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ABSTRACT

Production of hydrogen through water splitting represents a promising leeway for
generating clean and sustainable energy. The development of efficient catalysts is critical for
the advancement of this technology. Metal oxide nanostructures have emerged as highly
promising candidates owing to their unique physical and chemical properties, including
tunable band gaps, high surface-to-volume ratios, and excellent chemical stability. This review
reveals the recent progress in the synthesis and application of innumerable metal oxide
nanostructures for water splitting, focusing on their roles as photocatalysts and
electrocatalysts. Key challenges and future perspectives in the development of metal oxide-
based catalysts for scalable hydrogen production are also highlighted.

Keywords: Hydrogen water splitting, Mechanism, Metal oxide nanostructures

1. Introduction

The increasing demand for clean and renewable energy sources has directed significant
research efforts towards hydrogen fuel, considered an ideal energy carrier due to its zero carbon
emissions and high energy density when used [1]. Water splitting, which entails the
decomposition of water molecules into hydrogen and oxygen, offers a sustainable method to
generate hydrogen fuel, particularly when powered by solar energy [2]. However, the water
splitting reaction is kinetically sluggish and requires efficient catalysts to accelerate the
hydrogen evolution reaction (HER) and oxygen evolution reaction (OER) [3]. Metal oxides,
especially in nanostructured forms, have attracted extensive attention as catalysts for water
splitting since they are generally abundant, inexpensive, chemically stable, and exhibit tunable
electronic properties [4]. The nanoscale dimension of these materials provides enhanced
surface area and unique quantum effects that can considerably improve catalytic performance.
2. Metal Oxide Nanostructures: Types and Properties
Metal oxide nanostructures such as titanium dioxide (TiO:), zinc oxide (ZnO), hematite
(Fe20:3), tungsten trioxide (WOs), cobalt oxide (Co0s04), and nickel oxide (NiO) are widely
deliberated for their photocatalytic and electrocatalytic capabilities in water splitting [5,6].
These materials display significant differences from their bulk counterparts primarily owing to
their nanometric size, which offers a higher density of active catalytic sites and altered

electronic band structures that facilitate better light absorption and charge carrier dynamics [7].

1


mailto:virginjeba@holycrossngl.edu.in

ISSN 0976-5417 Cross Res.: June 2025 Vol.16 No.1

For example, TiO: nanoparticles are well-known for their stability and photocatalytic
properties under ultraviolet (UV) light. Though, their wide band gap (~3.2 eV) limits
absorption to the UV spectrum, which constitutes only a small portion of solar radiation [8].
Similarly, hematite (Fe:Os) has a narrower band gap (~2.1 eV), allowing it to utilize visible
light, but grieves from poor conductivity and fast charge recombination, which reduce overall
efficiency [9]. Metal oxides like CosO4 and NiO are considered effective OER catalysts due to
their favorable electronic structures and robust stability under oxidative conditions [10]. The
synthesis of these oxides in various morphologies such as nanorods, nanosheets, hollow
spheres, and core-shell structures has been shown to increase catalytic activity by optimizing
surface area, charge separation, and mass transport properties [11].

Table 1 :Comprehensive table summarizing key performance metrics for each major metal

oxide and its modified/doped/heterostructure forms

Metal Oxide / | Band Gap HER OER Solar-to- Stability

Modified (eV) Overpotential | Overpotential Hydrogen (hours)

Form (mV) (mV) Efficiency
(Y0)

TiO: (anatase) | 3.20 ~550 ~420 0.1-0.3 >100
N-doped TiO: | 2.45-2.65 ~480 ~400 0.5-1.2 ~80
Fe:0s 2.10 >600 ~350 0.2-0.8 50-100
(hematite)
WO; 2.6-2.8 ~500 ~420 0.5-1.0 80-120
NiO 3.6-4.0 Poor HER ~350 — >100
C0304 1.6-2.2 Poor HER ~300 — >150
TiO2/Graphene | 2.8-3.0 ~400 ~300 1.5-2.2 100-150
Composite
NiO—Co0304 2.5-2.7 ~350 ~280 — >200
Nanorods
Perovskite— 1.55+3.2 | ~300 ~250 10-12 ~50
TiO: Junction

3. Synthesis Techniques

The catalytic properties of metal oxide nanostructures are highly dependent on their
morphology, crystallinity, and defect structures, which in turn are governed by the synthesis
methods employed [12]. Hydrothermal and solvothermal techniques are among the widely used

techniques, enabling precise control over particle size and shape through temperature, solvent,
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and precursor manipulation [13]. Sol-gel processing is another versatile method that produces
highly uniform and pure nanostructures with tunable porosity [14]. Chemical vapor deposition
(CVD) and electrochemical deposition methods allow the fabrication of thin films and
nanostructured arrays with enhanced electrical conductivity, critical for electrocatalytic
applications [15]. Template-assisted synthesis offers the ability to create hierarchical and
hollow nanostructures with large surface areas, beneficial for efficient catalytic performance
[16]. Each synthesis approach can be tailored to optimize the physico-chemical characteristics
of the metal oxide nanostructures to increase their catalytic efficiency for HER and OER.

Table 2: Pros and Cons of Common Synthesis Methods for Metal Oxide Nanostructures

Synthesis Method Advantages Limitations Scalability & Cost

Hydrothermal Controlled Long reaction time Moderate scalability,
morphology, low low cost
temperature

Sol—gel High purity, tunable | Cracking during High scalability, low
porosity drying cost

CVD High-quality thin Expensive equipment | Low—moderate
films, precise control scalability, high cost

Electrochemical Direct growth on Limited to conductive | High scalability,

Deposition conductive substrates | bases moderate cost

Template-Assisted Complex hierarchical | Template removal Moderate scalability,
structures step moderate cost

4. Scalability and Economic Considerations
Despite significant progress in enhancing the catalytic activity and stability of metal-oxide-
based electrodes for water splitting, their large-scale deployment remains constrained by cost
and scalability challenges. The economic feasibility of synthesis methods must be assessed not
only by material cost but also by process scalability, energy consumption, and environmental
impact.
(i) Comparative Cost Analysis of Synthesis Techniques

High-performance nanostructured oxides are often prepared using laboratory-scale
techniques such as hydrothermal growth, atomic layer deposition (ALD), or pulsed laser
deposition (PLD). While these yield superior structural control, their high capital costs, batch
limitations, and significant energy inputs hinder large-scale translation. In contrast, solution-
based methods—such as solution combustion and

sol-gel processing, synthesis,
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electrospinning—offer lower equipment costs, ambient-pressure operation, and tunable
nanostructures, making them more favorable for industrial adoption.

(ii) Life-Cycle Cost Considerations

For real-world integration, a full life-cycle assessment (LCA) is critical, accounting for
raw material sourcing, synthesis energy demand, electrode fabrication, operational lifetime,
and recyclability. Nanostructures with high surface areas may enhance performance but often
require multiple processing steps, solvents, or templates that add to manufacturing cost and
environmental burden. Streamlining these steps can significantly reduce the overall cost per
unit of hydrogen produced.

(iii) Promising Low-Cost Strategies for Scale-Up

Several synthesis routes show potential for bridging the gap between laboratory
performance and industrial affordability:
e Solution Combustion Synthesis (SCS): Rapid, self-sustaining reaction capable of
producing high-purity nanostructured oxides with minimal external heating.
e Electrospinning: Scalable fiber production method enabling large-area electrodes with
controlled porosity and high active surface area.
e Spray Pyrolysis & Dip Coating: Continuous coating processes suitable for large
substrates and roll-to-roll manufacturing.
e Mechanochemical Synthesis: Solvent-free, low-energy milling approach that reduces
environmental and chemical costs.

Integrating these cost-effective fabrication routes with renewable energy-powered
manufacturing and recycling strategies could accelerate the commercialization of oxide-based
water-splitting technologies. Future research should emphasize techno-economic analysis
alongside electrochemical performance metrics to ensure that performance gains translate into
viable large-scale solutions.

5. Mechanism of Water Splitting

Water splitting involves two fundamental half-reactions: the hydrogen evolution
reaction (HER) and the oxygen evolution reaction (OER). The HER entails the reduction of
protons (H*) to hydrogen gas (Hz), while the OER involves the oxidation of water molecules
to oxygen gas (O2) [17]. The water splitting reaction is thermodynamically uphill and
kinetically challenging because of the multi-electron transfer steps involved, especially in
OER. Metal oxides often function more effectively as OER catalysts owing to their resistance
to oxidative degradation [18]. However, they exhibit poor HER activity. To overcome this,

many strategies involve combining metal oxides with other catalytic materials or doping them
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to improve their HER capabilities [19]. Efficient water splitting catalysts should facilitate rapid
charge transfer, suppress recombination of photogenerated electron-hole pairs, and provide
abundant active sites to lower the overpotential of the reactions.

This schematic illustrates the electrochemical steps in hydrogen and oxygen evolution under
acidic and alkaline conditions, showing the role of catalysts and identifying rate-limiting steps.
5.1 Reaction Mechanism for HER & OER

5.1.1. Hydrogen Evolution Reaction (HER)

The Hydrogen Evolution Reaction (HER) involves the reduction of protons (in acidic
media) or water molecules (in alkaline media) to produce hydrogen gas. The reaction
mechanism varies depending on the electrolyte pH.

HER in Acidic Media:

Overall reaction: 2H" + 2¢” — H»
Stepwise mechanism:

Volmer step (electrochemical adsorption): H* + e~ — H*

Heyrovsky step (electrochemical desorption): H* + H" + ¢~ — Ha

Tafel step (chemical recombination): H* + H* — H>
HER in Alkaline Media:

Overall reaction: 2H-O + 2e- — H2 + 20H~
Stepwise mechanism:

Volmer step: H.O + e — H* + OH~

Heyrovsky step: H* + H.O + e~ — Hz> + OH™

Tafel step: H* + H* — H>
5.1.2. Oxygen Evolution Reaction (OER)

The Oxygen Evolution Reaction (OER) is the anodic process of water splitting where
oxygen gas is produced. This reaction is kinetically more sluggish than HER due to the multi-
electron transfer steps.

OER in Acidic Media:

Overall reaction: 2H.O — O: + 4H" + 4e~
Stepwise mechanism:

M+ H.O - M-OH + H" + e

M-OH —- M-O + H* + e~

M-O + H.O —- M-OOH + H" + ¢~

M-OOH - M+ 0.+ H"+e
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OER in Alkaline Media:

Overall reaction: 4OH™ — O: + 2H20 + 4e”
Stepwise mechanism:

M+ OH — M-OH +e”

M-OH + OH — M-O + H:0 + e

M-O + OH™ — M-OOH + ¢~

M-OOH+OH — M + 02+ H20 + ¢~
6. Role of Metal Oxide Nanostructures in Water Splitting
Titanium dioxide remains one of the most widely analysed metal oxides for photocatalytic
water splitting as a result of its chemical inertness and suitable band edge positions [20].
Though, its wide band gap limits its absorption to UV light, which contains only about 5% of
the solar spectrum, restricting overall efficiency. Strategies such as doping with non-metal
elements (e.g., nitrogen, sulfur), metal ion incorporation, or combining with narrow band gap
semiconductors have been pursued to range its light absorption into the visible region [21].
Hematite, with a narrower band gap, shows promise for visible light-driven water splitting, but
suffers from small charge carrier diffusion lengths and slow surface kinetics, which are
addressed by nanostructuring and surface modification techniques [22]. Cobalt and nickel
oxides are excellent OER catalysts in electrocatalytic water splitting systems due to their good
conductivity and stability [23]. Tungsten oxide exhibits good visible light absorption and
photocatalytic activity but suffers from photocorrosion; hence, it is often combined with
protective layers or co-catalysts to improve stability [24]. Hybrid nanostructures, such as metal
oxide coupled with conductive carbon materials (graphene, carbon nanotubes), are increasingly
being developed to improve charge transfer and catalytic efficiency [25].
7. Challenges and Future Perspectives
In spite of significant progress, numerous challenges remain in the real-world application of
metal oxide nanostructures for hydrogen production by means of water splitting. The overall
solar-to-hydrogen conversion efficiency remains relatively low, primarily due to rapid
recombination of charge carriers, inefficient light absorption, and high overpotentials for HER
and OER [26]. Stability under prolonged operation, particularly for photocatalysts exposed to
aqueous environments, is another critical issue [27]. Scalability and cost-effective production
methods for high-performance nanostructures are yet to be realized for commercial
applications [28]. Future research directions should concentrate on developing new materials
with enhanced intrinsic catalytic properties, designing multifunctional nanostructures that

simultaneously calibrate light absorption, charge separation, and surface reaction kinetics, and
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enhancing the fundamental understanding of reaction mechanisms through advanced

characterization and theoretical modeling [29]. Integration of these metal oxide nanostructures

into complete photoelectrochemical systems and hybridizing with renewable energy sources

could accelerate the transition towards a hydrogen-based economy.

8. Conclusion

Metal oxide nanostructures represent a highly promising class of materials for hydrogen

production via water splitting due to their favorable properties such as chemical stability,

abundance, and tunable electronic structures. Advances in synthesis techniques have allowed

the fabrication of nanostructures with optimized morphology and electronic properties that

significantly improve catalytic performance. Nonetheless, challenges related to efficiency,

stability, and scalability persist and require innovative approaches in materials design and

system integration. Continued interdisciplinary research combining materials science,

chemistry, and engineering is crucial to realize the full potential of metal oxide nanostructures

in sustainable hydrogen energy production.
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ABSTRACT

The present investigation deals with the photocatalytic degradation of the dye, Congo
red using green synthesisedNiOnanoparticlesfromAverrhoa carambola (star fruit) fruit
extract. The fruit extract acted as areducing and stabilizing agent for the preparation of
nanoparticles. UV-Visible, FT-IR, XRD and SEM-EDX analytical techniques were used for the
characterization ofNiO nanoparticles. The spectroscopic and microscopic analytical
techniques confirmed the formation of NiOnanoparticles. Structural analysis revealed that
NiOnanoparticles (37 nm) possess a rod-like morphology with a face centered cubic geometry.
EDX confirmed the elemental composition of the respective metal oxide. The photocatalytic
degradation of Congo red dye was performed usingNiO nanoparticles, the degradation
efficiency and the rate constant were found to be 57.95 %and 1.19 x 107 min™. These findings
demonstrate the effective use of Averrhoa carambola extract for the synthesis of nanoparticles
for environmental remediation, particularly in wastewater treatment for dye removal.

