, 10, 5, 16, 8, 4, 2, 1
The longest progression for any initial starting
number
less than 10 is 9, which has 19 steps,
less than 100 is 97, which has 118 steps,
less than 1000 is 871, which has 178 steps,
less than 10**4 is 6171, which has 261 steps,
less than 10**5 is 77031, which has 350 steps,
less than 10**6 is 837799, which has 524 steps,
less than 10**7 is 8400511, which has 685 steps,
less than 10**8 is 63728127, which has 949 steps,

The Collatz conjecture is: This process will
eventually reach the number 1, regardless of which
positive integer is chosen initially.

less than 10**9 is 670617279, which has 986 steps,

That smallest i such that ai = 1 is called the total
stopping time of n.[3] The conjecture asserts that
every n has a well-defined total stopping time. If, for

less than 10**11 is 75128138247, which has 1228
steps,

less than 10**10 is 9780657630, which has 1132
steps,[11]
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less than 10**12 is 989345275647, which has 1348
steps,
less than 10**13 is 7887663552367, which has 1563
steps,
less than 10**14 is 80867137596217, which has
1662 steps,
less than 10**15 is 942488749153153, which has
1862 steps,
less than 10**16 is 7579309213675935, which has
1958 steps,
less than 10**17 is 93571393692802302, which has
2091 steps and
less than 10**18 is 931386509544713451, which
has 2283 steps.[12]
These numbers are the lowest ones with the indicated
step count, but not necessarily the only ones below
the given limit. As an example, 9780657631 has
1132 steps, as does 9780657630.
The powers of two converge to one quickly because
2**n is halved n times to reach 1, and is never
increased.
It is proved for all numbers with less than 19 digits,
so that covers whatever you probably had in mind.
But even if computers check up to 100 or 1,000
digits, that’s far from a proof for all-natural numbers.

II.

SOLUTION IN SPIRITUAL
DIMENSION

For We can solve this problem in another way of
thinking. Let’s assume a number which will never
lead to 1. We will keep moving from that number by
again and again applying above rule. This will create
a series of number and there is one tree which is
created from numbers for which this rule is
applicable. This tree is limitless obviously. Now our
above series, will never meet this tree as per
assumption. This series is also limitless as when we
keep applying rule, new number comes. Now these
two (one series and one tree) are increasing and
increasing and not meeting. By when can you
continue this? In this universe, everything has a limit.
May be limit tends to infinity. But exactly infinity
word is only applicable for Supreme Almighty who
is also called Anant (Infinity). In this universe, very
opposing things, which never seems to meet, also
meet in Supreme Almighty and His abode. Demonsdemigods, day-night, east-west. This duality exists in
material world only. In absolute world, these
seemingly contradictory things meet each other.
So above series and tree which are seemingly never
meeting must meet in Supreme Almighty. Supreme
Almighty is origin of everything. So now you are
believer of Supreme Almighty, this is not a problem
for you at all. But Supreme Almighty is not matter of
belief, He appeared in this world also 5000 years ago
as son of Vasudev and Devaki in the place known as
Mathura.
Scientist also believe, this problem will be solved by
a new branch of mathematics. We can’t ignore
spirituality. There is math of spirituality also. There
1+1 is equal to 1 and 1-1 is also equal to 1. This
problem takes us to spiritual dimension. So, in end
we can say for believers of God, this is not a problem
but for non-believers, it is mystery.
III.

CONCLUSIONS

k For example, in Hindu’s cult (or any cult – we are
just taking example here), the bhakti literatures, God,
is revealed to be a bluish-black cowherd boy. He is
the whole, and we are His parts. In the Bhagavadgita, Krishna offers his philosophical-yet-pragmatic
message for living and working – and concludes with
a challenge (18.63): Deliberate deeply on the Gita
and then do as you desire. Through this call, he
invites us to rise to spiritual wholeness by
harmonizing with the whole, as he emphatically
declares a few verses later in his call for surrender
(18.66). And the Gita climaxes with an assurance of
ultimate victory for those who muster the courage to
surrender (18.78).
The Collatz conjecture is an unsolved problem in
mathematics which introduced by Lothar Collatz in
1937. Although the prize for the proof of this
problem is 1 million dollars, nobody has succeeded
in proving this conjecture

