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From the Chief Editor's Desk

Magadh Mahila College is the premier college known for its academic excellence and dedication
towards dissemination of knowledge. The college recognizes the value of research in education
and is committed to encourage students and faculty members to pursue research. In order to
encourage students to conduct research under the faculty members, the college has taken strong
initiative to publish the research articles in "Jigyasa Journal - The journal of Educational Research

and Innovation".

The journal intends to publish academic research papers and articles in the fields of science,
social science and humanities. Interested students from different departments of college carry
out research project works under the supervision of faculty members in their respective
departments. After the completion of research project, the collected data / material are analysed
and organized in the form or research papers. The articles are published only after the strict
evaluation by reviewers along with plagiarism screening of each manuscript to uphold high academic
standards, ethics and integrity. Jigyasa publishes original research papers that have never been
published anywhere or presented in a public setting. I congratulate all students whose research
papers are published in this issue of Jigyasa and express my sincere thanks to their mentors and
referees. We hope, the research culture of our college will be greatly enhanced by the issue of
this journal and look forward for the participation and contributions from different Colleges,

Universities and Research Institutes.

Prof. (Dr.) Namita Kumari
Principal and Chief Editor
Magadh Mahila College
Patna University, Patna
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One best book is equal to

hundred good friends
but one good friend is

equal to a library .......

—A. . 9. Abdul Kalam
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Abstract:

This research paper presents a comparative study of heavy
metal pollutants in the paddy fields of Patna and explores
the effectiveness of bioremediation using rhizobacteria to
reduce heavy metal concentrations in the soil. Soil samples
were collected from different regions in Patna district and
analysed for heavy metal contamination before and after
bioremediation. Rhizobacteria, known as plant growth
promoting rhizobacteria (PGPR), were isolated from these
samples, exhibiting the ability to accumulate heavy metals
inside their cells and synthesize byproducts, thereby
reducing heavy metal concentrations in the soil. This eco-
friendly approach offers an attractive alternative to
chemical fertilizers, pesticides, and supplements, promoting
sustainable agriculture and plant growth. The heavy metal
concentrations were detected using atomic absorption
spectrometry (AAS) technique. Bioremediation was
conducted by mixing two soil samples with different heavy
metal levels. The results demonstrate significant reductions
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in heavy metal concentrations, except for Zinc, after the
bioremediation process. Overall, the research concludes
that rhizobacteria hold great potential in mitigating heavy
metal stress in agroecosystems and enhancing plant growth
and development.

Keywords: , Bioremediation, Catalase test.

Introduction:

Heavy metals, when present in trace amounts,
serve as beneficial micro-nutrients for plants,
promoting the physical growth and development of
plantroots (R. A. Aziz et al). However, exceeding the
permissible levels of these micro-nutrients can have
various detrimental effects on plants, including reduced
crop production and hormone production. The extent
of heavy metal contamination in soil varies, primarily
depending on the soil's geological origin and human
activities in the region (Blaylock MJ., Huang JW.,
2000). This type of contamination has significant
impacts on terrestrial and aquatic ecosystems
(Meagher RB., 2000). With few exceptions, most
heavy metals have mobility, allowing them to move
through soil pores and be absorbed by plant roots.
Some heavy metals, such as Ca, Mg, Zn, and Fe, are
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essential micronutrients for plants, but high
concentrations of these micronutrients can be harmful
and cause toxicity (Marschner H., 1995).

In contrast, heavy metals like Cd and Pb do not
provide any beneficial effects to plants and animals.
On the contrary, when present in excessive amounts,
these metals can be toxic (Adriano DC., 1992, Gough
LP.etal., 1979).

To address the issue of heavy metal contamination
effectively and in an environmentally friendly manner,
one of the most commonly employed and cost-efficient
strategies is bioremediation. Among the various
bioremediation approaches, microbial bioremediation
utilizing rhizobacteria present in the rhizosphere of
paddy crop soils stands out as one of the most suitable
methods for reducing heavy metal stress in
agroecosystems (Kumar A., Meena V. J., 2019).
Rhizobacteria residing in the roots of paddy crops
enhance overall growth and development, earning
them the designation of plant growth promoting
rhizobacteria (PGPR). These bacteria play a pivotal
role in increasing nutrient availability through the
decomposition of organic compounds. Numerous
bacteria with nitrogen-fixing and phosphate-solubilizing
capabilities are found in the rhizosphere, including
Pseudomonas, Rhizobium, Arthrobacter, and others.

Material and Methods:
Collection of Soil Sample

To investigate heavy metal contamination and its
potential bioremediation, four different soil samples
were collected from distinct regions within Patna
district, Bihar, India; namely Phulwari (Alipur Village,
approx. 3Km from Parsa Railway Station), Danapur
(Mathiyapur village), Maner (Highway near Bahpura
Village), and Bypass (Parsa Bazar, near Surya Mandir
Khairatali Dariyapur), and stored under aseptic
conditions for further analysis and comparative study.

The collected soil samples were carefully placed
in plastic bags and stored under aseptic conditions
for further analysis.

18

Preparation of soil samples

The collected soils were subjected to two drying
methods: air drying, where Rhizobacteria were
present, and oven drying at 120 °C for 60 minutes.
After drying, the soils were crushed using a mortar
and pestle and then sieved through a 4 mm sieve to
obtain uniform and homogeneous soil particles for
further analysis.

Isolation of rhizobacteria

Bacterial colonies were isolated using the serial
dilution method. Sample solutions from the serially
diluted concentrations of 10-3 and 10-4 were taken
as inoculum with the aid of a micropipette.
Approximately 1 ml of the inoculum was spread onto
NA (Nutrient Agar) media plates, which were then
incubated at 37°C for 24-48 hours to allow bacterial
colonies to develop.

To obtain pure colonies, the streak plate technique
was employed. In this process, an inoculum was taken
from the 48-hour incubated mixed culture plate using
a sterilized inoculation loop and streaked onto another
NA media plate, followed by incubation.

These isolation techniques were carried out for
all four soil samples within the confines of a laminar
air flow (LAF) bench to maintain sterile conditions.
For the isolation of Rhizobacteria bacteria, mannitol
salt agar, a selective and differential media, was used
as the substrate. Approximately 5 ml of the media
was poured into different petri plates, and 1 ml of
inoculum from the cultured broth was evenly spread
over each plate.

Identification of thizobacteria: Simple staining,
Gram staining and Catalase test

The simple staining technique is employed as a
distinctive method to differentiate between the
organisms and their background. In the gram staining
technique, crystal violet serves as the primary stain,
alcohol acts as the decolourizer, and methylene blue
acts as the secondary stain. To confirm the presence

Magadh Mahila College, Patna



of Rhizobacteria, a catalase test is conducted. This
test determines whether the organism can produce
the catalase enzyme or not. A clean and dry glass
slide containing the rhizobacteria is subjected to the
addition of 3% hydrogen peroxide during the test.

Detection of heavy metals

The presence of heavy metals in the soil samples
was analysed using the atomic absorption
spectrometry (AAS) technique. AAS is an analytical
method that allows for qualitative and quantitative
measurement of element concentrations. The following
procedure was followed for the AAS analysis:

Soil sample digestion: One gram of each
homogeneous soil sample was placed in a beaker,
and then a mixture of 5Sml hydrochloric acid and Sml
nitric acid was added. The mixture was left undisturbed
and heated on a hot plate to digest the solid sample
matrices.

Filtration of digested soil sample: After digesting
each sample, they were transferred into separate
volumetric flasks. Next, the samples were filtered using
filter paper, and distilled water was added to each
volumetric flask. The prepared samples were then
analyzed for heavy metals (Fe, Pb, Zn, Cd).

Bioremediation and its process

Bioremediation presents a cost-effective, eco-
friendly, and highly suitable approach to reducing heavy
metal concentrations in soils. To implement the
bioremediation process, we selected the soil sample
with the highest heavy metal concentration as the
control and mixed it with soil containing the least heavy

Jigyasa, Vol. IX, 2023

metal concentration. Our hypothesis was that the soil
with the highest heavy metal concentration may have
less numbers or no rhizobacterial colony, while the
sample with the lowest heavy metal concentration
would contain ample colony of thizobacteria.

Both soil types were combined and incubated at
an appropriate temperature for 24-48 hours. After
the incubation period, all the samples were mixed in a
consistent manner and analysed for any changes in
heavy metal concentration using the AAS (Atomic
Absorption Spectroscopy) technique.

Results and Discussion
1. Simple Staining and Gram Staining

The isolated rhizobacteria from various soil
samples exhibited mostly gram-positive
characteristics, with a few being gram-negative. The
morphology of the rhizobacteria included both bacillus
(Streptobacillus) and coccus forms, with a flat
elevation, mucoid surface, and opaque density.

2. Catalase Test

To confirm the presence of the isolated
rhizobacteria, a catalase test was conducted. When a
few drops of 3% hydrogen peroxide were added to
the slide containing the isolated bacteria, the
appearance of small bubbles or effervescence after a
few minutes confirmed the presence of thizobacteria.
These bacteria showed a positive catalase reaction,
indicating their ability to produce the catalase enzyme.

Heavy Metal Concentration in Different Soil
Samples:

19



results are provided in Table 1 below.

A. Iron (Fe): The concentration of iron (Fe) in various soil samples was measured using AAS. The

SI. No. Sample label Concentration %RSD Mean
(mg/L) Absorbance
1 Maner 5.67 1.11 0.6691
2 Control 4.89 0.49 0.6872
3 Danapur 4.77 0.39 0.7170
4 Phulwari 4.75 0.36 0.6925
5 Bypass (Parsa Bazar) 3.45 0.17 0.7053

Table 1: The table indicates that the soil sample from Maner had the highest concentration of iron compared

to the other samples, while the Bypass (Parsa Bazar) soil had the lowest concentration.

results are presented in Table 2 below.

B. Zinc (Zn): The concentrations of Zinc (Zn) in various soil samples were determined using AAS. The

SI. No. Sample label Concentration % RSD Mean
(mg/) Absorbance

1 Control 0.678 0.38 0.1693

2 Phulwari 0.433 1.12 0.1604

3 Bypass (Parsa Bazar) 0411 0.85 0.1701

4 Maner 0.345 0.58 0.2182

5 Danapur 0.256 1.00 0.1884

Table 2: The Table displays the zinc concentrations in the soil samples collected from different regions.
The highest concentration of zinc was found in the soil from the paddy field of the control region, while the
lowest concentration was detected in the soil collected from the Danapur region.

C. Lead (Pb): The concentrations of lead (Pb) in various soil samples were measured using AAS. The

results are provided in Table 3 below.

20

SI. No Sample label Concentration % RSD Mean
(mg/l) Absorbance
1 Bypass (Parsa Bazar) 0.100 High 0.0010
2 Phulwari 0.083 High 0.0009
3 Danapur 0.062 High 0.0007
4 Maner 0.000 High -0.0072
5 Control 0.000 High -0.0084
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Table 3: The Table Illustrates the lead concentrations in the soil samples collected from different regions.
The highest concentration of lead was detected in the soil from the Bypass (Parsa Bazar) region, and the
secondhighest was found in the soil from Phulwari, followed by the Danapur region. However, the lead
concentration was recorded as zero for the soil samples collected from Maner and the control region.

D. Cadmium (Cd): The concentrations of cadmium (Cd) in various soil samples were measured using
AAS. The results are presented in Table 4 below.

SI. No. Sample label Concentration % RSD Mean
(mg/L) Absorbance

1 Control 0.302 1.13 0.0465

2 Maner 0.000 2.21 0.0035

3 Danapur 0.000 1.70 0.0069

4 Bypass (Parsa Bazar) 0.000 1.80 0.0071

5 Phulwari 0.000 2.46 0.0060

Table 4: The Table displays the accumulation of cadmium, which was found exclusively in the soil sample
collected from the control region.

BIOREMEDIATION
Iron (Fe): To observe changes in iron (Fe) concentration, soil from the Maner region was mixed with

Bypass (Parsa Bazar) rhizosphere soil and then incubated. The alterations in iron (Fe) concentration before
and after bioremediation are presented in Table 5.

SI. No. Sample Concentration %RSD (Relative standard
deviation)
(mg/L)
1 Maner 5.67 0.6691
2 Bypass (Parsa Bazar) 3.45 0.7053
3 Maner + Bypass 0.267 0.0213
(Parsa Bazar)

Table 5: The Table displays the iron concentrations before and after the bioremediation process. Initially,
the iron concentration in the Maner soil was 5.67 mg/L, while in the Bypass (Parsa Bazar) soil, it was 3.45 mg/
L. However, after the bioremediation process, the concentration decreased significantly to 0.267 mg/L.

Zinc (Zn):

To assess the changes in zinc (Zn) concentration, soil from the Control region was mixed with soil from
Danapur. The results obtained after the bioremediation process are presented in Table 6.
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SI. No. Samples Concentration %RSD (Relative standard
deviation)
1. Control 0.678 0.38
2. Danapur 0.256 1.00
3. Control+ Danapur 0.250

Table 6: The Table displays the zinc concentrations before and after the bioremediation process. Prior to
bioremediation, the zinc concentration in the Control soil was 0.678 mg/L, while in the Danapur soil, it was

0.256 mg/L. However, after mixing these two soils and conducting bioremediation, the concentration decreased
t0 0.250 mg/L.

Lead (Pb):

To determine the lead (Pb) concentration, soil samples from Maner and Bypass (Parsa Bazar) were
mixed. The results obtained after the bioremediation process are presented in Table 7.

SIL No. Samples Concentration Mg/L | %RSD (Relative
standard deviation)
1 Bypass (Parsa Bazar) 0.100 0.0010
2 Maner 0.000 -0.0072
3 Maner + Bypass 0.010 0.0013
(Parsa Bazar)

Table 7: The Table displays the lead concentrations before and after the bioremediation process. Prior to
bioremediation, the lead concentration in the Bypass (Parsa Bazar) soil was 0.100 mg/L, while in the Maner
soil, it was 0.000 mg/L. However, after mixing these two soils and conducting bioremediation, the concentration
decreased to 0.010 mg/L.

Cadmium (Cd):

To observe changes in cadmium (Cd) concentration, soil from the Control region was mixed with soil from
Danapur. The results obtained after the bioremediation process are presented in Table 8.

SI No. Samples Concentration %RSD (Relative standard
deviation)
1. Control 0.302 1.13
2. Danapur 0.000 1.70
3. Control + Danapur 0.000 0.871

Table 8: The Table displays the cadmium (Cd) concentrations before and after the bioremediation process.
Prior to bioremediation, the cadmium concentration in the Control soil was 0.302 mg/L, while in the Danapur

soil, itwas 0.000 mg/L. However, after mixing these two soils and conducting bioremediation, the concentration
decreased to 0.000 mg/L.
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Discussion:

The main objective of our research was to
investigate the concentration of heavy metals in
different soil samples collected from paddy fields in
Patna district before and after bioremediation using
rhizobacteria. Rhizobacteria, also known as plant
growth promoting rhizobacteria (PGPR), possess the
ability to accumulate heavy metals within their cells
and synthesize byproducts that help in reducing heavy
metal concentrations in soil. This presents an eco-
friendly and cost-effective approach to address heavy
metal pollution in agriculture, promoting sustainable
crop growth.

The heavy metal concentrations were analysed
using atomic absorption spectrometry (AAS)
technique, which allows for the qualitative and
quantitative measurement of elements. We isolated
rhizobacteria from the collected soil samples using
serial dilution and spread plate techniques.
Characterization of the isolated rhizobacteria was done
through simple staining, gram staining, and the catalase
test, confirming their identity.

Earlier studies show that PGPRs have been
harnessed for enhancing plant growth (Singh et al.,
2016). In a study, twelve PGPRs isolated from
arsenic-affected agricultural soil exhibited resistance
to arsenic, which facilitated their survival in
contaminated soil (Das et al., 2014). Another study
reported that the application of PGPRs to an arsenic-
treated rice variety resulted in enhanced germination
percentage, increased root elongation, and elevated
activities of amylase and protease in the plant (Pandey
etal.,2013). Recent research has demonstrated that
the presence of PGPRs in hydroponic conditions led
to reduced concentrations of arsenic (As) in both
shoots and roots of rice plants (Nookongbut et al.,
2018).