Keywords: Averrhoa carambola extract; green synthesis; NiO nanoparticles; photocatalytic
degradation

1. Introduction

Synthetic dyes, extensively employed in the textile, leather, paper, and plastic
industries, are among the most persistent and hazardous pollutants present in the aquatic
environments [1]. Congo red, a commonly used anionic azo dye, is notably resistant to
biodegradation and has been identified as a potential carcinogen and mutagen, posing serious
risks to both ecosystems and human health [2]. Traditional treatment methods such as
coagulation, adsorption, and membrane filtration often prove inadequate or result in secondary
pollution, highlighting the crucial need for the development of sustainable and environmentally
friendly alternatives.

Photocatalysis employing semiconductor metal oxide nanoparticles (NPs) have
emerged as a promising green approach for dye degradation, offering advantages such as cost-
effectiveness, high efficiency, and low environmental impact [3,4]. Green synthetic approach

utilizes plant extracts as natural reducing and stabilizing agents, provides an eco-friendly and
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sustainable approach to NP fabrication [5]. Phytochemicals such as flavonoids, tannins, and
alkaloids present in plant extracts play a vitalpart in reducing metal ions and stabilizing the
resulting NPs [6]. Averrhoa carambola (star fruit), known for its abundance of antioxidants,
polyphenols, and organic acids, serve as a promising candidate for green synthetic approach of
metal oxide NPs.

In this context, the current research workemphasises on green synthetic approach of
NiONPs using the extract of Averrhoa carambola and evaluates their effectiveness in the
degradation of the dye Congo red. The synthesized NPsare characterized by a range of
spectroscopic and microscopic analytical techniques, and their photocatalytic performance is
assessed under UV irradiation. The findings highlightthe potential of this eco-friendly approach
for effective environmental remediation, particularly in dye-contaminated wastewater
treatment.

2. Experimental Section
2.1 Materials

Fresh, unripe Averrhoa carambola (star fruit) was purchased from the local market.
The Congo red dye and nickel nitrate were procured from Merck. Double distilled deionized
water was used for the synthesis of NPs and photodegradation studies.

2.2 Preparation of the Extract Averrhoa carambola

About 50 g of unripe Averrhoa carambola fruit was washed and cut into small pieces,
ground it using a pestle and mortar, and filtered through Whatman filter paper. The collected
filtrate was centrifuged for about 10 minutesat 8000 rpm. The supernatant extract was then
collected, and utilized for the preparation of NiO NPs.

2.3 Synthesis of NiO NPs

A standard solution of nickel nitrate was prepared by accurately weighing 1.16 g of
nickel nitrate crystals and dissolving it in distilled water. The solution was then diluted to 200
mL in a standard measuring flask. Subsequently, 160 mL of the nickel nitrate solution and 40
mL of the extractwere transferred to a conical flask. The mixture was incubated at room
temperature, allowing for the synthesis of nanoparticles, which was specified by a colour
change. The NiO NPs formed was preliminary confirmed from the colour change from green
to grey within 10 minutes. The resulting solution was centrifugated at 15,000 rpm for 5 minutes
and subsequently dispersed in sterile distilled water to get rid of any uncoordinated biological

materials. The pellet of NiO NPs was collected, dried and stored at -4 °C.
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2.4 Characterization Techniques

The NiO NPs were characterized using various spectroscopic and analytical techniques.
UV-Visible absorption (Shimadzu UV-1800 spectrophotometer) and FT-IR analysis
(Shimadzu IR Affinity-1 spectrometer) were performed. Additionally, the nanoparticles were
analyzed by SEM-EDX and XRD to determine their surface morphology, elemental
composition, and crystalline structure. SEM-EDX were recorded by Zeiss SmartEDX scanning
electron microscope with EDX. Diffraction data for the nanoparticles on glass slides were
recorded on an X-ray diffractometer (Ultima III, Rigaku, Tokyo, Japan) with Cu Ka radiation
(L = 1.5406 A) source calculated from the width of the XRD peaks using the Debye-Scherrer
formula.
2.5 Photocatalytic Degradation of Congo Red Dye using NiO NPs

A solution of Congo red was prepared by dissolving 2 mg in 500 mL of distilled water.
From this, 15 mL was transferred to a 200 mL standard measuring flask and diluted to 200 mL.
The degradation analysiswas conducted with and without NiO NPs. 50 mL of the Congo red
dye solution was transferred into the first beaker (without catalyst) and another 50 mL dye
solution inthe second beaker containing 0.01 g of NiO NPs. Thespectraof the sample solutions
were noted before placing the beakers in the UV chamber. The beakers were then exposed to
UV light, and readings were noted at 10 min intervals.The development of the photocatalytic
reaction was observed by taking UV spectrum at regular time intervals. An aliquot of 3.0 mL
is taken out from the reaction mixture at regular time intervals and UV spectrum is taken. The
reduction in absorbance of the dye with increasing time intervals shows the degradation and
the degradation efficiency (n) of the dye with and without catalyst was calculated by the
equation:

n=(Ao— A)/Ao % 100 %

where Ao and A was the absorption intensities at the beginning and after photocatalytic reaction
for certain time.
3. Results and Discussion

The current study reveals a cost-effective, eco-friendly approach for the mass
production of NiO NPs using Averrhoa carambola fruit extract. The formation of NiO NPs is
initially identified from the colour change and further confirmed by UV-Visible and FT-IR
spectroscopy.
3.1 UV-Visible Spectral Analysis of NiO NPs

The formation of NiO NPs from Averrhoa carambola extract is preliminarily confirmed

by UV-Visible spectroscopic analysis. The extract exhibits an absorption maximum at 276.45
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nm. The synthesised NiO NPs shows surface plasmon resonance peaks at 280.71 nm
respectively (Fig. 1)
1.0
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Fig. 1Absorption spectrum of NiO NPs

3.2 FT-IR Spectral Analysis of NiO NPs

The FT-IR spectrum of NiO NPs synthesized from nickel nitrate crystal exhibits several
absorption bands at 3388.26, 2886.58, 2821.59, 1613.73, 1441.30, 1366.78, 1309.59, 1071.31,
833.03, 750.72, 586.09 and 479.51 cm™' respectively (Fig. 2). The spectrum reveals the
presence of amine group at 3388.26 cm™!, alkyl groups at 2886.58 cm™' and amine group at
2821.59 cm™. The peak at 1613.73 cm™ is due to C=C stretching and the peak at 1441.30 cm’
I corresponds to ether group. Additionally, the spectrum shows peaks corresponding to amine
groups at 1366.78 cm™!, C-H bending of alkyl groups at 1309.59 ¢cm™!, C-O-C stretching of
ether groups at 1071.31 cm™!, and Ni-O stretching of NiO nanoparticles at 833.03 cm™'. Further
analysis of the spectrum reveals the presence of C-C stretching of alkyl groups at 750.72 cm™,
C-Br or C-CI stretching of halogenated compounds at 586.09 cm’, and metal-oxygen
stretching at 479.51 cm’!. These results confirm the formation of NiONPs using Averrhoa

carambola fruit extract.
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Fig. 2 FT-IR spectrum of NiO NPs

3.3 XRD Analysis of NiO NPs

The synthesised NPs shows fifteen peakvalues (20) at 18.878, 22.834, 30.359, 33.724,
35.665, 37.837, 41.105, 43.986, 46.570, 47.702, 49.007, 51.562, 58.598, 61.461 and 63.383
degree in the experimental diffractogram with a crystalline size of 37 nm (Fig. 3). The
diffractogram of synthesised NiO NPs is in accordance with the diffraction pattern of JCPDS
file No. 47-1049. The XRD study thus confirmed face centered cubic geometry for the
NiONPsand this is in agreement with NiO NPs reported byEl-Kemaryet al., [7].
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Fig. 3 XRD of NiO NPs
3.4 SEM-EDX Analysis of NiO NPs

0

The SEM image of NiO NPs reveals a rod-like shape with a smooth surface texture,
indicating a low surface area (Fig. 4). This morphology, characterized by minimal edges, is
expected to provide moderate photocatalytic efficiency due to moderate adsorption sites. The
surface of the adsorbent exhibits a smooth texture.The EDX spectrum of NiO NPs confirms

the occurrence of nickel (Ni) and oxygen (O) elements, with an atomic percentage of Ni at
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5.82% and weight percentage at 19.53%and oxygen at 64.30% and 58.78%, respectively (Fig.
5)
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Fig. 5 EDX spectrum of NiO NPs

3.5 Degradation Studies of Congo Red using NiO NPs

The degradation studiesof Congo red dye under UV irradiation are investigated with
and without NiO NPs (0.01 g) for about 100 minutes. (Fig. 6). Aliquots of 3 mL is taken from
the reaction mixture at regular 10 minutes time intervals, and the absorbance is measured, the
reduction in absorbance with increasing time at 498 nm indicates the dye degradation. A Plot
of 1 + log A versus time is linear, where A is the absorbance of the medium at a particular time

t. The rate constant (k) was calculated using the expression:

k=-2.303 x slope
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Fig. 6Degradation spectra of Congo red dye with NiO NPs

The degradation rate and degradation efficiency of Congo red dye without NiO NPs are
found to be 5.33 x 10~ min'! and 20.72 % respectively. The degradation rate and degradation
efficiency of Congo red dye withNiO NPs are found to be 1.19 x 10 min"! and 57.95 %
respectively. The NiO NPs degrades the dyefaster and exhibits enhanced photocatalytic
degradation.The findings propose that the synthesised NPs can be used as a photocatalysts for
Congo red dye degradation, offering a promising solution for wastewater treatment.
Conclusion

The present investigation reveals the synthesis, characterization and photocatalytic
efficacy of NiO NPs from Averrhoa carambola extract. The synthesized NiO NPs show peak
in the region 280.71 nm and act ascatalyst for Congo red dye degradation. This study highlights
the potential of Averrhoa carambola extract as a green and sustainable reducing agent for the
formation of metal oxide NPs. The synthesized nanoparticles have promising applications in
environmental remediation, particularly in the degradation of textile dyes.
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ABSTRACT

In the present study, silica nanoparticles were synthesized from pistachio shell ash and
cashew nutshell ash through a sol-gel process and evaluated for their adsorption behaviour
towards Ni(Il) ions in aqueous solutions. The synthesized nanoparticles were characterized
using UV-Visible spectroscopy, Fourier-transform infrared spectroscopy (FTIR), X-ray
diffraction (XRD),EDAX, scanning electron microscopy (SEM) and Brunauer—Emmett—Teller
(BET) surface area analysis to elucidate their structural and morphological properties. The
effects of various parameters such as solution pH, contact time, initial metal ion concentration,
and temperature on the adsorption capacity were investigated in batch experiments. The
adsorption data were well described by the Langmuir isotherm model, indicating monolayer
adsorption with maximum uptake capacities of 28.6 mg/g and 25.3 mg/g for pistachio shell
ash-derived and cashew nutshell ash-derived silica nanoparticles respectively. These findings
highlight the potential of agricultural waste-based silica nanoparticles as effective and eco-
friendly adsorbents for the removal of Ni(Il) ions from contaminated water systems.

Keywords: Silica nanoparticles,; Adsorption, Nickel; Pistachio shell ash;, Cashew nutshell
ash; Sol-gel process.

1. Introduction

The contamination of aquatic environments with heavy metals, particularly nickel
(N1**) poses a significant ecological and human health threat due to their persistence,
bioaccumulation, and non-biodegradable nature [1]. Nickel, a transition metal commonly used
in electroplating, battery manufacturing, and alloy production, is known to cause
dermatological disorders, respiratory complications, and carcinogenic effects upon prolonged
exposure [2]. Conventional methods for nickel removal, such as chemical precipitation, ion
exchange, and membrane filtration, are often economically unfeasible for large-scale
application, particularly in low-resource settings, and may generate secondary pollutants [3].
Therefore, the development of cost-effective, eco-friendly, and high-efficiency adsorbents
remain pressing area of research in environmental remediation [4]. Agro-waste-derived silica
nanoparticles have emerged as promising candidates for metal ion adsorption due to their

abundance, low cost, renewability, and high surface area [5]. Pistachio shell (Pistacia vera L.)
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and cashew nutshell (4Anacardium occidentale L.) are lignocellulosic biomass residues rich in
carbon and silica precursors, commonly discarded as waste in agro-industrial sectors [6]. These
materials can be thermochemically processed into ash and further refined via sol-gel methods
to yield amorphous or partially crystalline silica nanoparticles with unable physicochemical
properties [7].

In this study, we focus for the synthesis of nano silica from pistachio shell ash (PSA)
and cashew nutshell ash (CNSA) and evaluate the adsorption efficiency towards (Ni**)ions
under varying physicochemical parameters including contact time, pH, adsorbent dosage, and
initial ion concentration.

2. Materials and Methods

2.1 Preparation of Pistachio Shell and Cashew Nutshell Ash

Pistachio shells were sourced from the local market in Nagercoil, while cashew nut shells were
obtained from a cashew processing factory in Marthandam. The shells were thoroughly
washed and air-dried under ambient conditions. The dried shells were then subjected to thermal
treatment in a muffle furnace. Combustion was carried out at 750°C for 3 hours with a
controlled heating rate of 10°C per minute. After combustion, the resulting ash was allowed to
cool gradually inside the furnace to ensure thermal stability [8].

2.2 Extraction of silica from Cashew Nut Shell Ash (CNSA) and Pistachio Shell Ash (PSA)

10g of the sample was mixed with 500 mL of 3M NaOH and heated for 2 hours on a
hotplate with continuous stirring to dissolve the silica content, forming a silicate solution. The
resulting mixture was filtered using ashless filter paper, and the residue was washed with 100
mL of boiled distilled water. After cooling, the clear filtrate was titrated with 3M HCl to adjust
the pH to the range of 7.5-8.5 under constant stirring, following by aging for 24 hours to
facilitate gel formation. The formed gel was gently broken, then centrifuged at 4000 rpm for 4
minutes. The supernatant was discarded, and the resulting aqua gels were dried in an oven at
80°C for 24 hours to obtain silica xerogels [9].

2.3 Extraction of Nano Silica from CNSA and PSA

The silica xerogels obtained from both cashew nut shell ash (CNSA) and pistachio shell ash
(PSA) were subjected to further processing to extract nano silica (Figure 1). Initially, the
xerogels were refluxed with 3 M HCI at 70°C for 4 hours to remove residual metal ions. The
treated samples were repeatedly washed with deionized water until neutral pH was achived.
Subsequently, the acide-treated gels where dissolved in 3M NaOH under continuous magnetic
stirring for 10 hours, followed by pH adjustment to the range of 7.5-8.5 using concentrated

H>SO4 to induce reprecipitation of silica. The precipitated nano silica was repeatedly washed
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with warm deionized water until completely free of alkali impurities. The purified silica was
then dried in a vacuum oven at 80°C for 48 hours. The final nano silica products were collected

and stored for further analysis [10].

Figure 1. (A) Pistachio shell ash; (B) Cashew nutshell ash; (C) Nanosilica synthesized from
pistachio shell ash; (D) Nanosilica synthesized from cashew nutshell ash.