So if we could prove Supreme Almighty by the way
of Math then at least, if not others, mathematicians
will turn believer of God.
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Abstract— India Skill Report 2019 conducted by
Confederation of Indian Industry (CII) and Wheebox.
The report says that 47.38% students are employable.
Therefore, it is difficult for engineering graduates to
get employed without professional experience
immediately after their studies. Hence, campus
placement plays a vital role for getting employed.
Campus Recruitment or Campus Placement is the
most popular method for selecting candidates from an
Institute where various organizations visit to the
college campuses to recruit bright and talented
students. Students, who are keen on beginning their
professional career as soon as they finish studies, find
the opportunity knocking at their doors. As per All
India Council for Technical Education (AICTE)
43.08% got the placed through the campus placement.
Also, in recent years providing campus placement to
successful students is considered as institutional
obligation and institutions are ranked based on
number of successful job placement provided. The
success is measured in terms of the number of
multinational companies participating in the
placement process, the salary package offered and the
number of students getting placed. Institutes are very
much keen to have quality placement which includes
placements with high salary package, more number of
offers from product & dream companies and
international placement. This paper proposes a paper
aims to construct an ideal strategy to have quality
placement which includes placements with high salary
package, more no of offers from product & dream
companies and international placement for
engineering students during 4years of Engineering.
TCET’s Training and Placement Cell has framed
various placement policies conducted various activities
to build corporate network and designed training
programmes for students from Second Year onwards
to provide the knowledge and skills of cutting-edge
technology which can be useful for getting the jobs.
The objective was to increase the number of companies
participating in the placement program, increase the
average salary package offered to students and
increase high salary package offers. Various
placement policies to maintain the retention rate and
good placement opportunities to deserving candidates
are designed. Training comprises of Student
Development Programme (SDP), Pre-Placement
Training (PPT), Corporate Training (CT), Campus
Connect Programme (ICCFP) and Internship
Training
Programme,
Employability
Skill
Development programme (ESD). All these training
programmes are designed by taking the inputs from
industries to bridge the gap between curriculum and
industry requirements. T&P cell members has started
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attending TPO Meets, conducting symposium and
alumni meet, visiting companies, receiving corporate
feedback about placed students and our placement
process, signing MoUs, Faculty Development program
to receive inputs to improve training programs and to
build the network with industry.
Keywords— technical education, campus placement,
skill development programmes

I.

INTRODUCTION

II. INTRODUCTION
In the present era, campus placement holds a
great importance for students and educational
institutes. It helps student in building a strong
foundation for the professional career ahead without
facing the real-world job struggle, peer-competition
or family pressure. A good placement record gives a
competitive edge to an institute in the education
market.
Placements have gradually become an
integral part of an institute’s offerings, which was not
the scenario earlier. Nowadays, students pay special
attention to placement records while selecting a
college or university for the admission. And hence
the institutes are looking for quality placements.
III.

CHALLENGES IN CAMPUS PLACEMENT

A detail study of campus placement during year
2005 to 2008 as shown in figure was carried out to
find out the focus areas to improve the number of
placements. During 2005 to 2008 it was observed
that the number placements were not up to the mark.
Out of Interested in Placement
71%
59%
42%

2005

35%

2006

Fig. 1:

2007

2008
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2005
3.00
2.75 2.75
2.27

Maximum

Salary Offered
2006
2007
2.20
1.801.80
1.50

Minimum
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2008

2.63
2.31
2.08
1.81

Average

Fig. 2:

The root cause analysis shows the probable
reasons for poor placement:
a) Engineering
education:
Engineering
education has become the Mass Education which is
not able to sustain its quality
b) Statutory and regulatory bodies: Lack of
funds for campus placements and frequent change in
policies are the major reasons to gain quality
placements.
c) Engineering curriculum: Engineering
curriculum is not aligned as per the recent industry
trends.
d) Industry: employability opportunities are
provided by a per the market conditions. Poor
average salary package is offered to engineering
graduates.
e) Students: Students are not aligned as per the
industry requirements. Lack of industry-oriented
skills of student is the major reason probable for poor
placement.

IV. OBJECTIVE
Before In an attempt to address above issues and
face the challenges, few novel steps were taken to
enhance the quality placements in Thakur College of
Engineering and technology (TCET) with following
objectives:
• To become one of the preferred recruitment
destinations
• To progress continually and sustain the
performance of students in placement
• To increase average & maximum salary
package offered by companies
• To increase the number of companies
visiting for campus placement
• To provide high salary package
opportunities to deserving candidates
• To make commendable steps to find out
solutions
• To prioritize solution areas
• To execute solutions in a planned manner
V.

PROPOSED SOLUTION

Fig. 4:
a) Industry Institute Symposium:
Industry Institute Symposium is conducted to
identify the training needs and career opportunities
for Engineering Graduates in public, private and
multinational organizations. It helped to provide
platform for lifelong learning for stakeholders, to
strengthen the relationship with all the stakeholders
through their engagement. It helped to understand
industry needs.