To assess the potential of bioremediation, we
mixed soils with contrasting heavy metal
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concentrations, hypothesizing that the soil with higher
heavy metal concentrations would have lower
rhizobacteria levels, and vice versa. After mixing the
soils, they were incubated for 24-48 hours.

The results of the bioremediation process revealed
significant reductions in heavy metal concentrations.
In the case of iron (Fe), the concentration in Maner
soil before bioremediation was 5.67 mg/L, and in
Bypass (Parsa Bazar) soil, it was 3.45 mg/L. After
bioremediation, the concentration decreased to 0.267
mg/L.

For zinc (Zn), the control soil had a concentration
of 0.678 mg/L, while the Danapur soil had a
concentration of

0.256 mg/L. After bioremediation, the
concentration decreased to 0.250 mg/L.

Lead (Pb) concentration was highest in the Bypass
(Parsa Bazar) soil at 0.100 mg/L, followed by the
Phulwari soil at 0.083 mg/L. After bioremediation,
the concentration reduced to 0.010 mg/L.

Cadmium (Cd) concentration in the control soil
was 0.302 mg/L, and in Danapur soil, it was 0.000
mg/L. After bioremediation, the concentration
decreased to 0.000 mg/L.

The results indicate that bioremediation using
rhizobacteria effectively reduced the heavy metal
concentrations in the soil samples. However, it was
observed that the reduction in zinc concentration was
not as significant as the other heavy metals.

Overall, the research highlights the potential of
rhizobacteria in mitigating heavy metal pollution in
paddy fields. The isolation and characterization of
rhizobacteria from different soil samples provide
valuable insights into their distribution and abundance
in the agroecosystem. The bioremediation process
proved to be an effective and ecofriendly method to
reduce heavy metal stress, enhancing the overall
growth and development of the paddy crops.
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Conclusion:

The research demonstrates the importance of
bioremediation using rhizobacteria as a viable
approach to tackle heavy metal pollution in paddy
fields. Rhizobacteria play a crucial role in reducing
heavy metal concentrations and promoting plant
growth. Among the heavy metals tested, iron (Fe),
lead (Pb), and cadmium (Cd) concentrations were
significantly reduced after bioremediation, while the
reduction in zinc (Zn) concentration was
comparatively lower.

The study provides valuable insights into the
potential applications of thizobacteria in sustainable
agriculture, offering an eco-friendly alternative to
chemical fertilizers and pesticides. Further research
and experiments can be conducted to explore the
specific mechanisms by which rhizobacteria mediate
heavy metal reduction and promote plant growth.

Overall, the findings support the use of
rhizobacteria-based bioremediation as a promising
strategy to combat heavy metal pollution in paddy
fields, thereby contributing to environmental
sustainability and improved crop productivity.

References:

® Adriano DC., (1992). Biogeochemistry of
Trace Metals. CRC Press, Boca Raton, FA,
p. 513.

e Blaylock MJ. And Huang JW., (2000).
Phytoextraction of metals. Phytoremediation
of toxic metals: using plants to clean up the
environment. Eds., Raskin, I. and B.D. Ensley.
John Wiley and Sons, Inc, Toronto, p. 303.

® Das, S., Jean, J.S., Kar, S., Chou, M.L.,
Chen, C.Y.,2014. Screening of plant growth-
promoting traits in arsenicresistant bacteria
isolated from agricultural soil and their potential
implication for arsenic bioremediation. J.
Hazard. Mater. 272(10), 112-120.

24

I1.

Gough LP., Shacklette H T. and Case AA.,
(1979). Element Concentrations Toxic to
Plants, Animals and Man. U.S. Geological
Survey, Washington, DC, p, 1466.

KumarA., Meena V. J., (2019) Rhizospheric
Microbiomes: Biodiversity, Mechanisms of
Plant Growth
Biotechnological Applications for Sustainable

Promotion, and

Agriculture. Springer. Ch2, pp. 19-25.

Marschner H. Mineral Nutrition of Higher
Plants. London: Academic Press Limited;
1995.

Meagher RB., (2000). Phytoremediation of
Toxic Elemental and Organic Pollutants.
Current Opinion in Plant Biology, 3: 153-162.

Nookongbut, P., Kantachote, D., Megharaj,
M., Naidu, R., 2018. Reduction in arsenic
toxicity and uptake in rice (Oryza sativa L.)
by As-resistant purple nonsulfur bacteria.
Environ. Sci. Pollut. Res. 25(36), 36530-
36544.

Pandey, S., Ghosh, PK., Ghosh, S., De,
T.K., Maiti, T.K.,2013. Role of heavy metal
resistant Ochrobactrum sp. and Bacillus spp.
strains in bioremediation of a rice cultivar and
their PGPR like activities. J. Microbiol. 51(1),
11-17.

R.A.Aziz, S. A. Rahim, I. Sahid, W. M. R.
Idris, and A. R. Bhuiyan, "Determination of
heavy metals uptake in soil and paddy plants,"
American-Eurasian J. Agric. Environ. Sci.,
vol. 15, pp. 161-164, 2015.

Singh, N., Srivastava, S., Rathaur, S., Singh,
N., 2016. Assessing the bioremediation
potential of arsenic tolerant bacterial strains

inrice rhizosphere interface. J. Environ. Sci.
541 48(10), 112-119.

Magadh Mahila College, Patna



JIGYASA

The Journal of Educational Research and Innovation
Peer Reviewed Journal
ISSN 2279-0551
(@Magadh Mahila College, Patna, India

http://www.magadhmabhilacollege.org/Publications
researchesarticlesbooks

Biodiesel; Synthesis from Waste and Fresh Vegetable Oil

Masiha Rahman, Priya and Usha Kumari *

* Corresponding Author: Usha Kumari
Abstract :

Civilization has always been in need of energy from
its advent. With passage of time and development
of science and technology demand for energy grew,
so was the growth with ever increasing population.
In the modern era, for the last 120 years, as a
resource, fossil fuels have played a major role in
the economic and industrial growth of humans. The
excessive use with ever rising demand and
environmental damage made by fossil fuel,
compelled for an alternative and good source of
energy, biodiesel. Scientific method as transester
ification has been used to produce biodiesel from
organic products of vegetable oils. Biodiesel is a
clean, renewable, environmental friendly and non-
toxic fuel that can play a good role in meeting the
energy demand.

Masiha Rahman

M.Sc. IV Sem., Chemistry

Magadh Mahila College, Patna University, Patna
Priya

Guest Faculty, Department of Chemistry
Magadh Mahila College, Patna University, Patna

Usha Kumari

Associate Professor & Head, Dept. of Chemistry
Magadh Mahila College, Patna University, Patna
E-mail : kumari.ushal 963@gmail.com

Jigyasa, Vol. IX, 2023

Keyword : Fossil fuel, biodiesel, energy, transester
ification, vegetable oils.

Introduction

Our future economic growth considerably
depends on the long-term accessibility of energy from
the sources that are easily available, safe and
affordable. For delivering a sustained growth rate of
8%, India needs to increase its primary energy supply
by 3 to 4 times. New sources of energy like biofuels
may play a significant role in meeting the energy
demands. Biodiesel is an alternative renewable source
of energy and is the energy for global energy demand
in developing countries including India as well. The
petroleum-based fuel reserves are concentrated in only
some parts of the world and these resources are
depleting day by day. The likelihood of producing
biofuels from locally grown sources and using them
as an alternative for various petroleum products is
one of the best attractive method to overcome the
energy crisis. Any investments in biofuels will lead to
a considerable boost in economic development. It is
expected that with suitable production process,
biofuels will produce significantly lesser greenhouse
gas emissions than are produced by fossil fuels.
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Experimental Procedure

Biodiesel, the term often use with reference to
straight vegetable oil, SVO (unused or fresh new
rapeseed or corn usually) and waste vegetable oil,
WVO (used vegetable oil from restaurants, etc). By
way of trans-esterification the reaction of triglycerides
with alcohol under caustic catalyst, (e.g. NaOH) is
processed to produce glycerol and monoalkyl esters
that are known as biodiesel and can be potentially
used as alternative fuel in compression ignition engine.

Trans-esterification Reaction

The process of converting vegetable oil into
biodiesel is known as transester ification. Glycerol is
too thick too burn properly in a diesel engine at room
temperatures, while esters make an excellent
combustible material. The goal while making biodiesel
was to convert the triglycerides from glycerol based
esters to methyl esters to fatty acids. Sodium
hydroxide (lye) which converted them ethanol into
methoxide ion, which leaved the fatty acid from the
glycerol by replacing the one glycerol with three
methoxy groups per each triglyceride.

A

O0—C—R,

¥
o
ﬁ )k OH
Catalyst
0—C—R, * 3CHOH —>» /\o " +§;Ok
¥
I i OH
N N

FAME = Fatty Acid
Methyl Ester

Where Ry, R, Ry : Alkyl group

0—C—Ry

Vegetable Oil / Plant Oil  Methanol Glycerol

Making fuel from fresh vegetable Oil

250 ml of new vegetable oil was poured into a
large beaker. New fresh vegetable oil was heated and
temperature of the oil was observed closely so that
overheating of the oil is not occurred. 55 ml of
methanol was measured in a graduated cylinder. Now
methanol was poured in the mixing bottle and the cap
of methanol bottle was closed tightly. 1gm of sodium
hydroxide (lye) was weighed and added to the
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methanol in the mixing bottle. The methanol and
sodium hydroxide was mixed for few minutes until all
the lye (NaOH) is dissolved i.e sodium methoxide in
the bottle, as strong base. When the lye is dissolved
completely and the oil temperature reaches to 50°c,
sodium methoxide was added to warm oil and mixed.
Now again bottle was shaken vigorously for few
seconds, while holding the bott le upright the cap of
the bottle was opened to release the pressure. The
cap was retightened and shaken and fora minute bottle
was set on the bench. After 30-60 minutes it was
observed that a darker layer (glycerin) formed on the
bottom of the bottle with a lighter layer (biodiesel)
floating on the top. Complete separation of the reaction
mixture required several hours to overnight. It was
then transferred to a separating funnel and after 20
minutes the mixture was fully separated. The biodiesel
was carefully poured off into a beaker and the glycerin
into another beaker.

Making fuel from waste vegetable Oil (WVO)

The WVO was collected from a local restaurant
or deep fryer and was filtered to remove any left food
particles. WV O was more acidic, thus formation of
free fatty acid took place due to which an extra amount
of lye was needed which was determined by the
titration process (1.5gm). 250 ml of waste vegetable
oil was measured and poured into a large beaker and
was heated to 50°c (over heating avoided). 55 ml of
methanol using the graduated cylinder was measured
and poured in mixing bottle. The correct amount of
lye was weighed and added to mixing bottle to prepare
sodium methoxide. When the lye dissolved completely
and the oil temperature reached to 50°c, sodium
methoxide was added to warm oil and mixed. Now
again bottle was shaken vigorously for few seconds,
while holding the bottle upright the cap of the bottle
was opened to release the pressure. The cap was
retightened and shaken for a minute and bottle was
set on the bench. After 30-60 minutes it was observed
that a darker layer (glycerin) was formed on the bottom
of the bottle with a lighter layer (biodiesel) floating on
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the top. Complete separation of the reaction mixture
required several hours to overnight. It was then
transferred to a separating funnel and after 20 minutes
the mixture was fully separated. The biodiesel was
carefully poured off into a beaker and the glycerin
into another beaker.

Quality Testing
After making biodiesel it's extremely important to

test our biodiesel. The test can be performed by
washed, dried or unwashed biodiesel.

3/27 Conversion test
Method

Solubility of both biodiesel were tested by 3/27
conversion test which involves the shaking gently the
3ml Biodiesel to 27ml Methanol for 5 minutes. The
test was one part Biodiesel and nine parts methanol.
The test were first Performed with Biodiesel made
from fresh soybean vegetable oil & then that from
Waste vegetable oil.

The'" Shake-Em up"
Test

The mixing bottle was filled half third full of
biodiesel and distilled water was added to the rest of
the bottle. The cap of mixing bottle was closed and
shaken vigorously for about 20 seconds. The bottle
was set on the bench to settle water, and the biodiesel
for about 30 minutes to 1 hour . The water settled at
the bottom was observed.

Washing biodiesel (mist washing)

Mist washing was done by misting or spraying
water over the surface of the biodiesel. When we mist
drops through our biodiesel it took contaminant s with
it that lead to the formation of waste water layer
beneath the biodiesel. Mist washing decreases the
chance of emulsification as it does not agitate the
mixture as much as other washing, like bubble washing
or stir washing.

Calorific value measurement

A bomb calorimeter was used to measure the heat
generated by a known amount of test fuel when was
burnt in sealed chamber in an atmosphere of pure
oxygen gas. The apparatus consist of bomb, water
jacket , offset stirrer, Calorimeter vessels bomb firing
unit vibration time, illuminator with magnifier gas
release value, crucible and ignition wires.

Specific gravity

An old time biodiesel suggested using ice for
determination of oil or biodiesel ice has a specific
gravity of 0.917, causing float in oil usually and sink in
the biodiesel while some oil like canola with specific
gravity of 0.913 to 0.916 is less dense than ice so
that ice would sink in to it. Some contaminants can
alter specific gravity about 0.05 lower than that
biodiesel which has had them ethanol removed.
Vegetable oil typically has a specific gravity from 0.908
to about 0.921depending on fatty acid composition
and temperature. The specific gravity of biodiesel
should be somewhere between 0 to 0.90.

Titration of waste vegetable oil was done by oil-titration method.

Isopropyl alcohol Qil Phenolphthalein Titration
solution used
10 ml 1 ml 2 Drops 1.2 ml
10 ml 1 ml 2 Drops 1.2 ml
10 ml 1 ml 2 Drops 1.1 ml
10 ml 1 ml 2 Drops 1.3 ml
10 ml 1 ml 2 Drops 1.1ml

Table 1. Shows chemical analysis of waste vegetable oil by oil-titration method
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Samples Weight Temperature Calorific Value
Fresh Vegetable oil 0.5¢ 1.82°C 8428.08Cal/gm
Waste Vegetable Oil 0.5¢ 0.69°C 3241.16Cal/gm

Biodiesel (Obtained 0.5¢g 0.73°C 3436.52Cal/gm

from Fresh oil)

Biodiesel (Obtained from 0.5¢ 0.52°C 2410.88Cal/gm
WVO)

Table 2. Represents Calorific values at different temperature rise for Fresh Vegetable Oil, Waste Vegetable
Oil, Biodiesel (Obtained from Fresh oil), Biodiesel (Obtained from WVO).

Calculation

Tablel

From Titrating waste vegetable oil results, we have
calculated correct amount of lye need for production
of Biodiesel from waste vegetable oil.

[.1+1.2+1.2 _ 3.5 11666 ~1.17

3 3

NaOH Base no. =5
KOH Base no. =7

(Base + Titration) x Litres of oil = catalyst
required (5 + 1.17) x 1 = catalyst required = 6.17
6.17g catalyst required for 1000 ml

For 250 ml catalyst required
=6.17/1000*250 = 1.54 . 1.5g.

i.e 1.5 gis the correct amount of lye.
Result & Discussion

When we are concerned about environmental
problems related to emission of green house gases
that is generated by the burning of fossils fuels, derived
from petroleum products, attempts have been made
to develop new renewable energy sources. Biodiesel,
is one such attempt that is produced through
transesterification reaction of natural oil triglycerides,
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with a short chain alcohol in presence of a catalyst
(usually NaOH).

3/27Conversion test

We found that biodiesel produced from fresh
vegetable oil have small amount of oil present at the
bottom of the bottle. Biodiesel obtained from WVO
on 3/27 conversion test, it was found that the solution
became cloudy indicating the fact that the biodiesel
from WVO was not quite soluble in methanol. Amore
clear solution was obtained in case of biodiesel
produced from fresh vegetable oil in comparison from
that obtained from WVO.