2.4 Adsorption Studies for the Removal of heavy metal from solution of Ni** ions

A stock solution of 1000 mg/L (Ni**) was prepared by dissolving a known quantity of
nickel(Il) sulfate hexahydrate NiSO4-6H2Oin deionized water. Adsorption experiments were
conducted using synthesized silica microparticles as the adsorbent. For initial adsorption trials,
0.5 g of the silica microparticles were homogenized with 10 mL of 0.1 M nickel(Il) sulfate
solution and stirred at room temperature (23 +1 °C) for 10 minutes. The solution pH was
adjusted and maintained at 6.0 using 1.0 M HCI and 1.0 M NaOH.To evaluate the effect of
adsorbent dosage on Ni*" ion removal, varying amounts of silica microparticles (0.5-2.5 g in
0.5 g increments) were added to five separate 10 mL aliquots of 50 mg/L nickel ion solutions.
Additionally, the influence of initial Ni** concentration was assessed by preparing duplicate
samples with concentrations of 10, 20, 30, 40, and 50 mg/L under the same adsorption
conditions.The contact time required to achieve adsorption equilibrium was examined by
allowing the adsorbent—adsorbate systems to interact for varying durations: 10, 20, 30, 40, and
50 minutes. It was observed that equilibrium was reached at approximately 40 minutes for both
nickel and lead ionTo assess the influence of pH on adsorption efficiency, experiments were
conducted across a pH range of 1-8 while maintaining other parameters constant (adsorbent
dose: 0.5 g, initial Ni*" concentration: 50 mg/L, volume: 10 mL, contact time: 40 min). The
optimum pH for Ni** removal was found to be 6.0.Subsequent isotherm studies were performed

to model the adsorption behavior using Langmuir and Freundlich equations. These experiments
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were conducted under optimized conditions: pH 6.0, contact time 40 min, initial metal ion
concentration 50 mg/L, and adsorbent dosage 2.5 g. Metal ion concentrations in the filtrates
post-adsorption were analyzed using an atomic absorption spectrophotometer (AAS). All
experiments were carried out in triplicate, and the results were reported as mean values +
standard deviation to ensure statistical reliability [11].

3. Result & Discussion

3.1 UV-Visible Spectroscopic Analysis of Bio-derived Silica Nanoparticles

UV-Vis analysis (Figure 2) revealed strong absorption peaks at 203.3 nm (PSA-derived SiNPs)
and 203.9 nm (CNSA-derived SiNPs), characteristic of Si—O—Si electronic transitions in silica
nanostructures. The minor shift in peak positions is attributed to variations in surface
composition, degree of siloxane network formation, and presence of Si—OH groups. Defects
such as silicon/oxygen vacancies and partially formed tetrahedral structures may also influence

the observed absorption behavior [12].

>
©
o

@
o
o

[
o

42039

~
o
L

20 4

o
"
Absorbance
. o
o o
N

Absorbance
N

=3
1

0.5 4

o
o
2

0.0 4

o
=)
2

T T T T T T T T T T T 1
w0 w0 0 S0 0 70 80 200 30 40 500 600 700 800
Wavelength (nm) Wavelength(nm)

Figure2. UV-Vis absorption spectra of nanosilica synthesized from (A) Pistachio shell ash
and (B) Cashew nutshell ash.

3.2 FTIR Spectroscopic Analysis of Silicananoparticles

FTIR spectroscopy (Figure 3) was employed to elucidate the functional groups involved in the
capping and stabilization of silica nanoparticles (SiNPs) synthesized from pistachio shell ash
(PSA) and cashew nutshell ash (CNSA). A broad O-H stretching band appeared at 3759.26
cm™' (PSA-SiNPs) and 3766.77cm'(CNSA-SiNPs), confirming surface hydroxyl (silanol)
groups. C—H stretching vibrations were observed at 2929.87 and 2862.36cm™ (PSA) and
2930.25 and 2854.06cm™! (CNSA), indicating aliphatic hydrocarbons. Both spectra showed an
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O-H stretching band near 2379 cm™, likely from residual alcohols. Peaks at 1637.56cm™
(PSA) and 1641.27cm™ (CNSA) correspond to O—H bending of adsorbed water and surface
Si—OH groups. In the fingerprint region, Si—O bending was noted at 557 cm™ (PSA) and 580.85
cm™' (CNSA). A broad absorption at ~1384cm™ indicated asymmetric CHs bending, while a
sharp band at 1117.28cm™ (CNSA) was attributed to ester C—O stretching. The observed
silanol (Si—OH) and siloxane (Si—O-Si) functionalities confirm successful hydrolysis and

condensation reactions during nanoparticle formation [13].
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Figure 3. FTIR spectraof nanosilica synthesized from (A) Pistachio shell ash and (B) Cashew
nutshell ash.

3.3 XRD Analysis of Silica Nanoparticles

X-ray diffraction (XRD) was utilized to assess the crystallinity and estimate the crystallite size
of silica nanoparticles (SiNPs) synthesized from pistachio shell ash (PSA) and cashew nutshell
ash (CNSA) (Figure 4). PSA-derived SiNPs exhibited sharp peaks at 20 =32.11°, 75.67°, and
84.25°, along with quartz-associated peaks at ~22° and 40°, indicating mixed crystalline and
amorphous phases. A broad band at 20 = 22° confirmed the presence of amorphous silica, with
an average crystallite size of 39.7 nm (Debye—Scherrer equation). CNSA-derived SiNPs
showed a broader, less intense profile with peaks at 20 = 22.07°, 24.05°, and 55.27°, and a
diffuse halo near 20.9°, characteristic of amorphous silica [ 14]. The average crystallite size was
10.6 nm, suggesting finer particles. Variations in crystallinity and size are attributed to

differences in biomass composition and thermal treatment parameters.
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Figure 4. XRD spectrum of(Above) (A) Pistachio shell ash and (B) Cashew nutshell ash

(Below)nano silica synthesized from (A) Pistachio shell ash and (B) Cashew nutshell ash.
3.4 SEM Analysis of Silica Nanoparticles
Scanning electron microscopy (SEM) was used to examine the morphology and particle size
of silica nanoparticles (SiNPs) synthesized from pistachio shell ash (PSA) and cashew nutshell
ash (CNSA) (Figure 5). PSA-derived SiNPs exhibited a rod-like morphology with irregular
particle sizes and sharp edges, indicating partial crystallinity. In contrast, CNSA-derived SiNPs
showed uniform spherical morphology with reduced agglomeration and enhanced dispersion,

suggesting better stabilization [15]. The average particle size was approximately 6.34 nm.
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Figure 5. SEM image of nano silica synthesized from (A) Pistachio shell ash and (B) Cashew
nutshell ash.

3.5 EDX Analysis of Silica Nanoparticles

Energy-dispersive X-ray (EDX) spectroscopy (Figure 6) confirmed the elemental composition

of silica nanoparticles synthesized from pistachio shell ash (PSA) and cashew nutshell ash

(CNSA). Both samples exhibited strong signals for Si and O, verifying the formation of high-

purity SiOznanoparticles. The negligible presence of other elements highlights the efficiency

and eco-friendliness of the green synthesis process [16].
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Figure 6. EDX spectra of nano silica synthesized from (A) Pistachio shell ash and (B)

Cashew nutshell ash.

24



ISSN 0976-5417 Cross Res.: June 2025 Vol.16 No.1

3.6 Effect of Adsorbent Dosage on Adsorption Efficiency of PSA CNSA and Silica
Nanoparticles

The influence of adsorbent dosage on the adsorption efficiency of PSA, CNSA, and
silica nanoparticles were evaluated and is illustrated in Figures 7 and 8. In all cases, the
percentage of metal ion removal increased with increasing adsorbent dosage, reaching
equilibrium within 1 hour. This enhancement in adsorption capacity at higher dosages is
primarily attributed to the increased number of available active sites on the surface of the
adsorbent. At the initial stage, a rapid adsorption rate was observed due to the abundance of
unoccupied surface sites. However, as adsorption proceeded, the rate gradually decreased,
likely due to saturation of the external active sites and the subsequent diffusion of ions into the
inner pores of the adsorbent. For PSA, the adsorption efficiency increased from 45.80% at 0.05
gt0 70.47% at 0.25 g. Similarly, CNSA demonstrated a significant increase in adsorption from
52.78% at 0.05 g to 88.72% at 0.25 g. In the case of silica nanoparticles, the adsorption
efficiency rose from 50.5% to 77.51% for one study and from 33.36% to 90.31% in another,
under the same dosage conditions. These results indicate that CNSA and silica nanoparticles
exhibit superior adsorption performance compared to PSA, with silica nanoparticles showing
the highest removal efficiency at maximum dosage. This trend highlights the critical role of
adsorbent dosage in optimizing adsorption processes and suggests that adsorbent surface
characteristics, including surface area, pore volume and functional group availability,
significantly influence adsorption kinetics and equilibrium. Therefore, determining the optimal
adsorbent dosage is essential for maximizing removal efficiency in practical applications such

as wastewater treatment and heavy metal remediation [17].
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3.7 Effect of Contact Time on the Adsorption Efficiency of PSA, CNSA and Silica
Nanoparticles

The influence of contact time on the adsorption efficiency of PSA, CNSA, and silica
nanoparticles for the removal of Ni** ions from aqueous solutions was systematically
investigated. The experiments were conducted at a controlled pH of 6, room temperature
(23 °C), and an initial ion concentration of 50 mg/L. Adsorption performance was evaluated
over a range of contact times: 10, 20, 30, 40, and 50 minutes. The corresponding adsorption
percentages are presented in Tables 4.3 and 4.4 and Figures 4.8 to 4.11. The statistical analysis
confirmed that contact time significantly influenced adsorption efficiency at P < 0.05. Across
all adsorbents, a rapid increase in Ni** ion removal was observed at the initial stages of contact,
which can be attributed to the abundance of unoccupied active sites on the surface of the
adsorbents. As the contact time progressed, the rate of adsorption gradually plateaued,
indicating that equilibrium was being approached due to the saturation of available active sites
and reduced driving force for mass transfer. For silica nanoparticles, two sets of data were
reported. In the first case, the adsorption efficiency increased from 21.86% at 10 minutes to
67.44% at 50 minutes. In a separate experiment, adsorption improved substantially from
44.42% to 97.98% over the same contact time, possibly due to variations in nanoparticle
surface area or synthesis conditions. PSA demonstrated a moderate adsorption performance,
with Ni** removal increasing from 55.86% at 10 minutes to 72.00% at 50 minutes. CNSA
exhibited a more progressive adsorption trend, with efficiency improving from 21.87% at 10
minutes to 75.75% at 50 minutes. These results suggest that silica nanoparticles, particularly

those with enhanced surface properties, show superior performance in Ni** ion adsorption
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compared to PSA and CNSA. The contact time-dependent increase in removal efficiency
reflects the kinetics of adsorption, highlighting the importance of allowing sufficient
interaction time between adsorbate and adsorbent for optimal metal ion sequestration.
Understanding this behavior is crucial for designing effective treatment protocols for heavy

metal removal in environmental applications [18].
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Conclusion

This study presents a sustainable approach for the green synthesis of silica nanoparticles
(SiNPs) from pistachio shell ash (PSA) and cashew nut shell ash (CNSA) via a surfactant-free
sol—gel process. Elemental analysis (EDX) confirmed the high purity of SiNPs, while UV—Vis
spectra exhibited sharp absorption bands at 203.3 nm (PSA) and 203.9 nm (CNSA),
corresponding to Si—O-Si electronic transitions, indicative of well-formed silica networks.
FTIR analysis revealed characteristic functional groups such as silanol (Si—-OH), siloxane (Si—

0O-Si), and minor organic residues, enhancing surface reactivity for metal ion binding. XRD
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patterns indicated partially crystalline phases in PSA-derived SiNPs (crystallite size ~39.7 nm)
and predominantly amorphous structures in CNSA-derived SiNPs (~10.6 nm). SEM images
showed morphological differences—rod-like particles in PSA and well-dispersed spherical
nanoparticles in CNSA—with the latter displaying a smaller average size (~6.34 nm) and
minimal agglomeration. Adsorption studies demonstrated that CNSA-derived SiNPs achieved
up to 97.98% Ni** removal under optimized conditions (pH 6.0, 2.5 g adsorbent, 40 min, 50
mg/L), attributed to their enhanced surface area, uniformity, and functional group accessibility.
These findings underscore the potential of CNSA-derived bio-silica as a high-performance,
cost-effective, and environmentally benign adsorbent for heavy metal remediation, offering a
scalable route for agro-waste valorization in wastewater treatment technologies.
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ABSTRACT

The integration of Internet of Things (IoT) technologies into agriculture has given rise
to precision accuracy based smart farming. loT enables real-time monitoring of crop, soil,
livestock, and environmental conditions, allowing for data-driven decision-making. This paper
explores the use of loT in architecture, key applications, benefits, challenges, and future
potential of loT in agriculture. It includes a research analysis of global adoption trends and
presents case studies from India, demonstrating successful implementations. This paper
provides a comprehensive understanding of how Internet of Things (loT) is shaping modern
agriculture and driving sustainability.

Keywords: loT, Smart Farming, Precision Agriculture, Sensors, Cloud Computing, Agri Tech,
Automation

Introduction

Agriculture is undergoing a rapid digital transformation to meet the food requirements of a
growing population while mitigating climate challenges and resource scarcity. IoT has emerged
as a critical enabler of this transition by connecting sensors, actuators, and machines to cloud
systems that assist in data-driven decision-making.

Related works

Over the past ten years, a large number of research papers have focused on the use of the
Internet of Things (IoT) in agriculture. An overview of pertinent literature about the
development, technologies, difficulties, and real-world applications of [oT in agricultural fields
is provided in this section.

In order to address food security and environmental sustainability, smart agriculture
incorporates IoT with other cutting-edge technologies like artificial intelligence and cloud
computing, as highlighted in [1]. According to their research, medium- and large-scale farms
are increasingly adopting data-driven decision-making procedures in place of manual ones.

Using Arduino, DHT11 (temperature/humidity), and soil moisture sensors, Precision Crop
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Management and Smart Irrigation [2] created a smart irrigation system that demonstrated a
40% reduction in water usage compared to conventional techniques.

In their evaluation of IoT architectures for precision farming, Core Technologies in loT-Based
Agriculture [3] identified three essential elements: sensor nodes, cloud servers, and user
interfaces. They maintained that scalable solutions in low-resource environments are mostly
made possible by open-source platforms and standardised protocols like MQTT and
LoRaWAN.