No of the sessions

No of the Attendees

341

Fig. 3:
Based on study following are challenges faced in
campus placement
• Insufficient number of companies for
campus placement
• Low placement percentage of interested
students
• Poor average salary offered
• Not enough number of offers (high
package)
• Attracting the high salary package
companies

51
8

11

9

45

54
11

2015-2016 2016-2017 2017-2018 2018-2019
Fig. 5:
b) Training Model:
Training Programme for engineering students is
the ongoing activity that is designed to provide
students with the knowledge and skills needed for
their jobs. Formal training acting as a steppingstone
and paves the path for bright future. It helps students
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for acquiring appropriate knowledge and skills
necessary for future employment. It plays an
instrumental role in improving one’s communication
and managerial skills, building confidence and
getting jobs. Training model as shown in figure is
suggested and implemented to develop the attitude
and aptitude skills of students.
The students studying in TCET are encouraged
by T&P Cell to take up training programs. There are
various training programs at TCET and each training
program has specific goal to improve attitude,
aptitude and technical skills. Student Development
program (SDP), Pre-Placement Training Program
(PPT), Corporate training (CT), Infosys InfyTQ
program Employability Skill development program
(ESD)and Internship Training Program are the
important training program to develop students’
overall personality.

Fig. 6:
c) Knowledge Management:
The training attendance and performance
analysis is done. It helped to develop the learning
through various means and effective knowledge
management to take the placement activities to
higher level. The students are categorized in 3
different categories for giving placement
opportunities.

Fig. 7:
d) Proposed and implementation of placement
policies:
It is proposed and implemented different policies
which befits to students, industry, and institute.
Proposed Campus placement policy can help in
providing equal opportunity to all interested and
eligible students. It was categorized students as per
their attendance and performance in training and
academics. Placement opportunities are provided as
per the category of students.
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e) Campus drives:
Majority of the eligible students get placed in various
companies which visits the campus for the exclusive
campus recruitment drives. The process is conducted
in three phases as phase-1, phase-2 and phase-3.
Phase-3 is conducted when the students are passed
out and not in college. We connect with them
virtually through social platforms, such as WhatApp,
etc. It helps students to get opportunities of
placement even after completing their graduation.
Institute organizes pooled campus drive with other
colleges for providing opportunities to not only
TCET students but also other students as Institute
Social Responsibilities (ISR). This is mainly to
provide further opportunities so that they can get the
job.
f) Corporate feedback and retention rate:
Corporate feedback from HRs of organizations
about placed students is received to understand the
area of improvement and skill gap. It also helps to
understand the performance of the students.
Student feedbacks are obtained on the above said
parameter in the scale of 4 to 10. Analysis is carried
out and will be considered as input for the further
enhanced training. TCET strive hard to ensure
offered students will join the organization. This
helped to increase conversion rate and created faith
about TCET. It helped to become the first
recruitment destination. Institute has devised a
mechanism through which we get their consent in
advance.
g) Internship Opportunities and Alumni Meet:
TCET has developed an excellent mechanism
since year 2011 to impart industry knowledge to the
passing graduates in the form of internship.
Internship can be of one to four weeks. In the year
2019, AICTE has come up with the internship policy.
TCET is very much aligned with the same.
No of students Completed Internship
1690
138

231

726

Fig. 8:

504
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It is important for an institution to have Alumni
connect. Looking into it, TCET has established
Alumni meet and connect program. This gives an
opportunity to pass out students to interact with their
junior fellow colleagues and guide them for better
future. Alumni have been involved in the training and
other programs, so that they can be associated with
the institute for lifelong learning.
VI.

RESULTS AND DISCUSSIONS

As per the suggestions received in Corporate
feedback, following is the result:
a) Before Training:
As per the suggestion by Industry/ Company (by
corporate feedback), students’ communication skills
need to be improved. They are not updated with
recent technologies.
b) After training:
The efforts were appreciated by industry, students’
aptitude and attitude skills got enhanced and
placement percentage has been improved over the
period.
c) Placement Statistics:
Increased placement percentage over the years from
2009 to 2020 and sustain above 80%(out of total
eligible)
d) No of companies visited increased from 30
to115
e) No of high salary package companies are
increased from 4 to 16 per year
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e) Highest Salary Offered increased from
5.5Lacs to 21 Lacs
f) Strong
correlation
found
between
attendance in all trainings and placement Students
whose attendance is more than 65% in training got
placement more than 80% in product /dream ,day 1
and other companies.
g) Student whose attendance is less could not
make to product/dream or day1
h) Overall the students who attended training
sessions are successful in getting placement
i) It aligns students as per the skills required by
industry. It helps to bridge the gap between
academics and industry. Students got an opportunity
to develop the aptitude, attitude and technical skills
required to become employable. It helps to improve
the overall placement of TCET.
To conclude, Skill development programmes which
are deisgned for students are appreciated by industry.
It helped to develop overall personality of students
by gaining confidence and getting placed in industry.
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