Shake Em Up Test

We found that in shake Em Up test, biodiesel made
from new (fresh oil) and that from WVO has soap
present in it, because the water that settled out was
not as clear as water went in. We observed cloudy
water in both biodiesel which indicated us that the
biodiesel produced was soapy.

Mist Washing

Mist washing was performed in order to lower
the soap content in the fuel.

Specific Gravity

It was found that specific gravity of biodiesel
should be somewhere between 0 to 0.90.

Magadh Mahila College, Patna



Calorific value

a. Freshoil
Calorific value = 8428.08Cal/gm
Maximum temperature =1.82°C

b. Forused vegetable oil (waste vegetable oil)
Calorific value was found to be=3214.16Cal/
gm Maximum temperature=0.69°C

c. Biodiesel obtained from fresh vegetable oil
Calorific value=3436.52Cal/gm.
Temp=0.73°C

d. Biodiesel obtained from waste vegetable oil
(WVO)
Calorific value=2410.88Cal/gm.
Temp =0.52°C

Conclusion

Biodiesel produced from two different vegetable
oil-one from new (fresh) & Other from waste
vegetable oil. Calorific value of biodiesel produced
from fresh oil was 3436.52Cal/gm at maximum
temperature 0.73°C while that of biodiesel produced
from waste vegetable oil has calorific value
2410.88Cal/gm at a maximum temp rise to 0.52°C
specific gravity of biodiesel was found to be somewhat
between 0 to 0.90.

Also itis concluded that biodiesel produced from
waste vegetable oil require an extra amount of lye
(NaOH) because waste vegetable oil(WVO) became
degraded during cooking process owe added an extra
amount of lye to make up for that neutralizes by free
fatty acids. It was concluded that the biodiesel
produced from both fresh and waste vegetable oil
was soapy.
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Abstract:

Water and Wastewater treatment plants requires huge
amount of energy operation cost. As per the energy demand,
water companies require cost reducing and sustainable
solution to produce energy. The generated energy should
reduce its dependence on fossil fuel. For this study, different
types of hydropower technology have been studied. And as
per suitable criteria of wastewater treatment plants,
Gravitational water vortex flow power plant which is one
of the best low head and low flow rate based hydropower
technology have been selected.

Keywords: Hydropower, Wastewater treatment
plants, Cost, Sustainable environment, Gravitational
water vortex flow power plant

Introduction:
Sewage is considered to have a huge energy
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potential. It can be a source of biogas power
generation from sewage sludge and of hydraulic power
generation from sewage.

The latest trend of hydro power generation is
mostly by micro hydropower. These plants are low
cost, easy to install and eco-friendly. Sewage water
can be one source of micro hydro power plants where
low head screw turbines can be used to generate
power. A single screw turbine to the sewage line
produces power up to 1963 watts. While an increase
in the number of turbines, head, and flow rate results
in alinear increase in power generation. Consequently,
the utilization of sewage flowing in drainage facilities
(sewage pipes) for power generation promises to
realize small-scale distributed power generation,
which could contribute to the local production of
electric power for local consumption.

Aim of the Study

For this study, different types of hydropower
technology have been studied. As per suitable criteria
of wastewater treatment plants. Generated electricity
will be considered for CO, reduction energy and it
can use in plant itself which can reduce its cost.
Parameters of wastewater will be check for selection
of appropriate turbine blade materials.
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Principle

Micro-Hydro power systems convert the
potential energy in small streams and waterways into
kinetic energy via a mechanical turbine, which drives
a generator to produce electricity. The greater the
drop and quantity of water there is flowing through
the turbine, the more electricity can be generated.

Construction and Working

~ o Intake _—
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Several Hydropower technologies which can be
use in Wastewater treatment plants to produce clean
energy. micro-scale and pico-scale hydraulic power
are one of them. they typically produce from 5 kW to
100 kW of electricity using the natural flow of water
Micro hydro systems are typically set up in areas
capable of producing up to 100 kilowatts of electricity.
This production range is calculated in terms of "head"
and "flow".

A hydraulic turbine is needed to convert the
hydraulic potential into electric power. Several types
of water turbines can be used in micro hydro
installations, selection depending on the head of water,
the volume of flow, and such factors as availability of
local maintenance and transport of equipment to the
site.

Some specific hydraulic turbines are as follows:

* Kaplan Turbine:

¢ Gravitation water vortex power plant

¢ Francis Turbine

*  Pelton turbine
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Analysis of Francis Turbine

Francis Turbine is a combination of both impulse
and reaction turbine, where the blades rotate using
both reaction and impulse force of water flowing
through them producing electricity more efficiently.
Primarily there are 2 turbines flow patterns on which
they work, namely radial and axial flow concepts.

Francis Turbine

Main Components of Francis Turbine
1. Spiral Casing

Spiral casing is the inlet medium of water to the
turbine. The water flowing from the reservoir or dam
is made to pass through this pipe with high pressure.
The blades of the turbines are circularly placed, which
mean the water striking the turbines blades should
flow in the circular axis for efficient striking

2. Stay Vanes

Stay vanes and guide vanes guides the water to
the runner blades. Stay vanes remain stationary at their
position and reduces the swirling of water due to radial
flow, as it enters the runner blades. Thus, making
turbine more efficient.

3. Guide Vanes

Guide vanes are not stationary, they change their
angle as per the requirement to control the angle of
striking of water to turbine blades to increase the
efficiency. They also regulate the flow rate of water
into the runner blades thus controlling the power output
of'a turbine according to the load on the turbine.
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4. Runner Blades

In a Francis turbine, runner blades are divided
into 2 parts. The lower half'is made in the shape of
small bucket so that it uses the impulse action of water
to rotate the turbine. The upper part of the blades use
the reaction force of water flowing through it. These
two forces together makes the runner to rotate.

5. Draft Tube

The pressure at the exit of the runner of Reaction
Turbine is generally less than atmospheric pressure.
The water at exit cannot be directly discharged to the
tail race. A tube or pipe of gradually increasing area is
used for discharging water from the exit of turbine to
the tail race. This tube of increasing area is called Draft
Tube. One end of the tube is connected to the outlet
of runner while the other end is sub-merged below
the level of water in the tailrace.

The Francis turbine is a type of reaction turbine,
a category of turbine in which the working fluid comes
to the turbine under immense pressure and the energy
is extracted by the turbine blades from the working
fluid. A part of the energy is given up by the fluid

because of pressure changes occurring on the blades
of the turbine, quantified by the expression of degree
of reaction, while the remaining part of the energy is
extracted by the volute casing of the turbine. At the
exit, water acts on the spinning cup-shaped runner
features, leaving at low velocity and low swirl with
very little kinetic or potential energy left. The turbine's
exit tube is shaped to help decelerate the water flow
and recover the pressure.

Usually the flow velocity (velocity perpendicular
to the tangential direction) remains constant
throughout, i.e., V.=V, and is equal to that at the
inlet to the draft tube. Using the Euler turbine equation,
E/m=e=V,U,> where e is the energy transfer to

the rotor per unit mass of the fluid, o, is guide blade
angle & B, is vane angle.

VW1 = Vf1 cot a,
And

u=r, (cot a, +cot B,), Therefore,

— 2
e=V, cota, (cot o+ cot f3))

Uy Velocity triangle
]' L  CEEEE. kit e
g s : At inlet triangle:
~a. P2 V'r YVs U, = velocity of the blade
Vi \ atinlet
' V; = absolute velocity of
entering water
: V;, = relative velocity of At outlet triangle:
. U, = velocity of the
‘u] Vy, = velocity of flow at  pjade at outlet
) inlet V., = relative velocity of
3 a, = guide blade angle leaving water
B1 = vane angle Vy, =V, =velocity of
V,Z _ flow at outlet
V i vfz a, = guide blade angle
1 Ba R % | B2 = vane angle
U,
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The loss of kinetic energy per unit mass at the
outletis szz/2. Therefore, neglecting friction, the blade
efficiency becomes

n,=el (e+ sz2/2)
Benefits of Francis Turbine

Francis turbines may be designed for a wide range
of heads and flows. This versatility, along with their
high efficiency, has made them the most widely used
turbine in the world. Francis type units cover a head
range from 40 to 600 m (130 to 2,000 ft), and their
connected generator output power varies from just a
few kilowatts up to 1000 MW. Large Francis turbines
are individually designed for each site to operate with
the given water flow and water head at the highest
possible efficiency, typically over 90% (to 99%)

Conclusion

Application of Micro Hydropower technology in
waste water treatment plants is the clean and
sustainable energy source which can reduce carbon
emission by avoiding fossil fuel based energy. There
is no harmful impact as compare to the large
hydropower project. This study will be useful for
implementing small scale power project into other

Jigyasa, Vol. IX, 2023

Wastewater treatment plant to reclaim the energy from
wastewater. In today's world where sewage is
considered as a bane, this technology provesitto a
boon.
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Structural, Morphological and Optical Properties of SnO, Thin Films
Prepared by rf Sputtering with Varying Deposition Parameters

Manish Kumar Verma *

Abstract:

SnO, thin film has been prepared by rf sputtering with
varying oxygen percentage in the reactive gas (10% - 50%).
Structural, optical and morphological properties of the
thin films are studied using X-ray Diffraction, Atomic Force
Microscopy and UV-Visible spectroscopy. The deposited
thin films were polycrystalline with crystallite size 13 nm -
16 nm. The roughness of thin films was found in the range
6.72 to 15 nm. The deposited thin films were highly
transparent in the optical region with absorption edge
around 350 nm.

Keywords: Thin film, Sputtering, X-ray diffraction, AFM,
Highly transparent, optical region.

Introduction:

Tin oxide is a wide bandgap oxide semiconductor
which exists in the form of two stoichiometric
compounds SnO and SnO, with tetragonal litharge
and rutile type structures, respectively.! Tin can exist
in two chemical states, Sn** for SnO phase and Sn**
for the SnO,. SnO is intrinsically p-type semiconductor
while SnO, is n-type.**

SnO, thin films are used in large number of
applications including solar cells, gas sensors, flat panel
display electrodes, lithium battery and supercapacitor
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Assistant Professor, Department of Physics
Magadh Mahila College, Patna University, Patna

E-mail : manishverma@pup.ac.in
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electrodes and electrochromic devices.*” SnO, thin
films have been fabricated using various physical and
chemical deposition techniques including rf sputtering,
e-beam and thermal evaporation, sol-gel, spray
pyrolysis, chemical vapour deposition (CVD),
electrospinning. Amongst all these methods rf
sputtering is most suitable for the growth of good
quality thin films at relatively low temperature with
controlled stoichiometry. Due to fairly high deposition
rate and capability to deposit uniform thin film
reproducibly on the large area substrates, sputtering
is the most preferred growth technique in the industry.8

Therefore, in the present study thin films of SnO,
are deposited by rf sputtering. The effect of variation
of deposition parameters on the structural, optical and
morphological properties of thin films has been
studied.

Experiment:

Tin oxide (SnO,) thin films were deposited on
corning glass substrate by rf-magnetron sputtering
technique using a 6" diameter tin metal target
(99.999% pure) in a reactive gas (Ar and O,)
atmosphere. The growth pressure in the deposition
chamber was kept high at 50 mTorr with varying
oxygen percentage in the reactive gas (Arand O,)
atmosphere from 10% to 50% and rf power of 300
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W. The substrate was kept at room temperature,
placed at 15 cm from the target. The SnO, thin films
deposited on corning glass substrate were annealed
in air at 300 °C for two hour to improve the crystallinity
and to achieve a stable film.>!° The post deposition
annealed SnO, thin film samples grown under varying
oxygen content of 10%, 20%, 30%, 40% and 50%
in reactive mixture (Ar + O,) are referred as S10,
S20, S30, S40 and S50 respectively.

Crystallographic structure of the SnO, thin films
were studied using X-ray Diffraction (Bruker D8-
Discover). AFM measurements of the prepared thin
films were carried out using Veeco DICP2 instrument

——s10

= —s20

. S —~ 830
S T = S40
= 8 & ss50

Intensity (AU)

20 (degrees)

Fig. 1: XRD pattern of post-deposition
annealed SnO, thin films with varying O,
percentage in reactive gas atmosphere

The broad and well defined reflections were
observed at 20 =26.58°, 33.94°,37.98° and 51.79°
corresponding to (110), (101), (200) and (211) planes,
respectively, in the XRD pattern of all annealed SnO,
thin films, and are in good agreement to the
corresponding reported values for rutile structure of
Sn0O,, confirming the formation of polycrystalline SnO,
thin films.'3

It can be observed from Fig. 1 that relative intensity
of the XRD peak corresponding to (110) plane is
decreasing with increasing oxygen percentage in the
reactive gas in sputtering chamber, while XRD peak
(101) is the dominant peak in all cases.
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and the images were analyzed by SPM Lab analysis
software. Optical properties of SnO, thin films were
studied using UV-Visible spectrophotometer (Perkin-
Elmer lambda 35).

Results and Discussion
Structural Analysis: X-ray diffraction

The XRD pattern of all SnO, thin films fabricated
in the present work does not show any reflection
corresponding to any plane of SnO, indicating that
the as-deposited thin films were amorphous. The XRD
pattern of SnO, thin films deposited at 50 mTorr with
varying oxygen content from 10 to 50% is shown in
Fig. 1 after a post deposition annealing treatment.

60
° —=—110
> | —e—101
o 50r o 200 e ¢
< v 211 e
= 40F L e
- L}
S0 \
= . =11
€ 20} v
o
Z 10
B A"""'\\,,,,Ai A ——A— 4
ol— : : ' '
10 20 30 40 %0
0,%

Fig. 2: Influence of the oxygen partial pressure
on the normalized intensities of various XRD
peaks of SnO, thin films.

In order to find out the preferred orientation of
crystallites in annealed SnO, thin film samples,
normalized intensities of all observed XRD peaks were
calculated as a ratio I(hkl)/Z1(hkl), where 1(hkl) is
the intensity of the XRD peak under analysis, and
Y1(hkl) is the sum of the intensities of all peaks
appearing in the XRD pattern. The influence of oxygen
percentage in the reactive gas composition (mixture
of Ar and O,) in the sputtering chamber on the
normalized intensities of all the observed peaks [(110),
(101),(200) and (211)] in the SnO, thin films is shown
inFig. 2.
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It may be noted from Fig. 2 that (101) is the most
preferred orientation of the crystallites in all post
deposition annealed SnO, thin films and its normalized
intensity is increasing from 37.8% to 47.2% with
increasing O, content from 10% to 50% in the
sputtering gas composition. It is also observed that
intensity of peak corresponding to (110) plane
increases initially with increasing O, content in
processing gas composition having a maximum value
for 20% O, and thereafter decreases with further
increase in O, content (Fig. 2). While intensity
corresponding to (200) and (211) peaks are almost
constant with O, percentage in processing gas
composition and showing a comparatively low intensity
for all gas compositions used for the growth of SnO,
thin films (Fig. 2). It is important to emphasize that
(110) plane is the most preferred orientation due to
its low surface energy in comparison to the other
planes.!’® But in the present study (101) plane
dominates instead of (110) plane for all deposited
SnO, thin films. However, (110) is the second most
preferred direction, especially for SnO, thin films
deposited under low oxygen content (< 30%), in the
processing gas (Fig. 2). The (110) plane is the most
favourable surface reported for SnO, thin film for gas
sensing application." Therefore, 20% O, in reactive
processing gas seemed to be preferable composition
for gas sensing applications since normalized intensity
of (110) peak for these films is maximum and is close
to the (101) peak intensity (Fig. 2). The lattice
constants (a and c) of all deposited SnO, thin films
were evaluated

2,2 g2
1 > = h +2k —|—I—2 and the
hk a (o
observed XRD peak position for various planes (/k/)

using equation

and are listed in Table 1. The lattice constant ‘c’ of
SnO, thin films deposited under oxygen deficient
(£ 30%) processing gas was found to be slightly lower
in comparison to the corresponding values (c=3.186
A) reported for bulk SnO, (Table 1). However, the
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value of lattice parameter (a) is almost same as that of
the bulk value for all prepared samples. The value of
lattice parameter ‘c’ of SnO, film approaches the bulk
value with increase in oxygen content in sputtering
gas (Table 1). The observed deviation in lattice
parameter from corresponding bulk value indicates
thatunit cell of SnO, thin films deposited under oxygen
deficient ambient were in state of strain and the unit
cell of SnO, thin films was found to be relaxed with
increase in O, content (> 30%) in processing gas
(Table 1). The extent of strain in the unit cell of annealed
SnO, thin film was estimated from the measured values
of lattice parameters for SnO, thin film and the value
of strain% (S) along ‘¢’ crystallographic axis was given
as

s =52 100
(o]
The estimated value of strain%o for prepared SnO,

thin film samples are also presented in Table 1. The
unit cell of the SnO, thin film deposited under reactive
ambient of 20% oxygen and 80% Ar (sample S20)
was found to be strained to the maximum extent
(S ~0.55%) in comparison to that observed for the
films grown under other gas compositions (Table 1).