Microsoft's Farm Beats platform (2020) [4] showed how IoT devices with edge computing and
Al might make decisions offline in places with poor connectivity in a large-scale
implementation. Using predictive models, the platform successfully identified microclimates

and decreased the use of pesticides.

The FAO [5] reports that government-funded pilot projects are driving the fastest growth in

IoT-based agriculture in Asia, especially in China and India.

African countries, on the other hand, use technologies backed by NGOs and exhibit delayed
adoption. In order to facilitate AgriTech businesses and guarantee data stewardship, European
countries have implemented a legal framework. Obstacles and Difficulties in Adoption [6] lists
a number of obstacles to the broad use of IoT in agriculture, such as high deployment costs, a
dearth of internet infrastructure in rural areas, worries about data privacy, and farmers' low
technological proficiency. According to their research, cooperative models and community-led
IoT hubs. Overall, the body of research demonstrates that [oT in agriculture greatly enhances
production, prevents illness, conserves water, and improves agricultural productivity.
However, because of socioeconomic and infrastructure constraints, adoption is still uneven
worldwide. To improve technology, solve contextual issues, and fully utilise IoT's potential in
attaining global agricultural sustainability, more multidisciplinary study is necessary.

IoT Architecture in Agriculture

An loT-based farming system typically comprises of the following layers.

Perception Layer: Physical sensors collects raw datas like for soil moisture, temperature, pH,
crop health, etc. Actuators employed, such as irrigation pumps, greenhouse controls acts as
instructions to these layers.

Network Layer: This layer consists of communication protocols likethat of ZigBee, LoRa, Wi-
Fi, or 5G network for data transmission. This layer enables that data is securely transmitted to

edge devices or cloud servers.
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Processing Layer: This layer comprises of cloud computing devices or the edge devices for
real-time data storage and analysis. Also AI/ML models can be used for predictions of
irrigation needs and also forecast plant diseases.

Application Layer: Dashboards and apps for farmers to helps receive alert messages and
recommendations or suggestions which help them take actionable insights and control
automatically from remote places.

This is diagrammatically shown in figure 1.

Analytics
Sensors —» | Gate way — Cloud —
Server ( Farmer
Dashboard
/ Mobile
App)

Figure 1. Architectural Diagram

Applications of IoT in Agriculture

Precision Crop Monitoring System that enables monitoring of soil conditions and
environmental variables to optimize irrigation and nutrient delivery, Livestock Monitoring
such as Wearable IoT devices that help monitor animal vitals, movements, and behaviour
patterns, Smart Irrigation Systems that are based on real-time soil and weather data. These
systems helps to automate water supply. Greenhouse Automation is yet another application
where IoTdevices regulates lighting, ventilation, and temperature inside greenhouses, Drone
Imaging in IoT smart application, in which the drones capture NDVI and thermal images to
detect crop health and water stress conditions, Post-Harvest Monitoring application in which,
sensors track grain storage conditions and transport logistics that helps to reduce spoilage.
Benefits of IoT in Agriculture

Water Efficiency is the main benefit of employing IoT in smart farming, where, 30—-40% water
savings is achieved through smart irrigation. Higher Yields are achieved through these systems
with 20-30% increase in productivity with real-time interventions. The is a huge Operational
Cost Reduction in which up to 25% savings through automation and reduced labour can be
achieved. Sustainable Practices employed in smart farming enables precise use of fertilizers
and pesticides that in turn helps in improving environmental health. Remote Monitoring allows

for a 24/7 surveillance of large farms or remote areas without much difficulty.
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Challenges, Limitations and Solutions

High capital investment in hardware and connectivity is a major challenge that can be solved
by encouraging government subsidies schemes promotion. Poor internet infrastructure in rural
regions is a challenge. This can be overcome by low power wide area networks that work well
in rural areas where it operates with low power and long range communication. Also
government and private infrastructure projects like tha of 5G, community Wi-Fi or public —
private partnerships can help overcome this issue. Data privacy and ownership concerns. Lack
of technical literacy among farmers is yet another challenge that can be addressed by
conducting farmer training programs, local-language mobile apps and visual dashboards for
easy access. Integration issues between [oT systems and legacy equipment can be done by
developing standard IoT protocols that work with traditional farming equipments.

Research Analysis

A research analysis is made on reviewing few related works and reports from FAO, ICAR,
survey survey datas from farmers across India, Europe and Africa, shows how IoT adoption is
evolving in agriculture across regions and its measurable impact on farm productivity,
efficiency, and sustainability.

Key Findings

The key findings from the study carried out summaries as follows. Adoption Growth has shown
an increased level from 12% (2018) to 28% (2024) in medium to large farms globally. Top use
cases shows increased 45% usage of [oT for smart irrigation, An increased 30% for soil health
and crop monitoring has been achieved with a increase in 15% for livestock health and an
improvement of 10% for post-harvest tracking. Yield Improvements shows farms using loT
showing an average yield increase of 23% and resource savings up to 35%. An increased return
on Investment (ROI) in which most farmers recovered IoT costs within 2—3 seasons. Farmer
Readiness also has an increased rate that has 67% farmers were open to adopting IoT tools if
training and financing were available to them.

Regional Comparison

Government subsidies act as a catalyst for adoption in Europe, while high customization costs
act as a deterrent and R&D-backed tools act as a safety net. In India, agritech start-ups act as a
support system, connectivity in rural areas is a challenge, and state-led pilot programs are the
region's main driver of adoption. In Africa, adoption is fuelled by donor-supported programs,
obstacles are posed by infrastructure and power supplies, and support is provided by mobile-

based platforms.
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Opportunities Threats

Integration of Al and 5G, data insights, data theft, and vendor dependence present potential

and risks.

Literature-based case studies below is a study and summary of the successful loT-integrated

smart farming implementations in Kenya, the United States, and India.

India's e-Krishi

In Kerala, an IoT-based soil and water monitoring system was put into place, which resulted in

a 20% increase in tomato yield and a 30% water savings.

Smart Farming by John Deere (USA)

Optimized sowing patterns and fuel efficiency were the outcomes of the integration of cloud

services with autonomous tractors and smart sensors.

Kenyan SmartFarmNet

Farmers were able to plant and protect crops on time thanks to a mobile platform that linked

them to IoT weather stations.

Future Scope

AloT (AI+ IoT) systems allow for predictive analytics that can be used for disease and weather

forecasting in the future. Edge Computing and its fast deployment can help reduce latency in

remote farms. Block chain technology can ensure traceability and data integrity in the agri-

supply chain. 5G Connectivity can enable faster real-time operations and wider network

coverage in the future. Farmer Cooperative Societies and Tech Hubs help sharing of resources

to promote the low-cost deployments in future.

Conclusion

IoT technologies are transforming agriculture from intuition-driven to insight-driven. Though

barriers like that of cost and connectivity exists, the [oT systems have great potential to improve

productivity, reduce the input waste, and ensure sustainability practices. With supportive

government policies, affordable cost effective devices, and capacity-building among the

farmers, [oT will for sure become central to the future of farming in a global scenario.
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ABSTRACT

Identifying medicinal plants is vital for the progress of healthcare particularly in fields
such as pharmacology, ethnomedicine, and disease management. Traditional identification
methods are time-consuming and error-prone due to human variability and environmental
influences. This study explores a deep learning-based approach for rreliable and efficient
recognition of medicinal plants through image classification techniques. Employing
convolutional neural networks (CNNs) and transfer learning, the proposed model classifies
medicinal plants based on their leaf images, offering a scalable and robust alternative to
conventional taxonomy.

Keywords: Deep Learning, Medicinal Plants, Plant Identification, Image Classification, CNN,
Transfer Learning, ResNet50, Healthcare.

Introduction

Medicinal plants have long played an essential role in traditional medicine systems
across the globe, with the World Health Organization (WHO) reporting that up to 80% of
people in underdeveloped nations depend on herbal remedies. Despite their widespread use,
accurate identification remains a challenge due to morphological similarities, seasonal
variations, and a lack of expert knowledge among users. This paper proposes a machine
learning (ML) technique and deep learning (DL) technique solution to automate and enhance
the medicinal plant classification accurately.
Problem Statement

Manual plant identification methods, though time-tested, are inefficient and often
unreliable without expert intervention. Environmental conditions and morphological
variability further complicate the process. The increasing reliance on herbal plants used for
therapeutic purposes necessitates a dependable system of classification designed to support
sustainable harvesting and prevent misidentification. Hence, a DL-based image classification
framework is proposed that develops an efficient and accurate model capable of identifying

and classifying medicinal plant species using their leaf images.
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Related Works

Conventional techniques involving taxonomic keys and field observation are widely
used, but recent advancements techniques of ML and DL have shown promise in automating
botanical classification. Various studies highlight the success of CNNs in feature extraction
and classification tasks in agricultural and biological domains and are briefed below.

A convolutional neural network (CNN) model used for plant classification in leaf
images is proposed in [1]. The approach demonstrated the deep learning models outperform
the traditional machine learning techniques by learning complex patterns directly from raw
image data.

A deep learning framework [2] is used to identify plant species using deep features
extracted from leaf and flower images. Their model utilized pre-trained deep networks and
achieved high classification accuracy across multiple species.

A comparative analysis of applying machine learning algorithms for plant species
identification is done in [3]. They highlighted that support vector machines and random forests
could perform well on smaller datasets, but CNNs dominated in scalability and accuracy.

A mobile application integrating CNN-based identification of medicinal plants in real
time is proposed in [4]. The app allowed users to photograph leaves and receive instant
classification results.

A study [5] demonstrating Al-based techniques combining image preprocessing and
feature selection to enhance the recognition of medicinal plants shows high precision with
hybrid ML models.

Transfer Learning for Medicinal Plant Species Recognition [6] uses for transfer

learning with ResNet-50 to classify segmented Leaves of medicinal plants. The work shows

strong results even with a limited dataset, suggesting transfer learning is highly effective for
domain-specific plant identification.
Proposed Methodology

Dataset Used: The "Segmented Medicinal Leaf Images" dataset from Kaggle. Below

Figure 1 shows the sample input leaf images from the publicly available dataset.
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Figure 1: Sample Input Images

The proposed system architecture with different modules is shown in figure 2.
Data Preprocessing: Images are resized, denoised, and normalized. Data is split into

training, validation, and test sets.
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Figure 2: Architecture of Proposed System

Feature Extraction: Leveraging a pre-trained model (e.g., ResNet50), features of
texture, color, and shape are extracted.

Model Fine-Tuning: The ResNet50 model layers are frozen while the later layers are
retrained on the medicinal leaf dataset.

Model Evaluation: Performance may be assessed by accuracy, precision, recall, and F1-
score on the validation set.

Deployment: A web-based interface is developed to allow real-time classification based

on user-uploaded images.
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Results and Discussion

Four pre-trained deep learning models are used to evaluate the performance.

Accuracy — correct classifications TP+TN
y= total classifications =~ TP+ TN + FP+ FN
o correctly classified actual positives TP
Precision = - - — =
everything classified as positive TP+ FP
correctly classified actual positives TP
a]]. [ TP = =
Recall (or TPR) all actual positives TP+ FN
TP
F1 Score =

TP+ 1(FP+FN)

The table 1 below ResNet50 produces the highest accuracy with precision. Table 2
gives the graphical representation of the same.

Table 1: Performance Evaluation

Model Name | Accuracy (%) | Precision (%) | Recall F1 Score Training Observation
(%) (%) Time
VGG16 88.76 High High High High High Accuracy
but
Computationally
expensive
ResNet50 95.25 Very High Very Very High | High Good balance
High between
accuracy and
efficiency
MobileNetV2 | 90.03 Moderate High Moderate | Fast Best for Mobile
Applications
EfficientNet 95.08 Very High Very Very High | Slow Best Accuracy
High with fewer
Parameters
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Table 2: Graphical Representation

Chart Title
96.00%
94.00%
92.00%
90.00%
88.00%
86.00%
84.00%
VGG16 ResNet50 MobileNetV2: EfficientNet

The proposed model attains high classification accuracy across diverse medicinal plant
species, while the integration of transfer learning substantially reduces training time and
enhances generalization. Visual samples and confusion matrices indicate strong performance
in distinguishing visually similar species.

Conclusion

The deep learning-based framework for medicinal plant classification offers a robust,
efficient, and scalable alternative to traditional identification methods. By using CNNs and
transfer learning, the system can aid in sustainable harvesting, reduce misidentification, and
contribute to the discovery of new medicinal compounds. Future work will focus on expanding
the dataset, incorporating additional plant parts (e.g., flowers, stems), and enhancing model
interpretability.
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ABSTRACT

Entrepreneurship has become a revolutionary force in advancing the United Nations
Sustainable Development Goals (SDGs), offering innovative solutions to complex global
challenges. The 2023-2024 GEM Report highlights the growing alignment between
entrepreneurial initiatives and the SDGs, showcasing how businesses can simultaneously
pursue profitability and social impact. This article examines how entrepreneurship contributes
to each of the 17 SDGs, from poverty reduction and quality education to climate action and
gender equality. By generating jobs, stimulating innovation, and building community
resilience, entrepreneurs are essential to advancing social justice, environmental
sustainability, and inclusive economic growth. Through real-world examples and recent
studies, the article illustrates how entrepreneurial ventures across sectors are successfully
incorporating sustainable practices into their core strategies. This integration underscores the
importance of supportive policies and strong ecosystems that enable entrepreneurs to drive

sustainable development. Overall, the study reinforces entrepreneurship as a critical catalyst
for achieving the 2030 Agenda.

Keywords: Entrepreneurship, Environmental sustainability, GEM report, Sustainable
Development Goals.

Introduction

The contribution of entrepreneurship to the advancement of the Sustainable
Development Goals (SDGs) of the UN is highlighted in the GEM report for 2023-2024. The
report claims that entrepreneurship is becoming more widely acknowledged as an essential tool
for accomplishing these objectives, which include reducing poverty, promoting gender
equality, fostering economic expansion, and maintaining a sustainable environment. It also
indicates that many entrepreneurs are prioritizing sustainability in their ventures, which helps
to solve environmental problems while also contributing economic growth and job creation.
This intersection of entrepreneurship and the SDGs presents both challenges and opportunities,
highlighting the need for policies that support sustainable practices and entrepreneurial
ecosystems. Overall, the GEM 2023-2024 report not only showcases current trends in global
entrepreneurship but also reinforces the notion that fostering entrepreneurial activity is crucial

for achieving the SDGs by 2030.
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Figure 1
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Figure 1 captures the UNSDGs. Through the development of sustainable business
models, the creation of jobs, and the application of scalable solutions to social and
environmental problems, entrepreneurship becomes an accelerator for accomplishing the
SDGs. By integrating the SDGs into their core strategies, entrepreneurs not only contribute to
global progress but also unlock new market opportunities and build long-term resilience. The
contribution of entrepreneurship towards the UNSDGs are as follows,

Entrepreneurship and Sdgs
SDG-1: No Poverty

Entrepreneurship is an effective strategy for combating poverty (SDG 1). By creating
businesses, entrepreneurs generate employment opportunities, especially in low-income and
rural communities where formal job markets are limited. They offer direct employment and
stimulate the local economies. In many economies, these businesses are the primary source of
jobs. Additionally, social entrepreneurs often focus on addressing poverty-related challenges,
such as providing affordable healthcare, education, or housing [1]. Access to microfinance and
inclusive business models further empowers marginalized communities, enabling individuals
to become self-sufficient and contributing to broader community upliftment.

SDG-2: Zero Hunger
SDG -2 aims to end hunger and improve food security for everyone. Entrepreneurs can

help these mission by starting businesses that provide affordable, nutritious food and improve
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food production methods, like sustainable farming and food distribution. By focusing on
innovative solutions, such as urban farming or food waste reduction, businesses can address
hunger and reduce food scarcity. Supporting food-related entrepreneurship also creates job
opportunities and boosts local economies. Through these efforts, entrepreneurs can
significantly contribute to the goal of achieving a hunger-free world.
SDG-3: Good Health and Well-Being

SDG-3 is all about making sure that everyone can get good health care and live a healthy
life. Entrepreneurs can start businesses that provide affordable healthcare services and health
products to improve the people’s quality of life [1]. They can also create innovations like
medical devices or apps to increase access to healthcare, particularly in underserved areas.
Businesses that prioritize health, not only improve public well-being but also help to create a
healthier society by addressing health challenges and fostering better living conditions for all.
SDG-4: Quality Education

SDG -4 aims to guarantee universal access to high-quality education. Entrepreneurship
has a vital strategies and solutions to achieve this goal. Entrepreneurs can create businesses
which can provide education, training and skill-building opportunities for people to learn new
skills and make them qualified for dynamic organisational jobs [3]. By offering affordable and
innovative education solutions, like online courses or vocational training, entrepreneurs help
to bridge the gap in access to quality learning [5]. Supporting education-focused businesses
also creates jobs and fosters a more skilled workforce which can benefits the economy.
SDG-5: Gender Equality

SDG-5 seeks to empower women and girls and achieve gender equality. In order to
accomplish this, entrepreneurship is crucial because it helps women launch their own
companies and get over barriers [2]. Businesses led by women often focus on creating fair and
inclusive workplaces which offering opportunities for other women and underrepresented
groups. By ensuring that, women have equal access to funding, education and guidance,
entrepreneurship becomes a powerful way to break the cycle of inequality. Encouraging more
women to become entrepreneurs not only transforms individual lives but also contributes to
building a fairer and more equitable world for all.
SDG-6: Clean Water and Sanitation

SDG -6 focuses on ensuring access to clean water and sanitation for everyone, which
is closely tied to sustainable business practices. Entrepreneurs who prioritize eco-friendly
methods such as reducing waste and conserving water helps to protect this vital resource while

growing their businesses. By incorporating these practices, companies not only help create a
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healthier environment but also serve as role models for others. Supporting entrepreneurship
that values social and environmental responsibility can lead to innovative solutions for water
management and sanitation challenges. This approach is crucial in building a more sustainable
future for everyone.
SDG-7: Affordable and Clean Energy

The goal of SDG-7 is to guarantee that everyone has access to affordable, reliable, and
clean energy. Entrepreneurs are vita in developing and promoting renewable energy solutions,
such as solar panels, wind turbines and energy-efficient technologies [7]. They contribute to
lowering carbon emissions, decreasing dependency on fossil fuels, and lowering energy costs
for communities by establishing clean energy-focused businesses. Supporting clean energy
entrepreneurship boosts innovation and creates job opportunities in strengthening local
economies. When businesses invest in sustainable energy solutions, they contribute to a greener
planet and also meet the growing energy needs of people worldwide.
SDG-8: Decent Work and Economic Growth

Entrepreneurship significantly supports SDG 8 by promoting economic growth and
creating decent job opportunities. Entrepreneurs drive innovation and open new markets, which
boosts economic diversification and productivity. By establishing businesses, they generate
employment and reduce joblessness, particularly among underrepresented groups like youth
and women [6]. These ventures often introduce flexible work models and invest in skill
development, contributing to more inclusive and fair labor practices. Moreover,
entrepreneurship attracts investment and strengthens economic resilience by responding
quickly to changing market demands. By doing this, it contributes significantly to inclusive
and sustainable economic development.
SDG-9: Industry, Innovation and Infrastructure

Achieving SDG 9, which focuses on fostering inclusive and sustainable
industrialization and creating resilient infrastructure, is largely dependent on entrepreneurship.
Entrepreneurs often lead the way in in creating novel technologies, business plans, and
solutions to problems in infrastructure and industry. Startups and small businesses often
contribute towards modernization and innovation through digitalization, automation, and green
technologies. By investing in innovative products and services, entrepreneurs enhance
productivity and competitiveness across sectors. Through partnerships and private sector
initiatives, entrepreneurs play a critical role in expanding access to sustainable transport,
energy, and communication systems, making industrial growth more inclusive and

environmentally responsible.
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SDG-10: Reduced Inequalities

Promoting entrepreneurship provides opportunities for individuals from diverse
backgrounds to enhance their financial situation and overcome barriers to success. It strongly
connects with SDG-10 of reducing inequalities [2]. By encouraging entrepreneurship,
marginalized groups can overcome systemic barriers and access resources such as funding,
education, and networks to build their own businesses. It also empowers individuals to innovate
and address local challenges, tailoring solutions to meet the unique needs of their communities.
By encouraging everyone to take part in entrepreneurship, governments and organizations can
ensure that economic opportunities are spread more evenly and helping to close the gaps
between different communities and regions.
SDG-11: Sustainable Cities and Communities

SDG -11 is about making cities and communities inclusive, safe, resilient and
sustainable. By starting businesses that address urban challenges like waste management,
affordable housing and eco-friendly transport, entrepreneurs can improve the standard of living
in cities and surrounding areas. The GEM National Entrepreneurship Context Index (NECI)
highlights how well different regions support entrepreneurship and also exploring that how
strong ecosystems encourage economic, social and environmental growth. Supporting
entrepreneurs in urban and rural areas helps to strengthen connections between communities
making them more sustainable and adaptable for the future.
SDG-12: Responsible Consumption and Production

SDG -12 encourages businesses to use resources efficiently and reduce waste
effectively. Entrepreneurship supports responsible consumption and production by promoting
sustainable business practices and innovations. Many modern entrepreneurs are focused on
building environmentally conscious enterprises that minimize waste, reduce resource
consumption, and offer eco-friendly alternatives to traditional products. Through circular
economy models such as recycling, reusing, and upcycling, entrepreneurs help shift production
patterns toward sustainability [7]. These businesses are crucial in raising consumer awareness
and encouraging more sustainable purchasing decisions. Green entrepreneurship and
technological innovation are thus essential in achieving long-term ecological balance and
reducing the environmental footprint of production and consumption.
SDG-13: Climate Action

SDG -13 emphasizes the need for immediate action to mitigate the effects of climate
change. This mission heavily relies on entrepreneurship. To reduce carbon emissions,

entrepreneurs can develop cutting-edge solutions like eco-friendly products, sustainable
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farming methods, and renewable energy technologies [7]. Businesses that adopt climate-
conscious strategies not only help the planet but also satisfy the rising demand for eco-friendly
goods and services. By building businesses that address climate change, entrepreneurs help in
the creation of healthier world for everyone.
SDG-14: Life Below Water

SDG -14 focuses on protecting the oceans, seas, and marine life, which are essential for
the planet’s health and people’s livelihoods. Entrepreneurs can effectively contribute towards
this by providing creative solutions on reducing plastic waste, developing eco-friendly fishing
methods and finding ways to clean up polluted waters. Businesses that focus on sustainable
practices in industries like fishing, tourism, and shipping can protect marine ecosystems.
Supporting entrepreneurs who focus on protecting the oceans can encourage industries to work
in ways that are safe for marine life. Combining business ideas with ocean conservation efforts
can ensure a healthier sea and a sustainable marine future.
SDG-15: Life On Land

SDG -15 focuses on protecting ecosystems and biodiversity. By starting businesses that
promote conservation, such as sustainable agriculture, reforestation and wildlife protection,
entrepreneurs can help to safeguard the environment. These businesses can offer products and
services that prevent land degradation, restore habitat, and protect endangered species, all of
which improve the ecosystems' long-term health. Additionally, sustainable land management
practices and green innovations create job opportunities and encourage environmentally
responsible growth. By supporting entrepreneurship in these areas contributes to the
advancement of a sustainable future for the earth and its inhabitants.
SDG- 16: Peace, Justice and Strong Institutions

SDG -16 aims to promote inclusive societies, strengthen institutions and ensure access
to justice for all. Entrepreneurs contribute to peace and stability by creating businesses that
foster social inclusion, equality and access to resources helping to reduce social and economic
disparities [2]. By providing employment opportunities and fair wages, businesses can alleviate
reducing poverty and promoting social justice within communities. Strong institutions with
transparent legal frameworks and efficient governance, can foster an atmosphere where
companies can prosper and follow moral standards. Supporting entrepreneurs who focus on
responsible business practices, ethical governance and social impact helps to build stronger

institutions and contributes to a peaceful society.
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SDG-17: Partnerships for the Goals
SDG-17 highlights the value of partnerships and collaboration to drive sustainable
development worldwide. By incorporating SDGs into their business practices, entrepreneurs
contribute significantly to the achievement of this goal. By identifying and prioritizing SDGs,
businesses can foster innovative solutions to address the societal and environmental challenges.
Entrepreneurs who embrace SDG-related initiatives can effectively build credibility and trust
which enabling them to attract partnerships This strategy not only aids in their commercial
success but also boosts global efforts to build a better and sustainable future for everyone [4].
Conclusion
In conclusion, entrepreneurship serves as a powerful engine for sustainable

development, aligning business innovation with social and environmental goals. The analysis
of each SDG demonstrates that entrepreneurial activities can offer scalable, inclusive, and
impactful solutions that address some of the world’s most pressing issues from poverty and
hunger to climate change and institutional reform. Entrepreneurs contribute not only by
creating economic value but also by promoting equity, environmental stewardship, and
community resilience. Encouraging entrepreneurship, particularly among women, youth, and
marginalized communities, is essential for broadening the impact of sustainable development
efforts. For this potential to be fully realized, governments, institutions, and the private sector
must work collaboratively to build enabling ecosystems, invest in education and infrastructure,
and promote ethical and responsible business practices. As we progress toward 2030, fostering
entrepreneurial spirit across all regions and sectors will be instrumental in achieving the SDGs
and creating a more sustainable and inclusive world.
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ABSTRACT

The “social security schemes” play a significant role in enhancing the welfare and
empowerment of women, especially in rural and coastal regions like Kanyakumari district.
This paper explores the range of social security schemes specifically designed for women in
Kanyakumari district, Tamil Nadu. These schemes, introduced by both central and state
Governments, focused on providing financial aid, health care, educational support,
employment opportunities and legal protection to women from diverse socio-economic groups.
The study also highlights the challenges in implementation and suggests ways to improve the
effectiveness of these welfare measures. In Kanyakumari, women benefit from a wide range of
initiatives such as widow pensions, maternity assistance, marriage support, self- help group
financing, free transportation, and skill development initiatives. These efforts have contributed
to notable progress in women'’s living standards, independence, and social inclusion. Despite
these advancements, challenges remain in terms of awareness, accessibility and administrative
efficiency. This paper aims to highlight the significance, outcomes and existing gap in the
delivery of women-focused social security programs in Kanyakumari district, offering
recommendations for more inclusive and effective policy execution.

Keywords: Empowerment, Implementation, Inclusive, Maternity, Execution.

Introduction

Women in Kanyakumari district, known for their educational advancement and socio political
participation, still face challenges in economic independence, health care and safety. To
address these concerns, both the Central and State Governments have implemented various
social security schemes. These programs not only uplift women from poverty and vulnerability
but also enable them to lead self- sufficient and dignified lives [1].

Objectives of the Schemes

e Alleviate poverty among vulnerable women.

e Promote education and skill development.

e Support women-headed households.

e Provide health and social protection.

e Empower women through self-reliance.
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Mathodology of Study

The methodology adopted for the study on “social security schemes for women in
Kanyakumari district” is descriptive in nature, aimed at understanding the level of awareness,
accessibility, and impact of various government welfare programs among women. “The study
was conducted in selected urban and rural areas of the district using stratified random
sampling” to ensure representation from different socio-economic backgrounds. Both primary
and secondary data were collected. A mixed-method approach, combining both qualitative and
qualitative research method was adopted for a comprehensive understanding of the subject.
Major Social Security Schemes
In Kanyakumari district, multiple major social security initiatives have been implemented to
empower and support women, especially those from disadvantaged communities. Key
programs include the Tamil Nadu Marriage Assistance Schemes, which provides monetary aid
to encourage girls to pursue higher education, marriage of poor women, and the Cradle Baby
Scheme, aimed at preventing female infanticide. The Moovalur Ramamirtham Ammiyar
Higher Education Assurance Scheme offers financial assistance to encourage higher education
among girls. Additionally, women benefit from Self-Help Group programs, which promote
financial independence through microcredit and skill development. These initiatives
collectively aim to enhance the social, educational and economic well-being of women in the
district [2].
Educational Support
In Kanyakumari district, women benefit from a range of educational support and social security
schemes spearheaded by the Tamil Nadu Government. Under the Pudhumai penn (Moovalur
Ramamirtham Ammaiyar Higher Education Assurance) scheme, girls who studied from classes
6 -12 in Government schools receive 1000/ month until completion of their under graduate,
Diploma or ITI programs. Minority Community women can access Pre- and Post-MATRIC
Scholarship, with facilities across the district. The Sathiyavanimuthu Ammiyar Sewing-
Machine Scheme offers free tailoring machines to widows, deserted, differently-abled and
economically challenged women to aid self-employment. Additionally, there are 28 working
women hostels providing secure, affordable lodging and district level Service Homes offering
training, education support and necessities to destitute women and adolescent girls.
Collectively, these schemes empower women through financial aid, education, vocational

training and essential social security [3].
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Financial Assistance Schemes

In Kanyakumari district, various financial assistance schemes are implemented to support
women’s economic empowerment and upliftment. These include government programs like
“The Tamil Nadu State Rural Livelihood Mission (TNSRLM), which promotes women’s Self
Help Groups” by providing credit, subsidies and training for income-generating activities. The
Mahalir Thittam Scheme plays a vital role in enabling women to access microfinance and
entrepreneurship opportunities. Additionally welfare schemes such as widow pension,
marriage assistance for poor girls and maternity benefits offer crucial support to women from
marginalized communities [4]. These initiatives aim to enhance financial independence, reduce
poverty and promote inclusive development among women in the district.