The value of strain was found to decrease on either
increasing or decreasing the oxygen content in the
sputtering gas (Table 1). The strain in unit cell was
found to be relieved when the SnO, films were
deposited under oxygen rich ambient (> 30% O, in
reactive gas). It is important to note that the sign of
strain parameter was positive for all films deposited
under low oxygen content (<40%) indicating that the
lattice is in the state of elongation, and unit cells are
under tensile strain. The origin of strain in the unit cell
of SnO, thin films may be due to the presence of native
defects related to interstitial Sn or Oxygen vacancies
in the lattice of SnO, films grown under oxygen
deficient (<20%) reactive gas composition. Although
the value of strain is less, but a change in the sign of
strain parameter from positive to negative was
observed for SnO, thin film grown under oxygen rich
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(50% O, and 50% Ar) condition (sample S50),
indicating a transition in the state of strain in the unit
cell of SnO, thin films from tensile to compressive
(Table 1). The crystallite size of the SnO, thin films
were estimated using well known Scherrer formula
X=0.94L/(B cosB) and are listed in Table 1 for all

Table 1:
varying oxygen content in sputtering gas

annealed SnO, thin films. The crystallite size of all
post deposition annealed SnO, thin film was found to
increase slightly from 13 to 16 nm with increase in O,
content in reactive gas composition from 10% to 30%
(Table 1) and thereafter saturates at a constant value
of 16 nm with further increase in O, content (> 30%).

The structural parameters of post deposition annealed SnO, thin films grown under

Oxygen in Lattice parameters Crystallite size Strain, S

reactive gas (nm) (%)
(%) a(A) c(A)

10 4.738 3.175 13 0.34

20 4.734 3.168 14 0.55

30 4.741 3.179 16 0.21

40 4.734 3.181 16 0.14

50 4.727 3.189 16 -0.09
Bulk 4.737 3.186

Surface morphology: Atomic Force Microscope
(AFM)

Surface morphology of all post deposition
annealed SnO, thin films grown on glass substrates
were studied by AFM. Surface morphology of all the
thin films was examined over an area of 5x5 pm?in
the non contact mode and the AFM images of post-
deposition annealed SnO, thin films (S10, S20, S30
and S40) are shown in Fig. 3 (a to d). The surface
morphology of samples S10, S20 and S30 was found
to be fine having uniformly distributed grains (Figs. 3
ato c¢). The formation of channel like structure was
obtained for the SnO, thin films grown in Oxygenrich
(>30%) reactive gas ambient (Fig. 3 d). The surface
morphology of sample S10 was observed to be dense
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and smooth (Fig. 3 a). Sample S20 was found to be
having relatively small sized grains but with large
amount of porosity (Fig. 3 b). The porosity was found
to decrease and larger grains were observed to be
present in the AFM images of SnO, thin films grown
under oxygen rich ambient (< 30%). The rms value
of the surface roughness of all prepared SnO, thin
films was obtained from the AFM study and are
plotted in Fig. 4 as a function of oxygen content in
sputtering gas composition. The roughness of all
prepared samples was found in the range 6.72 to 15
nm. The roughness of the samples prepared with low
content of oxygen (d”” 20%) was small (6.72 to 7.12
nm) and increases with increase in oxygen percentage
in the reactive sputtering gas (Fig. 4).
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(c) (d)
Fig. 3 AFM images of the surface of post
deposition annealed SnQ, thin films (a) S10, (b)
$20, (c) S30 and (d) S40.
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Fig. 4: Roughness variation of SnQO, thin film
with oxygen content in sputtering gas ambient.

Optical properties: UV-visible spectroscopy

Figure 5 shows the optical transmission spectra
of all post deposition annealed SnO, thin films grown
at varying oxygen content in the sputtering gas
ambient. The sample S10 was found to be highly
transparent (~ 80%) in the visible region with the onset
of a sharp absorption edge at around 350 nm (Fig.
5). Aslight blue shift in the absorption edge of SnO,
thin film was observed with increasing oxygen content
in sputtering gas ambient, indicating a change in the
optical bandgap of SnO, thin films with composition
of processing gas ambient. The transmission of SnO,
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films is slightly increasing in the visible region with
increasing the O, content in the sputtering gas (Fig.
5). Furthermore, it may be seen from Fig. 5 that the
interference fringes are not present in the transmission
spectra of prepared thin film samples, which may be
due to deposition of very thin (90 nm) SnO, films.
The value of optical bandgap of the annealed SnO,
thin films deposited under varying O, content in
sputtering gas composition were estimated using
equation ahv = const (hv - E g)“z’ where, hv is the
incident photon energy and Eg is the direct optical
bandgap of the sample.!* Value of the optical bandgap
(E,) was obtained by extrapolating the linear part of
the Tauc plot between (ahv)? versus hv to the energy

axis as shown in Fig. 6.
100

Transmission (%)
S (e} [0
o o o

N
o
T

0 1 1 1 1
200 400 600 800 1000

Wavelength (nm)
Fig. 5: Transmittance spectra for SnO, thin

films deposited under varying oxygen content in
sputtering gas ambient.
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Fig. 6: Tauc plot obtained for the post
deposition annealed SnQ, thin films grown with
varying content in reactive sputtering gas.
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The estimated value of bandgap obtained from
the tauc plot for the prepared thin film samples is found
to increase from 3.99 eV to 4.02 eV with increasing
oxygen content in reactive sputtering gas as shown in
the inset of Fig. 6. The observed bandgap of the SnO,
thin films deposited in the present work is found to be
higher than the corresponding bulk value (3.6 eV),
and may be attributed to the growth of SnO, thin films
having small grain size (13 to 16 nm). The contribution
of change in stoichiometry due to varying O, content
in the sputtering gas composition and the presence of
defects in the SnO, thin films towards the bandgap
especially for samples grown under oxygen rich
condition may not be ruled out in the present study.
Conclusion:

The post deposition annealed SnO, thin films were
nanocrystalline and possessed porous and rough
microstructure. Structural and morphological
properties of SnO, thin films were found to be highly
dependent on the deposition conditions implying that
varying the deposition conditions we can deposit
different quality films to be used for different
applications. Thin films deposited under reactive
ambient of 20% oxygen and 80% Ar showed a
maximum intensity of the (110) XRD peak, and was
expected to have a maximum oxygen adsorption
activity on its surface which may give enhanced
response towards the reducing gas.

From the structural, morphological and optical
analysis, it is identified that the sample S20 shows
high intensity corresponding to (110) crystallographic
plane, porous microstructure and high bandgap (more
non-stoichiometry) and hence expected to exhibit high

sensing response characteristics towards the target
gases.

High optical transparency in the visible region
makes these films highly desirable for application in
solar energy conversion devices and in photovoltaic
cells.
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Abstract:

The present study entitled "Investigation and Identification
of habitat and behaviour of spider spotted in garden of a
house, Patna City and Magadh Mahila College (MMC)
campus, near Gandhi Maidan, Patna has been conducted
in the growing season. This short-term study revealed the
presence of different species with different genera placed
taxonomically under families which were further arranged
systematically under order. The presence of 5 Families, 12
genera and 22 species of spider in a small area revealed
that Spider forms one of the most diverse groups of organisms
which exist in almost all microhabitat. Spiders are key
components of all ecosystems in which they live and are
considered to be useful indicators of the overall species
richness and health of terrestrial communities. They are
extremely sensitive to natural conditions and disturbances.
Due to the small size, this group can't be deniable in
conservational studies. This study is a little approach to
generating knowledge regarding the taxonomical study of
the diversity of spiders.
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Introduction:

The study has been carried out to explore the
diversity of spiders in the garden of the house and the
Magadh Mahila College campus. The study generally
focused on the identification, characterization and
observation of their habitat and behaviour. The study
site 'house' is situated in Patna City, Bihar, near the
Ganga River and MMC is situated near Gandhi
Maidan, Patna, on the bank of the Ganga River. In
the house garden, there were only a few varieties of
plants (shrubs) present like Tulsi, Rose, Hibiscus, Aloe
vera, Chilli, Sadabahar, etc. And MMC garden is rich
in vegetation and has varieties of plants, trees, shrubs
and herbs. It also has various faunal diversity. This
study has been done during a period of the growing
season. This period is important for studying spider
diversity because the spider community reaches its
peak in this growing season. The growing season is
recorded as the period with average temperature,
rainfall and relative humidity. During this study, various
types of spider species were recognized by me.

Spiders are ARACHNIDS, a class of arthropods.
More than 45000 different species of spiders are found
in the world. Spider range in size from the tiny Samoan
moss spider, which is .011 inch long, to the massive
Goliath bird eater, tarantula with a leg span of almost
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a foot. Though all species have venom to one degree
or another, only a handful are dangerous to humans.

In India, 1686 species belonging to 438 genera of
60 families of spiders are reported (Keswani et al.,
2013). Spiders are the most diverse femaledominated
and entirely predatory order in the arthropod.
Evidently, they are the key component of all
ecosystems in which they live (Bennett.,2001). As a
predator, Spiders have immense economic
importance to human because it serves as biological
controlling agent and plays a role in controlling insect
and pest population that could otherwise devastate
the crop. They can be used as successful biological
indicators to assess ecosystem health as they can be
easily identified and are differently responsive to
natural and anthropogenic disturbances (Pearce and
Venier, 2006).

Despite their size, the ecological importance of
spiders is undeniable as they are more abundant
predators than other forest arthropods (Scharffet al.,
2003). However, their fundamental roles in most
natural ecosystems, have largely been ignored in
conservational studies (Pearce and Venier 2006).

Materials and Methods:

The present study explores the diversity of spiders
in my house garden, in Patna City, Patna and in
Magadh Mahila College (MMC) garden, near Gandhi
Maidan, Patna. These regions are located near the
Ganga River. This study generally focused on the
Identification, characterization and observation of their
habitat and behaviour.

Collection: Photographs of Spiders were collected
during the study period from both sites.

Method: Photographs of specimens were
collected by using a mobile camera (with Al Triple
Rear camera 16MP+2MP+8MP of Vivo Z1 Pro).

Spiders were recognised by the visual search
method. They were spotted on the flowers, folded
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leaves, under leaflets, ground and shrubs. Continuous
observation was made regarding their movement,
feeding habits, web-building activities and their shape
and size.

Various types of spiders had been recognised on
the basis of general shape, size, distinctive colour
pattern, number and position of eyes, length and
arrangement of their legs, etc., noted in each
observation.

Identification: Spiders were identified on the basis
of observation and with the help of internet resources
by matching their characteristics which were observed
during the study.

Result

The present short-term study focused on the
identification and investigation of the habitat and
behaviour of spider diversity at two different sites (my
house garden and Magadh Mahila College Garden).
The study revealed the presence of different species
with different genera, placed taxonomically under
different families which were further systematically
arranged under the order Araneae. A total of 22
species belonging to 12 genera under 5 families were
identified. Among them, 8 Species under 3 genera of
Araneidae, 5 Species under 2 genus of Oxyopidae, 4
Species under 4 genera of Salticidae, 3 Species under
2 genera of Tetragnathidae, 2 species under 1 genus
of Thomisidae were found.

The species richness of the Magadh Mahila
College (MMC) garden was more as compared to
my house garden. 20 Species were recorded from
the MMC garden and 10 species were recorded from
my house garden, out of which 5 species were
commonly found in both places. Common families
were Araneidae, oxyopidae and salticidae.
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S. | Family No of No of
N Genus Species
01 | Arancidae 03 08

02 | Oxyopidae 02 05

03 | Salticidae 04 04

04 | Tetragnathidae | 02 03

05 | Thomisidae 01 02

Fig: Atotal of 5 families, 12 Genus and 22 species
were iden fied during the inves ga on.

Identified spiders belong to different functional
groups i.e., stalker, orb-web builder and ambushers.
Orb-web builder constituted 11 species under the
families Araneidae, and Tetragnathidae. Stalker was
composed of 09 species under the families Salticidae
and Oxyopidae. Ambushers constituted 2.species
under the families Thomisidae.

Spiders were analysed for their characteristic
features, habitat, behaviour, and feeding habits. Spiders
preferred to live in an area which has less disturbance.
Generally found on leaves, stems, ground, flowers and
grass, mostly in the area of low land vegetation.
Spiders show behaviour like mimicking and
camouflage. There are some spiders who build the
web and some do not build their web. Web builder
spider generally builds their webs in the evening and
hang themselves upside down in the centre of their
web to capture their prey. Spiders are shade lovers,
so used to hiding under the leaves inside their silk-
woven platforms during the day.

Some spiders have spinnerets (silk-spinning
organs) but they don't build their web to capture prey
instead they use silk to climb or move from one plant
to another, to form cocoons in folded leaves for
egglaying, to form a silk-woven platform for rest to
hide. Spiders generally prey on small flies, bees,
butterflies, and mosquitoes. They don't eat the whole
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organism instead of that they suck their fluid content.
Some of them also feed over pollens and nectars of
flowers. Eggs of Thomisus onustus are also obtained
from the folded leaf.

Discussion:

Spider diversity, distribution and insect feeding
habits play an important role in the balance of nature
(Young and Edward, 1990). The presence of a wide
variety of spiders in such a small area shows its
abundance in the ecosystem. It indicates good
vegetation and healthier environmental conditions.
Spiders can be found in every type of microhabitat
which has less disturbance. Their mimicking and
camouflage behaviour suggest their ability to adapt to
their surrounding environment. They are potential
biological indicators of natural habitat and are used
for determining how communities react to
environmental change or disturbance (Marc and
Canard, 1997).

In this study total of 22 species belonging to 12
genera under 5 families were recorded from the
investigated site.

20 species have been identified from the MMC
garden. Araneidae was dominant among them and
commonly found. MMC garden is rich in vegetation
and faunal diversity (flies, butterflies, dragonflies,
wasps, beetles, ants...) which is the key factor of any
microhabitat of the spiders.

Another site which is my house garden is a small
area containing a small number of plant groups.10
species under different families were identified but it
took a long period of time because it was a small and
most disturbed area. Bonn and Kleinwachter (1999)
suggest that species richness increased with habitat
divergence and an interrelated set of species.

Most of the spider species were found over trees,
shrubs and herbs in my study. So, It demonstrates
that the selection of habitat by spiders is affected by
various biotic and abiotic factors.
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Conclusion:

The result and observation about several factors
of this study led to the conclusion that habitat structure
(like shape, size, and arrangement of vegetation) and
environmental factors may be the crucial factor which
determines the complexity and composition of the
spider community of the area. The availability of
vegetation and food resources can affect its diversity.
Identification and investigation of their habitat and
behaviour provide various information and enhance
the knowledge about the spider diversity pattern in
the ecosystem. Being a good biological indicator spider
has an important economic role in the ecosystem.
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A Paradigm Shifts: The National Education Policy 2020

Prerana Pushp *

Abstract:

Education in general and higher education, in particular,
is witnessing both a number of challenges and
opportunities. India is a country of role models in the field
of education who have advocated for the betterment of
education to bring the desirved change in society. Swami
Vivekanand, M. K. Gandhi, Ravindranath Tagore, Pandit
Madan Mohan Malviya, Drv. S, Radhakrishnan and Dr. A. P,
J. Abdul Kalam have carried out the torch of quality
education throughout their lives. An opportunity is
provided by the National Education Policy-2020 and many
new concepts like Multiple-Entry Multiple-Exit, Credit
System, cluster, autonomy and so on to look at higher
education differently. Students can 'reskill' and "up-skill'
as per the need. The speed with which technology is
changing is really a great challenge for higher education.
In such a case autonomy provided to the institutes will be a
boon, provided, the mindsets of the academic heads along
with the entire team working in the institution must be
autonomous.

Keywords: Quality Education, Multiple-Entry and Exit,
Credit System, Holistic Multidisciplinary Education,

Academic Bank of Credits
Introduction:

The National Education Policy-2020 (NEP 2020)
outlines the vision of India's new education system,
focusing on affordability, accessibility, quality, equity,
and accountability to ensure continual learning. It has
been crafted in consistence with the needs of the
citizens as the demand for knowledge in society and
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the economy called for the need to acquire new skills
on a regular basis. Therefore, providing quality
education and creating lifelong learning opportunities
for all in the new digital age, leading to productive
employment and decent work forms the thrust of
NEP-2020.

The elitist education system was attempted to be
replaced post-independence with limited success. A
review of the skill requirements and the education
policy was undertaken and a new policy was
implemented in 2020 with due emphasis on multiple
entry-exit options, flexibility to choose courses of one's
choice and move between institutions of learning. With
the requisite availability of resources, new policy can
support the innovativeness end enterprise lacking in
our education system.

In sum, NEP-2020 offers a new and forward
looking vision for India's Higher Education System,
aiding in India's moves towards becoming a
knowledge economy and society, and the young
Indians aspiring for higher education. Higher education
and research play an important role in promoting
human as well as societal well-being and in developing
India as envisioned in its Constitution. The sector also
contributes towards sustainable livelihoods and
economic development of the nation. NEP envisions
moving stand-alone single-discipline universities and
colleges, and large multidisciplinary universities and

Magadh Mahila College, Patna



colleges towards high-quality holistic and
multidisciplinary education.

NEP-2020 aims for a complete overhaul in order
to re-energize the higher education sector and enable
itto thrive. The policy document says that the regulation
of higher education has been too heavy-handed for
decades and too much has been attempted but with
too little effect.

NEP-2020 Proposes Reforms

The NEP-2020 proposes reforms in all areas of
higher education, including its structure, curriculum and
pedagogy, teaching-learning strategies, learning
resources and technology-enabled learning, vocational
education and skilling and employability, 2 1 st-century
learning and social and life skills, optimal learning
environment and learner support, formative and
summative assessment, internalization, research and
scholarship, governance and leadership, and regulation
and accreditation.

Multipleentry and Exit:

Proposed objectives for multiple entry and exit
(National Education Policy 2020) " Flexible
curriculum for learners rather than rigid boundaries.

* Novelty in Course option instead of
bifurcation in a restricted stream in addition
discipline specific specializations in the same.

* Increasing gross enrollment ratio(GER) and
thereby decreasingdropouts.

* Offering different designs for the Master's
level.

* Facility for credit accumulation and transfer
for the award of degree.

Academic Bank of Credits (ABC):

Students are free to opt for multidisciplinary or
interdisciplinary academic courses which give flexibility
and a student can freely move to any Higher Education
Institute (HEI) and their accumulated Credits can be
easily transferred to the new institution. It is up to the
students to choose their path and goal to attain a
certificate, diploma, or degree course. Multiple entry
and exit is facilitated to students at undergraduate and
postgraduate level as well as accumulation of credit
to enable acceptance of multidisciplinary courses,
credit transfer andcredit acceptance (UGC 2021).

Level 7

Doctoral Degree

‘ Level 6

Masters Degree after completing level 4 (Duration 1 year/2 semesters)

Level 5

Masters Degree (Duration 2 years/4 semester)

Level 4

Honours'/Research Bachelor's Degree (Duration 4 years/8 semesters)

Level 3

Bachelor's Degree (Duration 3 years/6 semesters)

Level 2

Under-graduate Diploma (Duration 2 years or 4 semester)

Level 1

Under-graduate Certificate (Duration 1 year/2 semester)

Figure 1 : Entry and certification levels in NEP 2020
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Multidisciplinary/Interdisciplinary

Academic programmes are redesigned to include
Multidisciplinary/Interdisciplinary Courses as electives/
open electives. This approach gives freedom to the
student to choose their preferred options from the
range of programs offered by the Institution.

NEP also focuses on interdisciplinary research
among the faculty members and should be creatin a
platform for nurturing interdisciplinary re work.

Holistic Multidisciplinary Education:

The confluence of art and science streams with
no definite bifurcation in the streams can now take
place. Students are free to choose subjects of their
own choice. Holistic and multidisciplinary education
will be helpful in their all-round development.

¢ Professional Education is included in General
Education instead ofimparted in isolation.

*  Allstand-alone universities and institutions will
offer holistic andmultidisciplinary education.

* Bringing improvement in the legal education
use of new technology is suggested for wider
access.

* India should prepare professionals in
advanced fields like Artificial intelligence,
nanotechnology, neuroscience, genomic
studies etc. these subjects will also be taught
at the undergraduate level for raising the
employability of the youth.

*  Allthe students of allopathic will know about
Yoga, Ayurveda, Naturopathy, Unani, Siddha
and Homeopathy.

*  Quality improvements and use of advanced
technology suggested for agriculture education
Which would directly benefit the community
to set up agricultural technology park to
promote technology incubation and
dissemination and promote sustainable
methodologies.
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Yashpal Committee report also recommended
that universities should allow for the growth of
knowledge and should not lead to its fragmentation.
It is therefore recommended that normally no single
discipline or specialized university should be created.

United States of America also offer students a
wide range of options to select subjects as there is no
discrete line of separation between various streams
Similar to National Policy 2020 certain provision
mentions that there will be no more forced lines of
separation between different streams.

Institutional Development Plan (IDP)

Each and every HEIS institution should integrate
its academic plans ranging from curricular design and
development (CDD) to quality of teaching and learning
(TL) - into its larger and robust Institutional
Development Plan (IDP). The IDP shall be prepared
with the joint consultation of the Board of Governors
(BOG)/Governing Council Academic Council (AC)
Faculty, students, and administrative staff.

Massive Open Online Learning Courses
(MOOCs):

Online learning course has been given importance
for the upliftment and benefit of the students. Online
learning has been notified in regulation 2021 in the
Gazette of India that there should be a facility up to
40% of'the total course in a particular programme to
be offered through online mode Swayam or any online
mode but it should be under the approved list of
University Grant Commission. In this way (GER)
Gross Enrolment Ratio will also increase. It is a great
deal of help for those who because of domestic
compulsion cannot go for further Education. Such
programs can have both asynchronous and
synchronous modes to provide greater Experiential
learning pathways are included at all levels for
inculcating interest and learning applicability at the
same time. Yashpal committee recommended practical
training to the people that should be based on new
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knowledge and in response to social and personal
needs. Acharya Rammurti Committee (1990)
education must provide a techno informative
knowledge base and opportunities to acquire skills
the students.

Skill Development Centre Collaboration

NEP has put a lot of focus on skill development
among the student community. Aims at providing
quality vocational education through DDUKK / Skill
sectors combining classroomcentered formal
education and training with experience sharing of
Industry practitioners and industry blended internships
programmes. Hence, HEIS should initiate the process
of Collaboration with the Sector Skill Council,
National Skill Development Corporation (NSDC),
Ministry of Skill Development and Entrepreneurship
and National Skill Training Institute (NSTI) and
NASSCOM Future Skills, etc.

Blended Learning (BL)/Online Education/ Virtual
Learning

HEIS should encourage faculty members to
actively engage in e-content development and to offer
MOOC courses that promote the blended learning
edifice of learning. HEIS should bring out Institutional
Level Norms, standards, and guidelines for systemic
development, regulation, and a framework for the
quality of BL. In order to ensure preparedness with
alternative modes of quality education whenever and
wherever traditional and in-person modes of education
are not possible, has been covered. A dedicated unit
for the purpose of orchestrating the building of digital
infrastructure, digital content, and capacity building
should be set up at the HEIS to look after the e-
learning needs. The policy emphasizes the promotion
and implementation of blended learning in Indian higher
education institutions.

Virtual Learning Environment (VLE)

The virtual learning environment in higher
education has become significant growth. The use of
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the VLE in higher education may face challenges such
as providing effective educational material within the
VLE and teaching way and the development of suitable
pedagogy. To create a working virtual learning
environment, it is important to consider some key areas
such as mandates of the higher educational institutions
pertaining to the educational delivery methods,
teaching design and requirements, the functional needs
of'the course delivery, and technical skills and needs
of the various populations of the students and
academics.

Higher Education Commission of India (HECI)

There will be a single body for the promotion of
the higher education Commission of India(HECT) with
independent bodies for standard setting-the General
Education Council; Funding Higher Education Grant
Council, Accreditation-National Accreditation Council
(NAC) and Regulation-National Higher Education
Regulatory Council (NHERC) Yashpal committee the
report of the committee on renovation and rejuvenation
ofhigher education has recommended protecting the
intellectual autonomy of educational institutions and
the creation of an allencompassing National
Commission and research to replace on subsume the
existing regulatory bodies.

Setting Up of NEP Taskforce

Atthe Institutional Level mandatorily a task force
should be constituted for the effective implementation
National Education Policy. This committee shall devise
the modalities for implementation of several of NEP s
such as preparation Course, Curriculum, Pedagogy,
Skilldevelopment, Extension, and Examination
reforms for holistic and multidisciplinary UG/PG
Programmes. The Task Force should also decide to
break out various emphases on research and
development. The setting up task force is essential in
accelerating the Institutional level policy
implementation process as envisaged under NEP-
2020 for reliability and sustainability.
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Outreach/Extension Programme/Centres

The Institution should encourage students to
participate in extension activities to impart value- based
education (VBE) which enables the students to
understand the reality of the society and engage
themselves in community building. These initiatives will
fulfil the holistic education approach.

Restructuring of Higher Education:
Universities will come under three categories

(1) Multidisciplinary Research Incentive
Universities.

(11) Multidisciplinary Teaching Incentive
Universities.

(ii1) Multi Autonomy College instead of Deemed
University, Affiliating University, Central University etc.

Top-rank University around the world is free to
open a campus in our country. National knowledge
commission (2006-2009) Formulating policy for entry
of foreign institutions of India and the promotion of
Indian Institutions abroad.

Concluding Remarks:

The National Education Policy 2020 may thus
prove to be the game- provided it gets the resources
required for its full implementation. A possible way
out could be greater involvement of private institutions
in the programmes; at least in the sector of higher
education.

e Multiple entry and exit is a new idea that has
come up and brings the revolution by
providing an opportunity to earn a degree by
accumulating all the previously gained credits.
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*  Providing an opportunity for other countries
to open universities in India and vice versa.
In this way many things can be learnt.

¢ Making internships compulsory will provide
students to learn the applicability of theoretical
concepts in real-life situations.

*  Establishment of Multidisciplinary Education
and Research Universities will help in reaching
a high level of promoting research.

* Higher Education Commission of India
(HECI) will come into existence to ensure best
practices in the Education sector. Full
autonomy to Higher Education Institute for
academic financial and administrative which
encourages innovations and excellence.
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Issue of Environmental Ethics

Tanya Sharma *

Abstract:

Environmental ethics has been described as having a
conscience or moral that reflects one's commitment and
responsibility toward the environment as well as present
and future generations of people. In essence it refers to
human societies living in harmony with the natural world
on which they depend for survival and well-being. Human
beings are a part of the society and so are the other living
beings. When we talk about the philosophical principle
that guides our life, we often ignore the fact that even plants
and animals are a part of our lives. They are an integral
part of the environment and hence have a right to be
considered a part of the human life. This article will explore
the types of environmental ethics, the principles of
environmental ethics, and some examples. It will also
discuss the impact of environmental ethics on business
decisions, the challenges of implementing environmental
ethics, and the benefits of incorporating environmental
ethics into business operations.

Keywords: Environment, Ethics, moral obligations,
value of nature, human beings

Introduction:

The issues of environmental ethics are momentous,
live and forced; that is to say, these issues involve
moral choice of enormous importance that humans
can make. Human's moral responsibility to nature and
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to the future is of unprecedented significance and
urgency, and it is a responsibility that cannot be
escaped .One of the most serious problems with the
environmental movement today is that its moral
position is badly articulated and defended.

Environmental ethics is a field of study that seeks
to understand humans' moral obligations to protect
and preserve the environment. It is a branch of ethics
that recognizes the intrinsic value of nature, the
interconnectedness of all living things, and the
responsibility of humans to act in accordance with
ethical principles. This article will explore the types of
environmental ethics, the principles of environmental
ethics, and some examples. It will also discuss the
impact of environmental ethics on business decisions,
the challenges of implementing environmental ethics,
and the benefits of incorporating environmental ethics
into business operations. Environmental ethics includes
issues as:

* Ifonlypeople "matter" here why care about
nature "for itself™"

*  When landscapes or species and wilderness
areas what, of value to mankind if they are
destroyed,

* Do human beings have a need for nature that
implies an obligation to preserve it? What is
the evidence for this?
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*  What we have "taken from environment, will
future generations can "miss" it ?

*  What are the ultimate grounds of an
affirmation to protect the environment? Are
they rational? Irrational

* Does future generation have a "right" to avail
a clean and natural environment when their
time comes?

* Do the facts of environmental science have
moral implications?

e Are human beings mentally and
psychologically capable of caring for future
generations and nature?

The formulation of a new field 'environmental
ethics' began since 1970 of with the cooperation of
responsible groups in the business world who were
concerned about the environment and liked to see
environment- friendly attitude among corporations. An
example is the Coalition for Environmentally
Responsible Economics (CERE) formed in 1989 to
promote responsible corporate environmental
conduct. The CERE is a network of over 80
organisations including environmental groups, public
interest and community groups and investors. The
CERE encourages companies to endorse the
principles formulated by it. By 2002, seventy US
companies including large multinational corporations,
mid-sized companies and small firms had endorsed
CERE principles.

What are Environmental Ethics?

Environmental ethics is a branch of ethical thought
that focuses on the relationship between humans and
their natural environment. It is a holistic approach to
understanding and evaluating our moral obligations to
protect and preserve the environment. Environmental
ethics seeks to bring together the interests of both
humans and the environment, recognizing that both
are interdependent and have intrinsic value. A variety
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of ethical theories, including consequentialism,
utilitarianism, and virtue ethics, define environmental
ethics. These ethical theories provide a framework
for understanding the moral obligations we have to
the environment and how we should act to protect it.
Environmental ethics also draws upon the fields of
philosophy, economics, ecology, and law, providing
a comprehensive approach to understanding and
evaluating the moral implications of human actions.
(John-Roth, K., 2000)

History of Environmental Ethics:

Every human society has set of beliefs about nature
and natural resources. The concept of
environmentalism that brings ancient concerns with
modern knowledge of environment, seems to be a
recent subject but its roots are embedded deep within
human history. Virtually all religions have much to say
about environmental ethics as to what is right or wrong
concerning issues, principles and guidelines relating
human interactions with their environment. But no
religion, perhaps, lays as much emphasis on
environmental ethics as Hinduism. The Vedas, Puranas,
Upanishads, Gita, Mahabharat, Ramayana and many
more ancient scripts contain the earliest message of
environmental ethics. For centuries, while praying to
Goddess Durga Hindus had said So long the earth
has mountains, forests and trees, human race will
survive. Sustainable development, burning topic of
current century, has been well advocated in Atharveda

sayings:

"What of thee I dig out, let that quickly grow over
Let me not hit thy vitals, or thy heart."