Health and Maternity Schemes

In Kanyakumari district, women benefit from a strong mix of central and state health and
maternity programs aiming to ensure safe pregnancies, institutional deliveries and newborn
care. Under Janani Suraksha Yojana, pregnant women receive free delivery (included C-
Sections), medicines, diagnostics, diet, blood and transport services, alongside cash incentives
of 700/ in rural areas and 600/ in urban ones. At the state level, the “Dr Muthulakshmi Reddy
Maternity Benefit Scheme” provides up to 18,000 per pregnancy. In scheduled installments
and improved newborn care kits. Additionally, Siddha-Based Magaperusanjeevi kits promote
maternal and infant health, while tribal-focused initiatives ensure antenatal screening for
hemoglobinopathies. Moreover, district health centers including the Kanyakumari medical
college hospital are empaneled under the Chief Minister’s Health Insurance Scheme, ensuring
comprehensive obstetric and neonatal care at no cost. Together, these schemes significantly
improve maternal and infant health access and outcomes [5].

Skill Development and Employment

In Kanyakumari district, several schemes support women’s skill development, employment
and social security. Programs like “The Tamil Nadu State Rural Livelihood Mission™ help form
and support Self Help Groups, offering training, financial aid and bank linkages for small
businesses. Government ITIs and skill centers provide vocational training in areas like
tailoring, computer skills and handicrafts. The women’s employment and protection schemes
promotes job opportunities in various sectors with added support like childcare facilities, social
security schemes such as widow pensions, free sewing machines and housing support help
women in need lead stable and independent lives. These initiatives aim to make women self-

reliant [6].
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Protection and Legal Aid

In Kanyakumari district, women have access to robust protection and legal aid services
alongside essential social security schemes. The SAKHI One-Stop Crisis Centre provide
immediate support medical, legal, psychological counseling, shelter and police assistance for
survivors “of domestic violence, sexual assault, trafficking and other abuses.” Under “the
protection Women from Domestic Violence Act”, district level protection officers help file
FIRs, issue protection, residence and monetary orders and facilitate temporary custody and
compensation [8]. These integrated efforts equip women with protection, justice access and a
path to self-reliance.

Shelter and Vocational Support

In Kanyakumari district, women in vulnerable circumstances are supported through shelter,
vocational training and social security initiatives. The Government Service Homes offer safe
housing, meals, medical care, education and vocational skills such as computer training, spoken
English and trades such as appliance repair and plumbing these homes also provide financial
aid for ex-residents pursuing higher studies. NGOs and community centers, such as MSPC,
offer free vocational courses in tailoring, computing, spoken English and arts & crafts, helping
women gain self-employment opportunities [9]. Together these combined efforts offer women
in Kanyakumari crucial shelter, practical skills training and tools to achieve financial security
and independence.

Women Helpline Services

In Kanyakumari district, women helpline services like 181 and the police emergency number
112, which provide immediate support for those facing violence or distress. The district also
implements various social security schemes to empower and protect women, including the
“Pradhan Mantri Matru Vandana Yojana” (maternity benefit), Chief Minister’s Girl Child
Protection Scheme, Widow Pension Scheme and Self-Help Group support programs [10].
These initiatives aim to ensure safety, financial stability and improve living conditions for
women across the region.

Challenges

In Kanyakumari district, social security schemes for women face multiple challenges. Limited
awareness about available schemes, especially in rural and coastal areas, which prevents many
women from accessing benefits. Bureaucratic delays, lack of proper documentation and
inadequate outreach by government departments further hinder implementation [11].
Additionally, social stigma and traditional gender roles often discourage women from seeking

assistance or joining empowerment programs. Ensuring regular monitoring, improving
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awareness and strengthening grassroots networks are essential to overcome these challenges
and make the schemes more effective.
Suggestions
To enhance “social security schemes for women in Kanyakumari district”, several measures
can be taken. Increasing awareness through local campaigns and community outreach can help
more women access these schemes. Simplifying the application process and ensuring timely
delivery of benefits will encourage participation [6]. Strengthening partnerships with self-help
groups, NGOs, and local bodies can improve last mile delivery. Regular monitoring, feedback
from beneficiaries and Training programs for Government staff will also improve the
efficiency and reach of these schemes, resulting in greater empowerment and protection of
women in the district.
Conclusion
The “social security schemes for women in Kanyakumari district” have created a foundational
platform for empowerment and upliftment. However awareness and accessibility remain key
challenges. Strengthening local level implementation, ensuring proper monitoring and
encouraging women’s participation in scheme design can enhance the overall impact. These
welfare measures are not just economic interventions; they are steps toward gender justice and
inclusive development.
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ABSTRACT
This article explores the status of women in early Buddhist society, analyzing how
Buddhist thought intersected with patriarchal tradition. While the doctrinal emphasis on
individual spiritual potential fostered a new recognition of women's worth, persistent social
structures limited its implementation. By examining canonical texts, historical narratives, and
scholarly interpretations, this paper critically evaluates the role of Buddhism in advancing
women's status and identifies the contradictions that impeded full gender equality.

Keywords: Women, Buddhist society, social structures, family, salvation.

Introduction

In the 6th century BCE, Indian society was deeply entrenched in hierarchical norms
based on caste, gender, and ritual purity. The Vedic worldview placed women in a subordinate
position, largely restricting them to domestic roles and denying them access to formal
education or spiritual autonomy. The rise of Buddhism, under the guidance of Siddhartha
Gautama marked a significant philosophical departure from these structures. This article seeks
to examine how Buddhism addressed the status of women, both in principle and practice.
Methodology

This study employs a multidisciplinary and hermeneutic approach to examine the status
of women in early Buddhist society, balancing textual analysis with socio-historical
interpretation. The methodology is grounded in the following key components:
Textual Analysis: Primary Buddhist texts form the foundation of this inquiry Pali Canonical
Literature: Special emphasis is placed on the Vinaya Pitaka (monastic code), Sutta Pitaka
(discourses), and the Therigatha (verses of elder nuns). Sanskrit and Prakrit Sources: Where
relevant, texts such as the Mahavastu and Lalitavistara are consulted. Commentarial Literature:
Later Theravada and Mahayana commentaries help trace evolving gender interpretations.
Analytical methods: Close reading to identify representations of women. Discourse analysis
to detect ideological patterns, patriarchal structures, and subversive voices. Comparative

textual study to assess variances in gender norms across Buddhist schools and regions.
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Historical and Sociological Contextualization. This study incorporates historical-critical
analysis to understand how textual prescriptions aligned or conflicted with social realities: Use
of epigraphic and archaeological records to map female patronage and visibility. Engagement
with secondary historical works to interpret gender dynamics in early Indian society.
Consideration of socio-religious norms from contemporary Brahmanical and Jain contexts to
establish comparative baselines.
Historical Background: Women in Pre-Buddhist India

Prior to Buddhism, women's roles were primarily defined by patriarchal obligations: as
daughters, wives, and mothers. The Dharmashastras emphasized obedience, purity, and the
necessity of sons for family salvation. Education was rare, and widows faced severe
restrictions, including practices like sati in later centuries. Marriage was considered a sacred
duty, and a woman’s identity was largely subsumed under that of her husband or son (Altekar,
1962). While there were some exceptionssuch as the Vedic composer Ghosha and philosopher
Gargithese were rare, elite women who remained marginal to the mainstream narrative. It is
against this backdrop that Buddhism's message of individual salvation offered a new
perspective.[1]
The Buddha's Ethical Attitude towards Women

The Buddha’s interaction with King Pasenadi of Kosala offers one of the earliest
recorded statements advocating the value of female offspring. The king, upset that his queen
Mallika bore a daughter, is gently corrected by the Buddha. Such a view was revolutionary at
a time when daughters were often seen as burdens. It suggested that worth is not biologically
determined but morally and spiritually cultivated. However, the uniqueness of this quote in the
Tripitaka corpusand its absence elsewhere indicates that it may have been an authentic
statement of the Buddha, later downplayed by more conservative monastic editors (Horner,
1930).[2]
Marriage, Polygamy, and Gender Roles

Buddhism neither explicitly abolished polygamy nor promoted monogamy. In practice,
it coexisted with the institution of multiple marriages, often justifying them through the need
for male heirs. Women like Mallika, wife of Bandhula, faced potential abandonment due to
barrenness, echoing the patriarchal fixation on lineage. Interestingly, the Buddhist tradition
discouraged compulsory adoption to ful fill funeral rites, which was a departure from
Brahmanical customs. Instead, child adoption in Buddhismif it occurred was motivated more

by compassion or familial continuation than by ritual necessity (Rhys Davids, 1909). This
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marked a subtle but important shift in the valuation of women as individuals rather than merely
as vessels of progeny.[3]
Co-Wives and Jealousy: Emotional Realities

The Buddhist texts do not shy away from depicting the emotional turmoil experienced
by women in polygamous households. Co-wives often became rivals, and the absence of
conjugal harmony led to distress and alienation. Though Buddhism encouraged detachment
and inner peace, these teachings were aspirational and often difficult for laywomen embedded
in societal expectations. The Pali Canon acknowledges that barren women sometimes brought
second wives to ensure lineage continuity, yet this altruism often bred emotional suffering. The
portrayal of such realities humanizes the struggles of women and challenges the
romanticization of self-sacrificial virtue.[4]
Spiritual Liberation

The most transformative contribution of Buddhism was the creation of the Bhikkhuni
Sanghathe order of ordained nuns. Though established reluctantly and only after repeated
appeals by Mahapajapati Gotami (Buddha’s foster mother), the order enabled women to pursue
the path of Nibbana as equals to men. However, the Eight Garudhammas, or strict rules
imposed on nuns, institutionalized a hierarchical structure. A nun must always defer to a monk,
regardless of seniority. A nun must not scold a monk. A nun must confess offenses to monks
bi-monthly, and so on. These rules reflected the patriarchal anxieties of the time, aiming to
maintain monastic order rather than assert egalitarianism. Even so, the very possibility of
female ordination marked a groundbreaking shift in religious access for women.[5]
Intellectual Women in Early Buddhism

Texts such as the (Therigatha Verses of the Elder Nuns) are some of the oldest female-
authored literatures in the world. Women like Khema, Bhadda Kundalakesa, and Dhamma
Dinna were revered not only for their meditative insight but for their ability to teach monks.
Khema, originally a palace beauty, became a chief disciple of the Buddha and attained arahant
ship. [6] Dhamma Dinna, a householder-turned-nun, was lauded for her deep understanding of
Dhamma, and her conversations with Viakha are preserved in the Culavedalla Sutta. These
examples highlight that early Buddhist society, though structurally unequal, did provide
spiritual and intellectual space for women.[7]
Societal Contradictions and Buddhist Limitations

While Buddhism sought to transcend societal categories, its institutional frameworks
often accommodated the realities of its time. The continued justification for male heirs, the

guarded stance on female ordination, and the monastic hierarchy all point to an incomplete
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realization of gender equality. Moreover, later Mahayana literature occasionally portrays

women as spiritually inferior or requiring rebirth as men to attain Buddhahood, although

exceptions like Tara and Prajnaparamita show evolving views.[8]

Conclusion

Buddhism introduced a new moral and spiritual lexicon that challenged many gender-
based discriminations of its time. Women were no longer passive dependents but active seekers
of liberation. Nevertheless, Buddhism’s revolutionary potential was tempered by the
sociopolitical structures in which it operated. The voice of women while heard through the

Therigatha and in rare canonical praiseremained constrained within a framework still largely

defined by male authority. Understanding the nuanced contributions of Buddhism to women's

emancipation requires both appreciation of its ethical vision and a critique of its institutional
conservatism.
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ABSTRACT

Eco-tourism has emerged as a vital approach for achieving both biodiversity
conservation and sustainable local development. This study traces the trajectory of wildlife
tourism in India, with a particular focus on its conservation-oriented impact. Emphasizing
Tamil Nadu as a representative ecological landscape, the paper presents an in-depth case
study of the Maramalai region within the Kanyakumari Wildlife Sanctuary. It critically
assesses the ecological significance, socio-economic benefits, and policy frameworks shaping
eco-tourism in this context. The involvement of indigenous communities, especially the Kani
tribe, is explored, highlighting how their traditional ecological knowledge contributes to
conservation efforts. Furthermore, the study outlines key challenges related to governance,
infrastructural gaps, and policy enforcement. Supported by ten academic references, this paper
offers a comprehensive analysis of the complex dynamics between tourism, indigenous
stewardship, and environmental sustainability.

Keywords:  Eco-tourism, Wildlife Tourism, Biodiversity Conservation, Kani Tribe,
Maramalai Estate.

Introduction

India is one of the world’s 17 megadiverse countries, with over 100 national parks, 500
wildlife sanctuaries, and several biosphere reserves that protect its rich biodiversity. These
protected areas are vital for maintaining ecological balance, supporting endemic species, and
providing essential ecosystem services.[3]

Wildlife tourism in India has grown from a recreational activity into a key conservation
tool, generating revenue for park management, raising environmental awareness, and creating
alternative livelihoods for local communities. Tamil Nadu, located at the southern tip of India,
hosts important ecological zones such as the Western and Eastern Ghats, with protected areas
including the Kalakkad-Mundanthurai Tiger Reserve and Mudumalai Wildlife Sanctuary. The
Kanyakumari Wildlife Sanctuary, particularly the forested Maramalai region, remains less
studied despite its ecological and cultural significance. [1]

This paper examines the role of wildlife tourism in conservation, focusing on

Maramalai’s ecological and socio-economic context. It explores indigenous community
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participation specially that of the Kani tribeand analyzes challenges related to infrastructure,
policy implementation, and habitat conservation. By integrating national trends with this local
case study, the research highlights eco-tourism’s potential as a sustainable development
strategy in India’s sensitive forest landscapes. [5]
Wildlife Tourism in India: Trends and Growth

Wildlife tourism in India has evolved significantly since the launch of Project Tiger in
1973, which laid the groundwork for conservation and public interest in biodiversity. This
initiative marked the beginning of structured efforts to protect wildlife while encouraging
nature-based tourism. Over the years, wildlife tourism has shifted from basic safaris to a more
sustainable model aligned with ecological conservation and community development.
Protected areas such as national parks, sanctuaries, and biosphere reserves now serve as major
eco-tourism destinations. [1]
Key Trends
Eco-Tourism Circuits: States have developed linked routes connecting multiple reserves to
balance tourist traffic and enhance visitor experience.
Community Involvement: Local and tribal communities participate in tourism through
guiding, homestays, and handicrafts, supporting both livelihoods and conservation.
Public—Private Partnerships (PPP): Joint initiatives between governments, NGOs, and
private operators promote responsible tourism infrastructure.
Digital & Policy Support: Online platforms and the draft National Eco-Tourism Policy have
improved visibility and standardization in eco-tourism.[4]
The Role of Wildlife Tourism in Conservation

Wildlife tourism in India has emerged as a vital contributor to biodiversity conservation
and sustainable development. It bridges ecological preservation with socio-economic growth,
particularly in and around protected areas. [1]

A. Revenue and Park Management
Tourism generates critical funds through entry fees, safaris, and lodging, which support
activities like anti-poaching efforts, habitat restoration, and wildlife monitoring. Many parks
implement revenue-sharing models, channeling a portion of income to local communities and
encouraging conservation-friendly livelihoods.[5]
B. Community Involvement

Local and indigenous communities increasingly play key roles in tourism serving as guides,
hosts, and artisans. This participatory approach not only improves their economic well-being

but also strengthens grassroots conservation ethics. Integration of traditional ecological
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knowledge, especially in regions like the Western Ghats and Eastern Himalayas, enriches both
tourism and biodiversity outcomes. [2]

C. Education and Awareness
Wildlife tourism fosters ecological literacy. Interpretation centers, eco-guides, nature walks,
and school outreach programs raise awareness among tourists and local youth about
biodiversity, ecological interdependence, and conservation challenges.