"Supreme Lord, let there be peace in the sky and
atmosphere, peace in the plant world and in the
forests; let the cosmic powers be peaceful; let
Brahman be peaceful, let there be fulfilling peace
everywhere."
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A stage has come when we need to seriously
reconsider our vision of the environment. Are we
satisfied with having patches of protected biodiversity
in the form of nature reserves, places as islands in a
vast ocean of monoculture? Or are we looking for
more heterogeneity in our landscapes, as nature would
like to have it for us, so that biodiversity is not merely
restricted to nature reserves? The later approach will
provide resilience to the environment by strengthening
the internal buffering mechanism against uncertainties
in the environment. This brings us to cosmic tree which
is rooted in Brahman, the ultimate and has been
described by the ancient seers of India in the
Upanishad. Tat twam asi (that thou art) means that
individual is the part of the creation, i.e., humans are
well integrated into ecosystem functions giving back
what they have taken from the environment-the
concept of 'sarvabhutaday' in Buddhism. In Lotus
Sutra Buddha is presented metaphorically as a "rain
cloud covering, permeating, fertilising, and enriching"
all living beings, to free them from their misery to attain
the joy of peace, joy of present world and joy of
Nirvana'. "Whoever plants a tree and diligently looks
after it until it matures and bears fruits, is rewarded"
said Prophet Mohamed.

The concept of non-violence is integrated in all
religious teachings. The eastern philosophical thoughts
have taken it to greater heights through the concept
of Ahimsa, abjouring violence through both, word and
action. From a purely ethical point of view of
biodiversity conservation, there are many who would
argue that do other organisms too have as much right
to live, as human race has. Such a rationalship within
the framework of environment conservation and
management alone will give meaning and value to
human existence, and take us forward through the
new millennium. (Mishra S.P., Pandey S. N., 2016)

Types of Environmental Ethics:

e Libertarian Extension: Libertarian extension
is a type of environmental ethics that focuses
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on an individual's right to do whatever they
want with the environment and its resources.
This concept also stresses that an individual
should not impose their own values on others
and should instead respect the choices of
others.

* Ecological Extension: Ecological Extension is
a type of environmental ethics that focuses
on preserving the natural environment and its
resources in order to maintain the balance and
health of the ecosystem. This concept stresses
the importance of humans working with nature
in order to sustain it for future generations.

* Conservation Ethics: Conservation Ethics is
a type of environmental ethics that focuses
on preserving natural resources for future
generations by ensuring that current resources
are not depleted or damaged beyond repair.
This concept encourages individuals to use
natural resources responsibly and judiciously
so there will be enough for future generations.

In short, Libertarian extension promotes an
individual's right to use natural resources, Ecological
Extension encourages humans to work with nature,
and Conservation Ethics emphasizes sustainable use
of natural resources. Each of these types of
environmental ethics has its own benefits and should
be taken into account when considering how to best
protect the environment. (Tripathi, A. K., A. K.
Srivastava and S. N. Pandey (eds.), 1993)

Importance of Environmental Ethics:

*  Environmental ethics is essential for protecting
the environment, species, and resources.

* [t promotes sustainable practices and
encourages people to become more aware
of the impact their actions have on the
environment.

* Jtemphasizes the interconnectedness of all
living things and the need to respect them. It
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encourages us to think about our place in the
world and how we can contribute to
preserving the natural environment.

* Environmental ethics helps to build better
relationships with nature, recognizing its
intrinsic value, not just its instrumental value.

* It encourages us to think beyond our
immediate needs and consider the long-term
implications of our actions.

* It teaches us responsibility towards our
environment, advocating for environmentally
friendly practices that help protect natural
resources.

* Environmental ethics also promotes better
public policies and laws, which help ensure
that our environment is properly cared for.

Examples of Environmental Ethics:

One example of environmental ethics in action is
using renewable energy sources. Renewable energy
sources are sources of energy that are naturally
replenished and can be used without depleting natural
resources. Examples of renewable energy sources
include solar, wind, and hydropower. Renewable
energy sources are seen as an ethical choice, as they
do not cause pollution or deplete finite resources.

Principles of Environmental Ethics:

Leopold (1949) defined ethic as "a limitation on
freedom of action". According to philosophic tradition,
the answer to as to who should follow the ethic is,
only human beings are worthy of ethical consideration.
If so, this leads to a concept of 'anthropocentrism',
which requires concerted efforts of individuals,
corporations and other groups to consider how human
actions may directly affect the natural environment and
indirectly other human beings.

An ethic which is mainly 'life centred' was known
as 'biocentrism' (Goodfaster, 1978). Considering man
as amember of biotic community, later on led to the
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hypothesis of 'ecocentrism' in twentieth century.
Traditional western philosophers have a
nonanthropocentric view and believe in that
environment is more systematically integrated with man
and ignoring may have untoward environmental
consequences. (Mishra S.P., Pandey S. N., 2016)

Environmental Ethics and Religion?

Environmental ethics and religion are closely
linked, as religious texts often encourage us to respect
the environment and our fellow human beings. Many
religions, such as Christianity, Judaism, Hinduism, and
Buddhism, place value on the natural world and
recognize our responsibility to care for it. In particular,
the three Abrahamic religions - Judaism, Christianity,
and Islam - share a belief in stewardship of the Earth,
with the book of Genesis proclaiming, "And God said,
"Let us make mankind in our image, in our likeness,
so that they may rule over the fish in the sea and the
birds in the sky, over the livestock and all the wild
animals, and over all the creatures that move along
the ground." This suggests that humans have a special
relationship with nature and should care for and protect
it. In Hinduism, there is a concept known as Dharma
which relates to the ethical and moral obligations of
each person to their environment. This includes the
idea of ahimsa, or nonviolence, which suggests that
all living things should be treated with compassion and
respect. Buddhism also encourages us to take an
ethical approach to the natural world by considering
how our actions will impact the environment.
Ultimately, regardless of one's beliefs, understanding
and respecting the environment is vital to living
harmoniously on this planet. By incorporating religious
teachings about environmental ethics into our lives,
we can help ensure that our relationship with nature is
optimistic.

Concluding Remarks:

Ethics helps to solve many environmental
problems and teaches us what to do when faced with
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crucial situation. Ethic deals with the morals, i.e., the
distinction between the right and the wrong.
Traditionally all societies have had their cultural
connections with the nature. The concept of
environmental ethics appeared only few years ago to
remind people of their duty to respect the environment.
Every religion and human society has set of beliefs
about the nature and natural resources. India is a unique
country with a great cultural diversity and reverence
to nature, inherent in its cultural ethos. The roots of
the environmental values are deep in our ancient vedic
literature and upanishads. All religions in India are of
one and the same underlying principles of the
environmental ethics, i.e., respect for nature, care for
the environment, sustainable use of resources and path
of 'Ahimsa’. Environmentalism tells us as to how human
actions may affect natural environment. Environmental
Ethics deal with issues related to the rights of individuals
that are fundamental to life and well-being. They are
concerned about not only the needs of each person,
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but also those who will come after us. It also deals
with the rights of other living creatures that inhabit the
Earth.
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Abstract:

The study of the state in medieval India has been a topic of
interest since colonial times. However, the notions of the
state that have been applied are largely influenced by
Eurocentric perspectives, which often tend to focus on
bureaucratisation, distinct geographic boundaries, and a
centralised administration led by a monarch with complete
sovereign power. In this context, the Maratha Kingdom,
which emerged in the seventeenth century in the Western
Deccan, became a significant focal point of study. It is often
regarded as the second-largest state which extended to the
North, East, and South in the 18th century. The Maratha
Empire was one of the most dominant powers across much
of India throughout the eighteenth century. The purpose of
this paper is to delve into the intricate details of the Maratha
state formation, exploring their political structure,
organizational hierarchy, and guiding principles
thoroughly and analytically. We will closely examine the
administrative changes that took place during the early
eighteenth century, shedding light on the significance of
these transformations and their impact on the Maratha
state. Through a comprehensive analysis, we aim to provide
a deeper understanding of the Maratha state's evolution
and the factors that shaped its development.
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Introduction

The formation of 'Maratha State' was a major
event in the history of India in general and of the
Deccan in particular.' This was a period where the
disintegration of the Mughal Empire and the rise of
Maratha power were simultaneously going on. This
period has been explored by the scholar from various
perspectives, which enriched our understanding. Like,
As Athar Ali pointed out historians who are studying
the eighteenth century could see it as the "Maratha
century'.? Another scholar Frank Perlin deplored the
Mughal and Maratha-centric treatments of the
economic history of this period and suggested other
ways to look at it.* These issues remained because
the eighteenth century in Indian History in many ways
a period of tremendous vibrancy, which witnessed
multiple avenues for both gaining and losing power
by the states and other powers. The notion of Maratha
history changed when Indian historians like V.K.
Rajawade, G.S. Sardesai, Sir Jadunath Sarkar and
G.H. Khare began to focus on the various aspects of
Maratha history in the early decades of the twentieth
century. These scholars have identified and used a
range of sources in Marathi, Persian and other
languages to have a holistic and better understanding
of'the subject matter. Their writings and treatment of
the multiple sources gave new avenues for the new
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researchers to explore the wide range of possibilities
in this area.

Historians like Stewart Gordon and Andre Wink
studied the same sources as the historians mentioned
from a different viewpoint. They were the earliest ones
who have studied the nature of state formation under
the Marathas. Gordon termed the Marathas as
'marauders', whereas Wink's focus centred around
the question of the Fitna, which he understood as
sedition and further related to the understanding of
the nature of sovereignty. Wink further saw the
Marathas as representing the 'zamindari stratum',
and believed that the eighteenth century witnessed the
'gentrification of the Muslim Empire' 4 and to that
extent, saw the Maratha state as in some way
continuing some of the Mughal structures. Historian
Sumit Guha argued that the emerging elite in
eighteenth-century Maharashtra invested heavily in
land, but then spent more time and energy on diverting
resources from land into securing windfalls from
redistribution.’ Such studies were, of course, in
addition to the early nationalist writings which
focussed on the Maratha power as the 'Maratha
Confederacy', but they did not delve into the matter
of state formation.

According to V.K.Rajwade, the emergence of the
Maratha power was attributed to the crucial political
situation in the Royal court of Nizamshahi of
Ahmednagar. Maloji Bhonsale, the grandfather of
Shivaji, took an active part in the civil and military
activities of the state to secure a balance of power in
his court, which was the main turning point that led to
the creation of the Maratha structure in the court.
Shivaji's father, Shahji, derived inspiration from his
father and took advantage of the political situation as
well as his growing importance in the Deccan as a
military leader, gradually preparing the whole ground
for the rise of Maratha powerunder Shivaji. However,
some historians argued that Shahji was indirectly
responsible for the rise of Maratha power.®
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Grant Duff has written a comprehensive history
of Marathas who suggested that the very indifference
of the Muslim rulers towards the Marathas caused
the rise of the Maratha power.” However, firstly in
1624, during the battle of Bhatvadi, Shahji distributed
the Nizam's territories among the two competing
parties excluding his jagir which he had taken from
both the Deccani rulers: Nizamshah and Adilshah as
areward for his services. Further Shahji assigned to
Shivaji from his jagir being the Mahals of Pune, Supe,
Indapur ® and Chakan which was practically an
independent area which became the basis of the
Maratha Swaraj of Shivaji.® After that, Shivaji
captured many areas which were under the control of
Adilshahi and in 1645 declared his connotation of
founding the Hindavi Swaraj."® It was Shivaji the
Great (1630-80), who united and inspired the
Marathas with an idea of an independent Kingdom
(Swarajya)."* Soon the nature of the Maratha state
underwent significant changes with the accession of
Shahu. After the death of Aurangzeb in 1707, his
coronation took place as the Chatrapati. During this
phase, the power of the Marathas spread over a large
area but the nature of the state changed gradually and
it became visible after his death which resulted in a
major political disadvantage for the Marathas.!?

Shivaji got himself coronated in a ceremony
according to Hindu Shastras on 6th June, 1674 to
declare to the world that he was an independent
sovereign power as Chhatrapati.™ As a Hindu
monarch, he became the judicial head of the Maratha
state, both for temporal and ecclesiastical matters.'
A.R. Kulkarni rightly stated that Shivaji's coronation
as the Chhatrapati of the Marathas was an event of
extraordinary socio-political significance. It is quite
convincing and shows that it was something more than
Shivaji's "Kshatriyization" and the way to solve the
problems of authority.’ The organization of the
Maratha state was thus very peculiar and without a
precedent.
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Shivaji established a strong well-knit monarchy
of a unitary type. The King was the leader of his
military forces as well as the head of the civil
departments of his government. Shivaji had a clear
conception of the need for an efficient government
and would not countenance the jagir system. He
insisted that his officers be paid directly from the
government treasury and not by the land assignment.
He did his utmost to undo the evils of feudalism by
depriving the old collectors of land revenue -
Deshmukhis and Deshpandes of some of their
obnoxious rights and prerogatives. He pulled down
the fortified places of the petty local tyrants and he
was determined not to create new fiefs or renew the
evils of military tyranny and feudal anarchy. During
this phase, the Maratha power spread over vast parts
of India, resulting in the establishment of a feudal state
with its feudatories enjoying near-complete
independence. Most of the prominent Maratha
dynasties emerged from these feudatories, cementing
their place in history."

Andre Wink's study of the Maratha state formation
during the 18th century is based on Marathi documents
both state and private papers which illustrate Watan
as an institution much akin to the Zamindari rights of
the Zamindars in the North and its role in elite formation
at various levels in Maharashtra. According to him,
Fitna is a concept very popular in the process of
Maratha state formation during the 18th century. He
studied the changing loyalty and conflict among the
Maratha Watandars and Sardars in the process of
Maratha state formation under Shivaji and his
successors and even later under the leadership of the
Peshwas. The Watandars as Patel, and Kulkarni at
the village level and Deshmukh and Deshkulkarni at
the district level acted as functionaries in the Maratha
revenue collection machinery as well as partners in
larger political formations led by the local Maratha
sardars who in turn supported the Chhatrapati, the
Maratha King." Wink interprets the growth and
transformation of the Maratha state into a confederacy
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in the later period under the Peshwas and the Maratha
sardars Gaikwad, Shinde, Holkar, Bhonsle and others
within Maharashtra and outside in the Fitna paradigm.

Much of the source materials are available on the
theme in the Bakhars or chronicles of Shivaji's period
and old papers of his times published by Rajwade
and the Bharat ltihas Samshodak Mandal of Poona
over the last half a century. These sources
supplemented by Peshwa's Diaries and the Selections
from the Peshwa Daftar edited by Sardesai help us
have a better understanding of the evolution of the
Maratha administration over a century and the
changing organization of the Maratha army. All these
sources and the learned books based on them in
addition to Ajnapatras and Elphinstone's report on
the territories conquered from the Peshwa (1819) give
us a good account of how the Maratha government
functioned in the 17th and 18th centuries.” The state
policy of Shivaji has been well epitomized in a treatise
called Ajnapatra or "Royal Edict" on the principles of
state policy and organization written by Ramchandra
Pant Amatya, a contemporary of Shivaji and a minister
of his Council of Eight Ministers (Ashtapradhans). It
is said that at the time of the coronation, the eight
members of the council got their Sanskrit names and
stood around the throne to pour holy water from gold
and silver jars on the King's head.

When it comes to the segment of Swarajya, it
means the term Swarajya was applied to the territories
of Maharashtra which formed the independent
Kingdom of Shivaji. The history of the Maratha's
Saranjam system can be traced back to the system of
land assignment for military purposes.?’ Shivaji, being
the son of a Jagirdar, was well aware of the fact that
both Jagir and Watan grants were the main causes of
feuds and litigation.?! Thus, the Jagirdari or
Saranjamdari way of thinking came to permeate the
entire Maratha State and it is not surprising to find the
Peshwa accepting the system and working through it.
The Peshwa, who was the de facto ruler of the Maratha
State, became the biggest Jagirdar or feudatory of
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the state.”> According to Satish Chandra, the
distribution of Jagirs to Maratha Sardars caused rifts
between the Mughal nobles and the emperor, as it
became difficult to satisfy the new applicants with
Jagirs.?

The rise of the Peshwa to real power after the
demise of Shahu encouraged the process of
transformation of the Maratha Kingdom into the
confederacy. Shahaji had given to Shivaji three
servants, namely the Peshwa, the Muzumdar and the
Chitnis. The Peshwa, after the coronation of Shivayji,
became one of the eight ministers called
Ashtapradhanas or one of the high officials called
Sarkarkuns, who were known as the traditional
servants of the Kingdom.?* Shivaji had fixed the
salaries of Ashtapradhanas, and the annual salary of
the Peshwa under Shivaji was 13 thousand hons, which
was also mentioned in a memo (Yadi) under Shahu's
rule.”

After Shivaji's death, the Maratha State faced a
succession dispute between his two sons, Sambhaji
and Rajaram. Both had delegated their power to other
individuals. Rajaram was moreover unduly liberal in
giving different land assignments to different persons
which made the centripetal forces strong in the
Maratha State.2® Shivaji died in 1680 and then the
Mughal emperor Aurangzeb deployed large forces
and moved personally southward to direct a campaign
to crush the Maratha State.

Despite Shambhaji's efforts to resist, he was
unable to fend off Aurangzeb's forces. Rajaram
succeeded Shambhaji in 1689 but lacked his father's
natural charisma and delegated his authority to his
Brahmin officers- the Pratinidhi and the Amatya.?”
Shahu became King in 1708, and with the help of his
capable Peshwa Balaji Vishwanath, he was able to
maintain his position. However, feudalism grew and
was actively promoted during Shahu's reign, leading
to the formation of the Maratha Confederacy and
reducing the Chhatrapati's sovereign position to a mere
figurehead, especially during the Peshwa period.
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Nonetheless, Bajirao, a fighting Peshwa, played a
crucial role in saving the Maratha state from disruption
and transforming it into a great power.?®

Conclusion:

During the seventeenth century, Shivaji
accomplished extraordinary feats in both the civil and
military spheres. Being a dynastic founder, he was
able to write his own rules in his version of power
politics and government, which we could call state
formation. Given the historiography surrounding
Shivaji as a larger-than-life figure, it is not surprising
that he even eclipsed his own Senapati Kartoji Gujar.

However, by the 18th century, the central
government of the Maratha state had become too
weak to effectively manage the sprawling empire. The
Marathas' distinctive culture and beliefs evolved, with
their ultimate downfall being attributed to the deviation
from Shivaji's established policies by his successors.
Although the socio-economic and political policies and
principles of the Maratha state and confederacy have
been extensively studied by historians and scholars,
the Marathas eventually surrendered to the British.
The Peshwa even mortgaged the Maratha state to
the British through the Treaty of Vasaiin 1803. As a
result, the Maratha State became an integral part of
the Bombay Presidency of the East India Company,
which was finally merged into the colonial Empire of
the British.
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Abstract :

The purpose of the study is to explore how technology
influences student's online learning. Methods: Purposive
and snowball sampling methods were used to select
participants for this survey. Responses were analyzed using
descriptive statistics. Result: The majority of the students
mentioned they would prefer offline classes over online
classes. Although, there were new opportunities for the
students as well as teachers to learn and explore in online
classes. Also, online classes were more flexible than offline
classes but there were negative aspects mentioned by
students that they were unable to interact properly in
discussions, failed to ask their queries,or found it difficult
to understand the concepts of the topic as there were
disruptions due to poor network connectivity, power cuts,
problems with apps, lack of access to technology have
limited access to online classes for many students, etc.
Conclusions: The findings of the study show that there are
many positive and negative aspects of technology use in
online learning. However looking through survey results,
students share most of the things which were created
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hindrances during online classes or became barriersto
participating in online discussion. Like poor network
issues, power cuts, problems with apps, etc.

Keyword : Technology, Online learning, Students

Introduction:

Volti (2009) defines technology as "a system
created by humans that uses knowledge and
organization to produce objects and techniques for
the attainment of specific goals". Examples are laser,
television, computer, etc. In short, technology is a
system that allows to productionof objects and
performs techniques to achieve goals.

In the educational setting,technology plays a vital
role in shaping the way we learn. It continues to
transform the way we access and deliver education
and improve the learning experience for students and
teachers. It has made it easier for people to access
educational materials, collaborate with others, and
complete assignments and projects.Having stable
access to the internet is critical to student's learning
experience during online learning. Berge (2005)
expressed concern about the divide in digitalreadiness,
and the pedagogical approach between different
countries could influence students' online learning
experience. Digitalreadiness is the availability and
adoption of information technologies and
infrastructures in a country.
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Supporting evidence is emerging in recent studies
conducted during the COVID-19 pandemic. In
Egypt's capital city, Basuony et al. (2021) found that
only around 13.9%o0f the students experienced issues
with their internet connection. Whereas more than
two?thirds of the students in rural Indonesia reported
issues of unstable internet, insufficient internet data,
and incompatible learning devices (Agung et al., 2020).

According to Muirhead and Juwah (2004),
interaction is an event that can take the shape of any
type of communication between two or subjects and
objects. Specifically, the literature acknowledges the
three typical forms of interactions (Moore, 1989):
(1) student-content, (ii) student-student, and (iii)
student-teacher.

Anderson (2003) posits, in the well?known
interaction equivalency theorem, learning experiences
will not deteriorate if only one of the three interactions
is ofhigh quality, and the other two can be reduced or
even eliminated. Quality interaction can be
accomplished across two dimensions: (i) structure-
pedagogical means that guide student interaction with
contents or other students and (i1) dialogue-
communication that happens between students and
teachers and among students. To be able to scale online
learning and prevent the growth of teaching costs, the
emphasis is typically on structure (i.e., pedagogy) that
can promote effective student?content and
student?student interaction. The role of technologyis
typically recognized as a way to amplify the effect of
pedagogy (Louetal., 2006)

Influences on students online learning:

In education settings, scholars are looking for
some advanced technological tools that are going to
enhance the studying and learning patterns of the
students as well as beneficial for the educational world.
With increasing advancements in academic settingsit
has negative effects on students learning.Using
computers/ phones/ laptops can affectmotor skills and
cognitive skills.

Professors and parents should encourage students
for their learning and to attend classes regularly. This
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will help them to accommodate new information, and
interact with classmates and teachers. Teachers can
help students overcome their fear of change, training
in basics,etc.

Those students whousually face internet problems
can be provided with a different alternativewhich
includes physical textbooks or audio-conferencing,
instead of video-conferencing and screen
sharing.However, a lack of visual and instructor
presence could reduce student's attention, recall
ofinformation, and satisfaction with online learning.

Methodology:

Data collection : This survey was conducted to
recognize how technology influences student's online
learning. There is a total of 100 responses were
collected using an online portal using Google Forms.
Participants were selected using purposive and
snowball sampling methods.

Tools and techniques : Participants were
selected through an online portal using Google Forms.
They were provided with a questionnaire and a total
of 34 questions were given. First, students were asked
to give their consent in which they were informed about
the duration and procedure of the survey. They were
also informed about the right to withdraw from the
survey at any point in time without citing any reasons.
The demographic information questions provided
context for the selected data enabling researchers to
describe their participants' backgrounds and better
analyze responses.

Data analysis : Data analysis is an important
component of research. It's a method of putting facts
and figures to solve the research problem. First,
Descriptive statistics was used to compile and analyse
the data to describe participants' demographics and
their responses to each survey item. Each item was
analyzed in terms of frequency and percentage by using
graphs. Participants' responses to all items were
analyzed to understand how technology influences
student's online learning.
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Results:

A hundred students from various colleges were
sampled for the study using an online survey technique.
The survey was done to get an understanding of the
psychological and physical impact of online classes
on college students about the online mode of teaching.
Findings from the analysis of data follow:

Demographic details of respondents:

The demographic of the populations on which the
study was conducted and variables included are shown
as gender, education, college/university, Total duration
dedicated to online classes, Average data consumption
for online classes, designated exclusive space for online
classes, etc. Out of 100%, of respondents, 77% were
female, and 23% were male category. From students'

educational background, 48% of respondents
belonged to the Science stream, 29% belonged to
the Arts/Humanities and 23% belonged to the
vocational courses. 58% of the respondents belonged
to a government college/University while 42% of
respondents belonged to a Private/government college.
72% of the respondents said that they dedicated 3-
Shrs /day to online classes while 28% of respondents
said that they dedicated 6-10hrs/day to online classes.
Out of the 100%, for 43% of respondents average
data consumption for online classes is more than 1GB,
for 36% less than 1GB while for 21% of respondents,
they require approx. 1GB data. 65% of respondents
said that they got designated space for online classes
while 35% of respondents said NO'.

Influence of Technology on students online learning:

The following tables show the various questions thatshow how technology influences students online learning;

Questions Responses

According to you, which Both with Offline Online

mode of class is preferable? alteration (59%) (12%)

(29%)

To what extent, online classes Extremely Not at Not so  Somew

influence your study and well all well hat well

learning? (09%) (06%) (36%) (49%)

Quality of discussion in online Average Bad Below Excelle Good

classes are? (40%) (02%) average nt (32%)
(19%) (07%)

Do you think, lack of access to YES NO

technology might have limited (97%) (03%)

access to online classes for

many students?

Do you feel that techmical YES NO

facilities should have been (95%) (05%)

provided to students with

lower- income families for

online education?

Do you feel habituated or Strongly Agree Neither Disagre Strongl

addicted to technological Agree agree nor e y

gadgets and mobile screen? 21%) (51%) disagree (11%)  disagre
(15%) e

(02%)
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Some important data of survey findings:

1. According to you, which mode of class is preferable?

70.00 %

59.00 %

60.00 %

50.00 %

0
40.00 % ™ Both with alteration

= Offline class

0
30.00 % ™ Online class

20.00 %

10.00 %

0.00%
Total

when participants were asked about which mode of class they would like to prefer. Out of 100%, 59% of the
participants said 'Offline classes', 29% said 'Both with the alteration', and 12 % said, online classes.

2. Quality of discussion in online classes are?

45.00%
40.00%
40.00%

35.00%

30.00%
" Average
25.00% " pad
20.00% 19.00% " Belowaverage
Excellent
15.00% = Good
10.00% -
>0 2.00%
|

0.00%

This graph shows that out of 100%, 40% of participants said that the quality of discussions are 'Average', 32%
said 'good' 19% said 'below average', 7% 'excellent', and 02% said Bad.
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3. To what extent, online classes influence your study and learning pattern?

60.00 %

AQ 00 9%

50.00 %

0
40.00 % 36.00%

™ Extremely well

30.00% " Not at all
™ Not so well

Somewhat well
20.00 %

9.00%

[
o - =

0.00%
Total

When participants were asked about whether online classes influence their study and learning patterns. Out of
the 100%, 49% of the participants said "somewhat well", 36% of the participants said "Not so well", 6% of the
participants said "Not at all" and 9% of the participants said, "Extremely well".

4. Do you think, a lack of access to technology might have limited access to online classes for
many students?

120.00%
100.00%

80.00%

" No

" Yes

60.00%

40.00%

20.00%
3.00%

0.00%
Total

In this graph, the majority of the participants said that due to a lack of access to technology, many students
have limited access to online classes.
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5. Do you feel that technical facilities should have been provided to students with lower-income

families for online education?

100.00%
90.00%
80.00%
70.006
60.00%6
50.006
40.00%
30.006
20.00%6
10.006 5.00%

0.00%
Total

"NO
" YES

In this graph, the majority of the participants said that technical facilities should be provided to students with

lowerincomes for online education.

6. Do you feel habituated or addicted to technological gadgets and mobile screens?

60.00%

51.00%
50.00%

40.00%

30.00%

21.00%
20.00%
15.00%
11.00%
10.00%

0.00%
Total

" Agree

" Disagree

" Neitheragreenor disagree
Stronglyagree

¥ Stronglydisagree

2.00%
|

This graph shows that out of 100%, 51% of the participants feels habituated or addicted to technological

gadgets and mobile screen and 21% of the participants
neither agree nor disagree.

Discussion:

The purpose of the study was to determine how
technology influences student's online learning. The
questions were asked through the given survey.
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strongly agree whereas few participants disagree or

Students were asked questions related to their
preference of classes: oftline mode,online mode, and
both with alterations. The majority of the participants
said they would prefer offline classes toonline classes
and few said 'both with alteration'. The possible reason
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could be,that in offline classes students would be able
to interact with their friends or classmates, can
participate in class discussions, etc.

Students were asked about what difficulties they
face due to technical issues in online classes that
influence their studying and learning patterns.the
findings show that out of 100%, 49% of students
responded that it influencedthem to a somewhat level
whereas 35% of students said that it didn't influence
them so well. Only 9% of students said that it influenced
students to be not satisfied with online classes as they
are unable to interact with their teachers and face
problems in explaining their doubts clearly because
some students turn less active. students said that their
teachers are unable to make concepts clear as they
are in a habit of offline classes. So, they find it difficult
to understand the topic of the class. Students from
science backgrounds whose studies are practical-
based lack concept clarity as responses came that
when teachers demonstrate video of bones or
skeletons, the quality of the video is hellish. The issues
can be handled if students stay in touch with professors
and inform them about what's happening. They will
hopefully understand and be flexible about the
situation, perhaps even recording class sessions as a
backup.

When a question was asked related to how
technology influences online learning and the quality
of discussion in online classes. Out of 100%, 40% of
participants said 'Average',32% said 'good' and 19%
said 'below average'. The possible reasons could bethe
adaptability of students,as well as teachers with
regular use of continuous looking at the screen for
long hours, which has affected their physical and
psychological comfort. Most of the students reported
technical issues poor network connectivity, power
cuts, broadband issues, poor audio and video quality,
and problems with the app. Getting disconnected
between the classes and finding it hard to log in again

Jigyasa, Vol. IX, 2023

is the main issue. However, the new opportunity of
conducting online classes has helped them to
participate in online classes from anywhere, at any
time which is only possible through technological
gadgets which create new online educational direction.
The majority of the students reported that lack of
access to technology might have limited access to
online classes to those whose families are facing
financial problems or whose parents lost their jobs.
Families with lower income face issues like expenses
by recharging the data frequently, due to which they
feel burdened, especially for students who come from
financially less stable homes. The next concern was
that online facilities and tools were not accessible for
students coming from economically disadvantaged
backgrounds which again adds to the burden of buying
smartphones which is financially burdening for some
during the COVID-19 outbreak.

Conclusions:

The findings of the study show that there are many
positive and negative aspects of technology use in
online learning. However looking through survey
results, students share most of the things which were
created hindrances during online classes or became
barriersto participating in online discussion. Like poor
network issues, power cuts, problems with apps, etc.

Several recommendations were made for future
practicewhich is required in online learning for students.
Students should be provided withthe necessary
technical support to students to overcome technical
issues.Educators also felt that students need more
training with the provided technology to help promote
more independence.
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Abstract :

Gender discrimination: The bias against females in India
is grounded in cultural, economic and religious roots. Sons
are expected to work in the fields; they provide greater
income and look after parents in old age. In this way, sons
are considered as a type of insurance. In addition, in a
patriarchal society, sons are responsible for "preservation”
of the family name. Also, as per Hindu belief, lighting the
funeral pyre by a son is considered necessary for salvation
of the spirit. This strong preference for sons which results
in a life-endangering deprivation of daughters is not
considered abhorrent culturally and socially.
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Introduction:

Patriarchy in Society : Patriarchy literally means
rule of the father in a male- dominated family. Itis a
social and ideological construct which considers men
as superior to women. A patriarchal society is one
where by men are the decision maker and holds
positions of power and prestige and have the power
to define reality and common situations.

For instance in our North America Societies,
decision making is largely governed by electoral politics
and corporate interests, where men are over
represented. Also because of most position of power
and prestige such as Doctor, Lawyer, business
executives and politician are held by men we would
define our society as Patriarchal. Many patriarchal
societies are also patrilineal, meaning that property
and title are inherited by the male linage.