D. Research Support
Tourism often complements scientific inquiry. Activities like citizen science, camera trap
monitoring, and volunteer tourism contribute valuable data for biodiversity research and park
management.

E. Ethical Challenges
Despite its benefits, poorly managed tourism can lead to habitat degradation, wildlife stress,
and cultural exploitation. Strict guidelines, visitor limits, and eco-certification standards are
essential to ensure that tourism remains a tool for conservation not a threat.[6]
Tamil Nadu — A Conservation Landscape

Tamil Nadu, situated at the confluence of the Eastern and Western Ghats, is a key

ecological zone within India’s biodiversity map. Its varied landscapes ranging from tropical
rainforests and grasslands to mangroves and dry deciduous forests support high levels of
endemism and ecological richness. [2]
Areas and Biodiversity
The state hosts a robust network of protected areas, including:
KMTR (Kalakkad-Mundanthurai Tiger Reserve): Part of the Agasthyamalai Biosphere
Reserve, known for its pristine tropical forests and endemic wildlife.
Indira Gandhi Wildlife Sanctuary: Located in the Anaimalai Hills, rich in large mammals
and birdlife.
Mudumalai National Park: A critical corridor for elephant and tiger movement within the
Nilgiri Biosphere.
Amirthi Forest Reserve: A smaller but vital Eastern Ghats habitat with ecological and local
significance.
Kanyakumari Wildlife Sanctuary: Notable for the Maramalai region, combining biodiversity
richness with tribal cultural landscapes.
Ecological Significance
Tamil Nadu’s forests provide essential ecosystem services:

e Water Source Protection for rivers like Tamiraparani and Vaigai.
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e (Carbon sequestration and climate regulation.
e Habitat for over 3,000 plant species and hundreds of vertebrates.
e Support for pollination and soil stability, crucial for adjacent agricultural systems.[6]
Indigenous and Cultural Dimensions

Tribal groups such as the Kani, Irula, Toda, and Kurumba maintain traditional
knowledge systems rooted in sustainable living. Their involvement in conservation enhances
ecological stewardship and reinforces cultural continuity.[7]
Geographic and Ecological Significance
Maramalai Estate lies within the Kanyakumari Wildlife Sanctuary, itself part of the
Agasthyamalai Biosphere Reservea biodiversity hotspot recognized internationally. The estate
and surrounding forests are habitats for flagship species such as elephants (Elephas maximus),
Bengal tigers (Panthera tigristigris), leopards (Panthera pardus), and the endemic lion-tailed
macaque (Macaca silenus). Additionally, the area sustains numerous rare medicinal plants,
integral to ecological balance and traditional healthcare.[3]
Indigenous Knowledge and the Kani Tribe

The Kani tribe inhabiting Maramalai are custodians of valuable traditional ecological
knowledge. Their sustainable harvesting and use of Arogyapacha (Trichopuszeylanicus), a
medicinal plant, have garnered scientific and commercial interest globally, exemplifying the
potential for integrating indigenous wisdom into conservation and eco-tourism. [7]
Challenges in the Maramalai Region
Deforestation and Encroachments

Illegal encroachments, plantation expansions, and habitat fragmentation threaten the
ecological integrity of the sanctuary, undermining conservation objectives.[8]
Tourism Pressure and Infrastructure Deficits

Despite its ecological value, tourism development in Maramalai remains nascent. The
lack of eco-friendly infrastructure such as designated trails, interpretation centers, and effective
waste management systems limits visitor experience and ecological sustainability.[6]
Policy Implementation Barriers

Policies like the Tamil Nadu Biodiversity Conservation and Greening Project
(TNBCGP) aim to harmonize development with biodiversity protection. However, challenges
such as administrative conflicts and inadequate local awareness hinder effective

implementation. [9]
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Challenges in the Maramalai Region
Policy Implementation Barriers

Policies like the Tamil Nadu Biodiversity Conservation and Greening Project
(TNBCGP) aim to harmonize development with biodiversity protection. However, challenges
such as administrative conflicts and inadequate local awareness hinder -effective
implementation. [9]
Eco-Tourism Opportunities in Maramalai
Developing eco-tourism in Maramalai could:
¢ Provide sustainable livelihoods to the Kani tribe. [§]
% Promote conservation via guided biodiversity walks and forest trails.
% Engage tourists in participatory conservation activities including wildlife monitoring, seed

collection, and habitat restoration.

Proposed initiatives include
¢ Establishment of tribal-run eco-lodges.
% Ethnomedicine awareness and knowledge-sharing programs.
% Nature interpretation centers to educate visitors on local ecology and culture.[10]
Recommendations for Sustainable Conservation

To ensure sustainable eco-tourism and effective conservation, it is essential to actively
involve indigenous communities in both planning processes and benefit-sharing mechanisms.
Local youth should be trained as eco-guides, naturalists, and conservation stewards to enhance
their skills and create employment opportunities linked to environmental protection.
Furthermore, eco-tourism initiatives must be aligned with existing biodiversity action plans
and tribal welfare schemes to ensure policy coherence and inclusivity. Regular biodiversity
assessments and visitor impact evaluations should be conducted to monitor ecological changes
and manage tourist activities effectively. Additionally, widespread awareness campaigns
promoting responsible and ethical tourism practices are necessary to reduce the ecological
footprint and foster respect for natural and cultural heritage. [5]
Conclusion

Wildlife tourism, when sustainably planned and inclusive, plays a vital role in
conserving biodiversity and uplifting rural economies. The Maramalai region, with its rich
flora, fauna, and indigenous knowledge systems, presents a unique opportunity to develop eco-
tourism that is both educational and conservation-oriented. Involving the Kani tribe in tourism
and conservation efforts can foster cultural preservation alongside environmental protection.

However, realizing this potential requires improved infrastructure, effective policy
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implementation, and continuous monitoring to ensure ecological integrity. With the right

balance of community participation, ecological sensitivity, and governance, Maramalai can

emerge as a model for integrated conservation and sustainable tourism in Tamil Nadu.
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ABSTRACT

This study explores the pivotal role played by Indian Ocean trade networks in the
development of trade and commerce in medieval India, from roughly the 8th to the 18th century
CE. India's geographical position enabled it to act as a central node in the transoceanic
exchange of goods, culture, and ideas. Key port cities, merchant communities, and state
patronage facilitated commercial prosperity across different dynasties. The paper also
explores the socio-cultural exchanges and the eventual transformation of trade due to
European intervention in the Indian Ocean world.

Keywords: Port cities, Indian Ocean trade, Cambay (Khambhat), Maritime infrastructure,
Warehouses and docks, Foreign merchants, Cosmopolitan culture

Introduction

Medieval India was a dynamic commercial center situated at the heart of Indian Ocean
trade routes that connected East Africa, Arabia, Persia, Southeast Asia, and China. These
maritime networks facilitated not just the exchange of goods, but also the movement of people,
technologies, religious beliefs, and artistic practices. The Indian subcontinent emerged as both
a consumer and producer within this trading system. Coastal cities prospered, regional powers
patronized maritime commerce, and vibrant merchant communities mediated intercultural
encounters.

Port Cities and Maritime Infrastructure

India’s extensive coastline nurtured the growth of numerous port cities that evolved
into strategic nodes in the Indian Ocean trading system.

On the west coast, Calicut (Kozhikode) emerged as a major hub for the spice trade,
drawing Arab, Persian, and Chinese merchants to its shores. The city's prominence stemmed
from its accessibility, rich hinterland, and the hospitable policies of the Zamorin rulers. Further
north, Surat flourished under the Mughal Empire in the 16th century, developing into a
prosperous port that facilitated commerce with the Persian Gulf and the Red Sea. The port of
Cambay (Khambhat) in Gujarat became renowned for its production and export of jewelry,

cotton textiles, and high-value artisanal goods, linking it closely with West Asian trade circuits.
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On the east coast, Masulipatnam on the Coromandel Coast emerged as a critical textile
export center, contributing significantly to global cloth markets. Meanwhile, Nagapattinam and
Kaveripattinam, thriving under the Chola dynasty, maintained commercial relations with
Southeast Asian kingdoms such as Srivijaya. These port cities boasted advanced infrastructure,
including warehouses, custom houses, docks, and residential quarters for foreign traders. Their
cosmopolitan character made them not only centers of trade but also cradles of cultural,
religious, and linguistic confluence [1].

Trade Commodities and Routes

Medieval India’s commercial strength was reflected in the diversity and value of its
trade goods, both exported and imported. Exports from India included luxury items and
everyday goods such as spices—notably pepper, cardamom, and cloves—which were in high
demand across Europe and Asia. Textiles constituted another major export, particularly cotton
from Gujarat and Bengal and silk from the Deccan. Additionally, India exported gems, indigo,
ivory, and intricately crafted metal ware, earning it the reputation of a land of wealth.

Imports included horses from Central Asia and Arabia, which were vital for military
purposes, as well as dates, wines, and perfumes from the Gulf and Persia. From East Africa
came gold, slaves, and ivory, while silks and porcelain arrived from China. These exchanges
were governed by the rhythm of the monsoon winds, which enabled predictable two-way
navigation across the Indian Ocean, facilitating an efficient system of transcontinental trade
(Chaudhuri, 1985). The monsoon-based maritime calendar became central to Indian and
foreign merchants alike, reinforcing the seasonal logic of global commerce [2].

Merchant Communities and Trade Guilds

The efficiency and resilience of India’s maritime trade were underpinned by the
activities of well-organized merchant communities. Among indigenous groups, the Chettis,
Marakkayars, and Komatis of South India engaged in both coastal and long-distance maritime
commerce. In western India, Baniyas and Bohras played a crucial role in managing inland
supply chains and overseas trade, particularly from Gujarat. These groups were supported by
robust trade guilds such as the Ayyavole and Manigramam, which regulated trade practices,
standardized weights and measures, and provided dispute resolution mechanisms. These guilds
also contributed to religious and educational institutions, reinforcing their social standing
(Mukund, 1999). Alongside them, foreign merchant communities from Arabia, Persia,
Armenia, and the Jewish diaspora settled in Indian port towns. These traders often integrated

into local society through marriage and long-term residence, contributing to the religious and
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ethnic diversity of port cities. Their presence not only expanded India’s trading reach but also
fostered intercultural exchange and tolerance (Goitein, 1967) [3].
State Patronage and Commercial Policies

Indian rulers played a vital role in sustaining and expanding maritime commerce
through protective policies, infrastructural investment, and diplomatic engagement. The Chola
dynasty (9th—13th century) actively promoted overseas trade, building a formidable navy and
undertaking maritime expeditions to Southeast Asia to safeguard commercial interests.
Epigraphic records mention trading missions to Srivijaya and even Tang China, highlighting
the transregional scope of Chola trade (Kulke & Rothermund, 2004). During the Delhi
Sultanate, though predominantly land-oriented, the state controlled strategic coastal regions
like Gujarat and Bengal, collecting maritime taxes and maintaining customs stations. Under
the Mughal Empire, rulers such as Akbar and Jahangir issued farmans (imperial decrees)
granting trading rights and protection to both Indian and foreign merchants. The empire
invested in roads, caravanserais, and port defenses, all of which fostered commercial
confidence (Subrahmanyam, 1990). Thus, state intervention was critical in ensuring the
security and stability needed for flourishing long-distance commerce [4].
Cultural and Religious Exchanges

The Indian Ocean trade networks were not only commercial corridors but also conduits
for cultural and religious exchange. One of the most significant impacts was the spread of Islam
into coastal India. Arab Muslim traders who settled in Gujarat, Kerala, and Tamil Nadu formed
enduring communities, such as the Mappilas of Malabar, who played a major role in trade and
religious life (Wink, 1990). Port cities became melting pots of languages, cuisines, and
architectural styles, with Chinese ceramics, Persian-inspired buildings, and Arab loanwords
becoming common features in Indian coastal towns. This multiculturalism fostered relative
religious tolerance, essential for facilitating peaceful trade interactions (Pearson, 2003).
Intellectual exchanges were also notable. Indian advancements in mathematics, astronomy, and
medicine traveled westward, while Indian artisans adopted new techniques and designs from
Chinese, Arab, and African influences. These interactions enriched Indian society and further
cemented its central role in the maritime world [5].
European Intervention and Transformation

The arrival of European powers in the Indian Ocean brought both opportunity and
disruption to India's established trade networks. The Portuguese, who landed at Calicut in 1498
under Vasco da Gama, aggressively sought to monopolize spice trade routes using naval

superiority. Their enforcement of the cartaz system, which compelled Indian ships to purchase
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passes, marked the beginning of militarized control over commerce (Boxer, 1969). In the
following centuries, Dutch, English, and French East India Companies arrived and established
fortified trading posts in key port cities like Surat, Madras, and Bombay. These European
entities leveraged both diplomacy and coercion to displace Indian and Muslim merchants from
dominant positions in maritime trade (Prakash, 1998). By the 18th century, European powers
had not only commandeered Indian trade but also redirected its profits to their own economies.
The once self-regulating, pluralistic, and prosperous trade system of medieval India thus
underwent a profound transformation, paving the way for colonial dominance and economic
dependency [6].
Conclusion
The Indian Ocean trade network was essential to the commercial and cultural life of
medieval India. Its port cities, merchant communities, and ruling powers together shaped an
intercontinental exchange system that contributed to India's prosperity and diversity. While the
arrival of Europeans altered the structure of trade, the legacy of India’s vibrant maritime past
is still evident in its coastal cultures, diaspora communities, and historical consciousness.
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ABSTRACT

Leadership and ethics are two significant and intertwined concepts increasingly
discussed in academic forums and professional platforms. Universities across the world
recognize both as distinct yet complementary disciplines, and research in these fields is
expanding rapidly. Leadership, often experienced in daily life, becomes meaningful and
transformative when guided by ethics. Various theoretical frameworks have shaped how
scholars and practitioners interpret leadership and ethical practice. This paper delves into
questions such as: Is ethical leadership straightforward or complex? What historical benefits
and drawbacks can be observed? And how do leadership and ethics mutually influence each
other? The goal is to help emerging and established leaders gain deeper insight and develop
their own ethical approaches suited to diverse situations.