Concept of Gender:

Gender is a socially constructed component of
human sexuality. The word Gender is now being used
sociologically or as conceptual category, and it has

71



been given a very specific meaning, Gender refers to
the socio- cultural definition of man and women and
assign them social roles. The word 'Gender' refers to
the socially and culturally constructed roles and
responsibilities of women and men in a given culture
or location. These roles are influenced by perception
and expectation arising from cultural sociological
political environmental, economical and religious
factors as well as custom, laws, class ethnicity and
individual or institutional bias. Gender attitudes and
behaviors are learned and can be changed.

Gender refers to the economic, social and cultural
attributes or opportunities associated with being male/
masculine or female/feminine in a particular point in
time. The concept of gender enables us to state that
sex is one thing and gender is quite another.

"Ann Oakley" who was among the first feminist
scholar to use the concept "Gender".

Concern about gender and educational attainment
focuses mainly on the extent to which females and
males perform differently in different subjects and their
tendency to study different subjects given the choice.
However, it is not true that males generally attain more
qualifications or higher grades than females at college,
in fact the reverse is the case. Gender is a common
term where as gender discrimination is meant only for
women, because females are the only victims of gender
discrimination. Gender discrimination is not
biologically determined but it is determined socially
and the discrimination can be changed by the proper
and perpetuate efforts. Denial of equality, rights and
opportunity and supressment in any form on the basis
of gender is gender discrimination.

Half of the world's population is females. They
are doing two- third of work of the total work in the
world but received only one-tenth of the world's total
income. Nearly two-third of the women is illiterates
and they have possessed only one percent of the total
world's assets.

In the world only one-fourth of the families are
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headed by female. India is a male dominant society
and gender discrimination is customized habitually.

Concept of Discrimination

Discrimination is the prejudicial treatment of an
individual based on their actual or perceived
membership in a certain group or category, "in a way
that is worse than the way people are usually treated."
It involves the group's initial reaction or interaction,
influencing the individual's actual behavior towards the
group or the group leader, restricting members of one
group from opportunities or privileges that are
available to another group, leading to the exclusion of
the individual or entities based on logical or irrational
decision making.

Discriminatory traditions, policies, ideas, practices,
and laws exist in many countries and institutions in
every part of the world, even in ones where
discrimination is generally looked down upon. In some
places, controversial attempts such as quotas or
affirmative action have been used to benefit those
believed to be current or past victims of discrimination-
but have sometimes been called reverse discrimination
themselves.

Discrimination by Type
o Age
® Disability
® Equal Pay/Compensation
® Genetic Information
® Harassment
® National Origin
® Pregnancy
® Race/Color
® Religion
® Retaliation
® Sex

® Sexual Harassment
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Concept of Gender Discrimination

Gender discrimination is any distinction, restriction
made on the basis of gender and transgender identity
which has effect or purpose of impairing or nullifying
the recognition, enjoyment, growth & development.
Gender discrimination is the unfavorable treatment of
individual on the basis of their Gender which denies
rights, opportunities & resource. It also Encompasses
fundamental freedom. Gender discrimination refers to
any situation where a person is denied an opportunity
or misjudged solely on the basis of their sex.. Gender
may also be referred to as Sexism. Characteristics of
gender discrimination are any Situation where a person
shows a prejudice towards another that would not
occur had they been the opposite sex. In a patriarchal
society this involves systematic and structural
discrimination against women. In the distribution of
income access to resource and participation in decision
making .

Types of Gender Discrimination

1. Infanticide

2. Denial of education

3. Denial ofhealth facilities

4. Early marriage, force marriage
5. Rape

6. Dowry

7. Divorce,desabulization

8. Eveteasing

9. No equal pay for work.

10. Discrimination in policy making
Causes of Gender Discrimination

The causes of gender discrimination are:-

® Educational backwardness

® C(Caste Religious beliefs

e Culture

®  On the name of family history Customs and
beliefs
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® Races
® Lowincome
® Unemployment
® Society
® Familysituation
e Attitudes
Solution For Gender Discrimination

Various movements, programmes are being
carried out by the Government, voluntary organizations
and by lot of social activities for women's development
and against the gender discrimination. To solve the
gender discrimination problem the factor are :

1. Education

Education develops the skills, imparts knowledge,
changes the attitude and improves the self confidence.
It provides employment opportunity and increases
income. Hence educating women is the prime factor
to combat gender discriminate and for the upliftment
of women. Not only the female, the society must be
educated to give equal right for female.

2. Employment

Employment gives the income and improves the
economic position of the women. Employed women
are given importance by the family members and gives
the economic independence for the women.

3. Economic Independence

In India, mostly, women in the young age depends
on her father, in the middle age- she depends on her
husband and in the older age-depends on her son.
Woman always depends on somebody for her
livelihoods hence, independency in economical aspects
are imperative for women's development. Economic
independence will free the women from the slavery
position and boost the self confidence. Economic
independence of women also helps in the national
economic development.
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4. Empowerment

Empowering women with the help of laws,
education and employment will make the society to
accept the women as an equal gender like male.
Female also has all the potential and empowering
women will help to use her full capability and mitigate
the economic dependency of women.

5. Self-confidence

Due to prolonged suppresment, Indian women,
an especially uneducated and unemployed woman
hasn't had the self-Confidence. Women need self
confidence to fight against all the atrocities against her
and to live self esteemed life hence boosting the moral
and self confidence of the women , is the key to
eliminate the inferior complex of her.

6. Decision Making

Even in the family as well as in the society the
decision making power of women is denied. Mostly
males make the importance decision in the family and
in the society. This makes women as voice less and
destroys her confidence and she feels less important
in the family as well as in the society. So, to end gender
discrimination women must empower with decision
making power.

A nation or society, without the participation of
women cannot achieve development. If we eliminate
gender discrimination, women will deliver all the
potentials, skills, knowledge to develop the family,
the nation and the whole world.

Women's Right to Education

Women's Right to Education is nearly six decades
since the UN General Assembly adopted the
Declaration of Human Right on 10" December 1948.
This declaration listed 30 articles. Out of which:

The Article 26 states that:

® Everyone has the right to education.
Education shall be free, at least in the
elementary and fundamental stage.
Elementary education shall be compulsory.
Technical and professional education shall be
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made generally available and higher education
shall be equally accessible to all on the basis
of merit.

Education shall be directed to the full
development of the human personality and
to the strengthening of respect for human
rights and fundamental freedom. It shall
promote understanding, tolerance and
friendship among all nations, racial, religious
groups and shall further the activities of the
United Nations for the maintenance of peace.

Parents have a prior right to choose the kind

of educations: that shall be given to their
children.

Article 14 of Indian Constitution says that
the state shall not deny to any person equality
before or equal protection of the law,

Article 15says that no women can be
discriminated against on the ground of sex.

Article 15 (3) emphasis that the state shall
make special provisions for women and
children and Article 16 provides equality of
opportunity in matters relating to employment
by the state.

In Article 39(a) emphasis that the citizens men
and women equally, have the right to an
adequate means of livelihood.

In Article 39(d) it says that the state should
secure equal pay for equal work for both men
and women and in Article 34 it provides that
the state shall make provision for securing
just and humor human for work and for
maternity relief.

The 73" and 74" Amendments of Indian
Constitution in 1993 are the milestone in the
history of India, which provides lot of powers
for the local bodies. It paves the way for
decentralization, empowers the poor people
as well as women.
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Factors Responsible for the Low Literacy Rates
Among Women:

® (Gender based inequality.

® Social discrimination and economic
exploitation. Occupation of girl child in
domestic chores.

® [ow enrolment of girls in school and college.
® Low retention rate and high dropout rate.

® Deprived of access to information and
alienated from Decision-making processes.

® Absence of female teachers and professors
in school and College.

® College established in a far away place etc.

Main Seven Causes of Discrimination of Women
in Family in Higher Education:

Seven areas of discriminations between males and
females.

1. Women experience differential treatments in
mortality, Natality, basic facilities, special
facility, professional, ownership and
household.

2. Many forms of discriminations are difficult to
eliminate because, women perceive such
discriminations as their fate and they had no
complaint against.

3. Girls areless valued than boys. They receive
less medical care and education, and
chauvinistic attitudes preclude vita
opportunities.

4. Femaleilliteracy and female foeticide rates
are alarming. Girls are married early, despite
the government's official Minimum age
requirements.

5. The lack of education perpetuates the
problem of child marriage and the problem
of child marriage perpetuates the lack of
education.
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6. Early marriage also contributes to poor
maternal and child health, as young girls are
unprepared for pregnancy.

7. Throughout their lives, women face reduced
opportunities and discrimination. Literacy
rates are much lower for women than men.

Women often face domestic violence and
harassment, with no legal recourse, as paternalism and
gender discrimination is deeply entrenched in society.
Many laws are explicitly biased against women,
especially those regarding property, citizenship and
marriage. Our socio-demographic composition is
carrying generations with different principles.

The clear demarcation in terms of culture,
education, understanding, psychology and goals have
given the society a complex panorama. Definitely, the
demarcations are observed in terms of gender
discrimination and the perception toward it.

Gender discrimination has been a major obstacle
in granting equal opportunity for women in higher
education. It has been identified as a crucial category
and deserves attention in the education-equality
paradigm. Today, women's education has become an
issue of debate within which it is now necessary to
shift the focus from women's intellectual development
to women's autonomy in decision-making, freedom
of expression and control over resources.

Empowerment is the manifestation of a
redistribution of power that challenges patriarchal
ideology, transforming the institutions that reinforce
or perpetuate gender discrimination.

The parameters of empowerment have been
identified as:

1. Developing ability for critical thinking;

2. Fostering decision-making and action through
collective processes;

3. Ensuringequal participation in developmental
processes;

4. Enhancing self-esteem and self confidence in
women.
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The time has arrived to realize the relevance, in a
rapidly developing country like India, of education
for leadership-building, especially for women -
something which can be achieved only through Higher
Education.

Literature Review

According to the (Dutta and Sen, 2020), that
those girls who completed secondary or higher
secondary schooling were less exposed to child
marriage. Meanwhile they also found that few districts
in the west Bengal, had great awareness about the
negative impact of early child marriage but there were
26.17% girls dropped out between the age group of
14-18 years. All the girls who dropped out were got
married of the same age group. Schultz, T.P (2002),
discuss the importance of education for girls and its
implication on self, child health care, job related skill
development and overall well beings.

Amina and Alhassan (2015) said that emphasized
on school s and teachers'role as a guide and counselor
for the girl students and parents to make them
understand the value of education.They also highlighted
that the, lacking proactive measures from the school,
poor households' condition, and early marriage and
pregnancy cumulatively forced those girls to quit
schools at Secondary level.Benefits of women
education is utmost important to build a healthy nation
and basic hygiene factor like separate toilet for girls
also causing resulting high dropout among adolescent
girls.

Objectives
1. Board objective of present study is to find
out gender discrimination faced by girl within
family at higher education level.
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2. Toidentify the role of higher education of
women.

3. Attitudes of guardian/parents while selecting
educational stream at higher level education.

4. Impact of gender discrimination in gaining
benefits of educational development
programme.

5. To find out the different types of hurdles
confronted by women in pursuing higher
education.

Methodology:
Universe: Area of Study Patnarural area

Sample size : The sample size was 50 which
consisted of 25 males and 25 female under the age
category 15to 59 years.

Sampling Method : Random Sampling
Limitations of the study:

® This study has been done on the basis of the
data collected from Patna rural area through
Schedule.

® The study cannot be generalized as the sample
collected was from a very small population.

Sources of Data Used in this Study
Primary & Secondary

Tools of Data Collection used in this Study
Interview Schedule

Observation
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TABLE-1
EDUCATIONAL QUALIFICATION OF RESPONDENT

QUALIFICATION RESPONDENT OO PERCENTAGE
RESPONDENT
MALE | FEMALE

MATRIC 3 7 10 20%

LA. 6 9 15 30%

B.A. 8 5 13 26%

M.A 8 4 12 24%
TOTAL 25 25 50 100%

This table indicates the education qualifications of the respondents

This table indicates that any type of discrimination faced by the respondent:-

20% of'the respondent acquired matric qualification .

30% of the respondent acquiredl. A.
26% of the respondent acquired B.A. qualification.

24% of the respondent acquired M. A. qualification.
TABLE -2
ANY TYPE OF DISCRIMINATION FACED BY YOU

NO. OF
OPINION RESPONDENT PERCENTAGE
RESPONDENT
M F
YES 09 14 16 32%
NO 16 11 34 68%
TOTAL 25 25 50 100%

® The majority of the respondent say no .
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TABLE-3

UNDERSTANDING GENDER
NO. OF
OPINION RESPONDENT PERCENTAGE
RESPONDENT
M F
B/W M/F 25 25 50 100%
M 0 0 0
F 0 0 0
25 25 50 100%
TOTAL

This table indicates that the respondent understand about Gender:-
® The majority of the respondent say yes between male and female i.e. 100% from which 25% male and

25% female.
TABLE -4

IS BEHAVIOURAL DISCRIMINATION IS FOUND IN FAMILY TOWARDS GIRL

NO. OF
OPINION RESPONDENT PERCENTAGE
RESPONDENT
M F
YES 17 18 35 70%
NO 8 7 15 30%
TOATAL 25 25 50 100%

This table indicates that any type of behavioral discrimination found in family towards girl the 50 respondents
present their views :-

® The majority of the respondent say yes between male and female i.e. 70% from which 17% male and
18% female.

® The minority of the respondent say no between male and female of which 8% male 7% female.
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TABLE-S5

DO YOU AWARE OFITS LAWS AND ACTS

NO. OF
OPINION RESPONDENT PERCENTAGE
RESPONDENT
M F
YES 6 16 22 44%
NO 19 9 28 56%
TOTAL 25 25 50 100%

This table indicates that any respondent knows about the Laws and acts:-

® The majority of the respondent say no between male and female i.e,56% from which 19% male and

9% female.

® The minority of the respondent say yes between male and female 44% of which 6% male 16% female.
TABLE-6

Is Patriarchy Responsible for the Harassment of Women

NO. OF
OPINION RESPONDENT PERCENTAGE
RESPONDENT
M F
YES 17 20 37 74%
NO 8 5 13 26%
TOTAL 25 25 50 100%

This table indicates that is patriarchy system in society is responsible for the harassment of women among

50 respondent:-

® The majority of the respondent say yes between male and female i.e. 71% from which 17% male and

20% female.

® The minority of the respondent say no between male and female 26% of which 8% male 5% female.

Conclusion

Gender discrimination is not just a women issue
but an issue that concern all men and not just individual
perpetrators.

The study observed that for many men concern
about women's freedom or paid employment are
closely tied to concept of family honor . women are
perceived as unable to protect themselves , a
perception which is used to justify male dominance.
Though many of these findings require further research
to provide a better understanding to the subject and
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the importance of this study lies in the new light that is
shed on gender discrimination.

In conclusion study indicated that the gender roles
are the social constructs that propagated by parents
during childhood. Both sexes from its consequences
with women assuming productive and income
generating roles , many male feel their supremacy. As
aresult discrimination is likely to be perceived as a
defense used by the men to protect their vanishing
roles.
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First the paper show that it is possible to
operationalized these concepts of gender
discrimination is different ways that there is indeed
good correlation between these types of gender
attitudes this implies that like and relationship are very
important.

Secondly, if one weighed the relative importance
between relational and structural process. An
interesting further consideration is thata cross gender
relationship between lathers and daughter, mother and
son has emerged as a significant in determining
traditional and nontraditional gender attitude.

The discrimination that girls or women face in the
society on the basis of their gender is what we call
gender discrimination. Sometimes this happens
unknowingly by family and society because during
socialization, many such qualities and characteristics
are taught to us knowingly or unknowingly. Which is
as per the expectations of the society and is completely
created by the society keeping women in mind, which
later on takes the form of discrimination.

Researcher tried to conceptualized gender
discrimination. In fact the concept of gender
discrimination can be operationalized in three
distinctive ways as forms of transmission from parents
to children which depends on personal attitude and
resources and also on family life.
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