Keywords: leadership, ethics, social transformation, human behavior, ethical dilemmas.

Introduction

This paper seeks to explore how ethics and leadership intersect, reflecting on major
leadership theories to illustrate this connection. It examines why individuals may fall short of
ethical standards, despite seemingly simple ethical guidelines, and why complicity in unethical
acts sometimes arises. Furthermore, it offers a perspective on how a thoughtful approach to
ethics and leadership can guide vocational choices and sustain social change efforts over time.
Understanding Ethics

Ethics, like metaphysics, epistemology, and aesthetics, is a branch of philosophy that
critically examines human actions and choices. It addresses foundational questions: Why do
we act, think, or feel a certain way? What is morally acceptable or unacceptable? Because
ethics centers on human conduct, it becomes an essential compass for everyone, especially
leaders. [1] Ethical values also resonate deeply with religious teachings, as they encourage
individuals to recognize goodness in others and aspire to lead with integrity.
Understanding Leadership

Defining leadership in a single, all-encompassing sentence has been historically

challenging. Scholars have offered varied theories and models, but leadership remains a
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dynamic human activity aimed at guiding individuals or groups toward shared objectives. [2]
Even those with extensive leadership experience may struggle to define it succinctly until they
study its theoretical underpinnings. As Ciulla (2005) suggests, leadership fundamentally
involves influencing people toward a goal, shaped by the leader’s values, vision, and context.
Leadership Theories: An Overview

Scholarly work highlights how leadership styles emerge within specific cultural and
social contexts. Leadership is influenced by language, religion, and intercultural interactions,
making it both a personal and collective phenomenon. Three notable relational leadership
theories are discussed here: charismatic, transformational, and servant leadership.
Charismatic Leadership

Coined by sociologist Max Weber, charismatic leadership hinges on the extraordinary
qualities of an individual perceived by followers as exceptional. [3] While it has inspired many,
it also risks sidelining cultural and contextual factors, often assuming that leaders are naturally
born rather than shaped by environment and collective action.
Transformational Leadership

Introduced by Burns (1978) and expanded by Bass, transformational leadership
combines charisma with inspiration, individual consideration, and intellectual stimulation.
Such leaders cultivate team commitment, challenge members to think creatively, and aim for
collective growth, though sometimes at the expense of follower focus.[4]
Servant Leadership

Robert Greenleaf’s (1977) model views leadership primarily as service. Servant leaders
prioritize the needs of their followers, emphasizing empathy, listening, and community-
building. Though effective for long-term engagement, it may not align seamlessly with
business goals focused on rapid market success.
Together, these theories reflect that effective leadership is context-sensitive and deeply rooted
in ethical values.[5]
Ethics as a Philosophical Framework

Philosophy prompts critical reflection on human values, and ethics guides leaders to act
responsibly. Ethical theories help explain what makes an action right or wrong:
o Utilitarianism: Maximizing benefits and minimizing harm for the greatest number.
o Deontology (Kantianism): Following moral rules irrespective of consequences.
e Social Contract Theory: Acting according to principles agreed upon in an ideal rational
dialogue.

e Virtue Ethics: Focusing on moral character rather than specific acts.
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e Feminist Ethics: Highlighting care, empathy, and relational dynamics.
For leaders, these frameworks shape decisions that affect not just organizational goals, but the
wellbeing of individuals and society.
Ethical Challenges in Leadership

Leaders must balance self-interest and collective welfare. History often remembers
leaders who effect change, sometimes overlooking their ethical considerations. While the goal
of leadership is change, ethical leadership ensures that such change benefits the common
good.[6]
The difference between ethics and morality is sometimes described as the distinction between
social norms and personal values, but both guide decision-making toward the greater good.
Ethical Decision-Making: Complexities

Ethical decisions often appear simple in theory but become complex in practice. For
instance, choosing actions that do the least harm (a utilitarian approach) can conflict with other
ethical priorities when context changes. Leaders often face dilemmas where instinct and reason
may clash. As Bazerman (2020) notes, rational analysis generally leads to more objective
decisions, though emotions inevitably play a role.
Value-Based Leadership

Leaders in diverse sectors must consider multiple perspectives when making decisions.
For instance, a leader’s pay raise might seem unfair until contextual factors reveal broader
organizational benefits. Ethical leadership involves not just following rules but creating value
for everyone involved, balancing short-term and long-term goals.[7]
Leadership, Ethics, and Social Change

Leadership is not merely about authority; it is an effort to bring positive transformation.
Ethical leadership ensures this change is sustainable, inclusive, and just. Despite the many
leadership theories available, charismatic, transformational, and servant leadership remain
especially significant for practitioners aiming to balance organizational success with societal
impact.
Conclusion

Leadership and ethics are deeply interconnected disciplines that together drive
meaningful social change. Leadership, as a human-centered practice, becomes truly
transformative when grounded in ethical values. Charismatic, transformational, and servant
leadership offer diverse approaches, each with strengths and limitations. Ethical frameworks
from utilitarianism to virtue ethics guide leaders as they navigate complex decisions.

Ultimately, every leader must develop their own ethical lens to address unique challenges,
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highlighting why leadership remains an art rooted in human judgment rather than a mechanical

process.
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ABSTRACT

Sardar Vallabhbhai Patel popularly known as the "Iron Man of India," was
instrumental in unifying post-colonial India a nation fragmented by over 560 princely states at
the time of independence. This paper explores Patel’s vision, political acumen and
administrative strategies that laid the groundwork for India’s territorial integrity and national
unity. Through a comprehensive analysis of his role in key state integrations, constitutional
approaches and administrative reforms, the study evaluates Patel’s legacy in nation building.
1t also reflects on the continuing relevance of his efforts in preserving the unity and sovereignty
of modern India.

Keywords: National Integration, Princely States, Instrument of Accession, Political
Unification, Indian Federalism.

Introduction

India’s independence in 1947 came with the dual challenge of political liberation and
national consolidation. With more than 560 princely states granted the freedom to accede to
either India or Pakistan or remain independent the potential for territorial disintegration loomed
large. In this volatile landscape, Sardar Vallabhbhai Patel emerged as a decisive statesman. As
Deputy Prime Minister and Minister of Home Affairs, Patel’s leadership proved pivotal in
creating a politically unified Indian state. This paper examines his diplomatic finesse,
constitutional foresight and administrative strategies that forged the backbone of a united India.
India’s Political Landscape Post - 1947

"At the time of independence, India consisted of a complex mosaic of British-governed
provinces and semi-autonomous princely states." The lapse of British paramount left these
states in political limbo. Some rulers aspired to independence, while others hesitated to join
either dominion. This fragmentation posed a grave threat to the survival of a coherent Indian
state. The situation demanded immediate political consolidation a task Patel undertook with
remarkable resolve and pragmatism [1].
Patel’s Vision for Unity

Patel envisioned a strong, centralized India that respected its cultural diversity but

functioned under a unified constitutional framework. He firmly believed that political
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fragmentation would leave India vulnerable to internal conflict and external aggression. For

Patel, integration meant not only merging territories but also fostering a collective national

identity rooted in secularism, federalism, and democratic values [2].

Patel’s vision for unity was rooted in the belief that a centralized administrative
structure, functioning under a unified constitutional framework, was essential for nation-
building. However, this centralization did not ignore India’s rich cultural, linguistic and
regional diversity. Instead, Patel advocated for a model of "unity in diversity" one that
respected local identities while prioritizing national interests. Integration in Patel’s view was
not merely a matter of geographic consolidation. It was about creating a shared national
identity an India bound by the principles of secularism, federalism and democracy [3].

He emphasized the importance of law, order, and institutional stability in building a nation

where all citizens, regardless of background had equal stake and opportunity. Through

pragmatic diplomacy, legal tools like the Instrument of Accession and strategic firmness,

Patel managed to bring almost all princely states into the Indian Union. His efforts ensured that

India did not begin its journey as a fractured state, but rather as a sovereign, united republic.

Today his vision remains a cornerstone of India’s political structure and a guiding light in times

of regional and communal tensions [4].

Diplomacy and the Instrument of Accession

Patel’s principal tool for achieving integration was the Instrument of Accession, which
allowed princely states to cede powers related to defense, foreign affairs, and communications.
With the assistance of V.P. Menon, Secretary in the Ministry of States, Patel combined
diplomatic persuasion with subtle pressure. Most rulers, recognizing the inevitability of
integration, signed the Instrument peacefully. Patel’s emphasis on negotiation over coercion
distinguished his approach from purely authoritarian tactics.

Strategic Integration of Key States

While most accessions were peaceful certain states presented complex challenges:

o Junagadh: Despite having a Hindu majority the Muslim ruler of Junagadh chose to accede
to Pakistan. Patel countered this by initiating a plebiscite, resulting in Junagadh’s accession
to India.

e Hyderabad: The Nizam's desire for independence led to growing unrest. Patel initiated
Operation Polo a swift police action that ensured Hyderabad's peaceful integration without

widespread violence.
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e Jammu & Kashmir: Following an invasion by Pakistani tribal forces, Maharaja Hari
Singh acceded to India. Patel strongly supported this accession, although he was later
sidelined from further negotiations.

These cases underscored Patel’s commitment to legal mechanisms, national sovereignty and

constitutional integrity [5].

Administrative Reforms and State Reorganization

Post-accession Patel embarked on the challenging task of administrative integration.

He merged hundreds of princely states into viable administrative units such as the Saurashtra

Union and Madhya Bharat and laid the foundation for centralized governance. His groundwork

facilitated the States Reorganisation Act of 1956, which later redrew state boundaries along

linguistic lines while maintaining national cohesion [6].

Patel’s Enduring Legacy

Patel’s contributions remain foundational to India’s political unity and administrative

coherence. His legacy is evident in:

e A strong and centralized administrative system.

o India’s internal security architecture.

e The enduring symbolism of unity amid diversity.

Sardar Patel is rightly honored as the “Bismarck of India,” a unifier whose actions preserved

India’s democratic potential [7].

Contemporary Relevance and Challenges

Sardar Vallabhbhai Patel’s monumental efforts in integrating the princely states laid the
structural and political foundation of a united India. However, the task of national integration
is not a one-time achievement it is an ongoing process that continues to face complex
challenges in contemporary times. India today grapples with issues such as regionalism, ethnic
and linguistic tensions and occasional separatist movements that test the strength of its unity.

Demands for greater state autonomy, identity-based politics, and conflicts over cultural and

religious differences highlight the fragility of national cohesion in a diverse democracy.

Despite these challenges, Patel’s principles retain strong relevance. His emphasis on

constitutional negotiation, decisive leadership and the unwavering prioritization of

national interest over individual or sectional gains provide a valuable framework for
addressing modern governance issues. His approach combined diplomatic tact with political
firmness, reinforcing that unity must be maintained through both democratic consensus and

strong institutional authority [8]
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Patel’s legacy reminds us that unity is not about uniformity it is about embracing diversity
within a shared national purpose. In times of discord, his model offers guidance: uphold the
Constitution, act decisively in the national interest, and strengthen institutions that bind the
country together. As India continues to evolve, the vision of its foremost unifier remains a
cornerstone for sustaining peace, stability, and integrity.
Conclusion
Sardar Vallabhbhai Patel’s role in the integration of India is unmatched in the annals of
modern Indian history. Through steadfast leadership, legal ingenuity and administrative
innovation, he transformed a divided subcontinent into a single sovereign republic. His legacy
serves as a blueprint for national unity reminding future generations that India's strength lies in
its ability to unify, accommodate and evolve. As India continues to face regional and
ideological challenges, Patel’s example remains a powerful testament to the enduring values
of unity, discipline and nationalism.
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ABSTRACT

This article explores the multifaceted role of women in preserving and transmitting
Indian Knowledge Systems (IKS) across historical and contemporary contexts. While
traditional narratives often underrepresent women’s contributions, evidence from Vedic texts,
oral traditions, spiritual literature, and indigenous practices reveals their deep involvement in
shaping India’s intellectual and cultural heritage. From ancient sages like Gargi and Maitreyi
to Bhakti poets and tribal healers, women have played a crucial role in sustaining knowledge
in philosophy, medicine, literature, and the arts. In the modern era, women continue to
contribute as scholars, artists, educators, and digital content creators, helping to revitalize and
disseminate IKS globally. Despite ongoing challenges such as gender-based restrictions and
lack of documentation, the paper argues for the urgent need to recognize, archive, and
empower women’s knowledge contributions to ensure a more inclusive and holistic
understanding of India’s civilizational legacy.

Keywords: Indian Knowledge Systems (IKS), Women and Knowledge Transmission, Oral
Traditions, Indigenous Knowledge, Cultural Preservation.

Introduction

India’s civilizational identity is deeply rooted in its diverse and evolving knowledge
systems, which span disciplines such as philosophy, science, medicine, arts, architecture,
linguistics, and spirituality. These systems collectively referred to as the Indian Knowledge
Systems (IKS) have traditionally been viewed through a male-centric lens, often overlooking
the critical roles played by women in their preservation, transmission, and evolution [1].
Contrary to this narrow portrayal, women have historically served as vital custodians of
knowledge whether as Vedic scholars, philosophers, poets, healers, artists, or oral tradition
bearers. Their contributions, though frequently undocumented or marginalized, have ensured
the continuity and adaptation of indigenous knowledge across generations. In the contemporary
era, women continue to play an essential role in reviving, teaching, and innovating within IKS,
using both traditional means and modern platforms [2]. This article seeks to examine the
historical and ongoing contributions of women to Indian Knowledge Systems, analyzing their

roles across religious, cultural, educational, and social domains. By highlighting both the
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legacy and the present-day significance of these contributions, the study aims to advocate for
a more inclusive and comprehensive understanding of India’s intellectual heritage.
Women in Vedic Period

During the Vedic period (approximately 1500-500 BCE), women occupied a
prominent place in the intellectual and spiritual spheres of society. Far from being passive
observers, they actively engaged in the composition and interpretation of sacred texts. Notable
female sages, or rishikas, such as Lopamudra, Gargi Vachaknavi, Maitreyi, and Apala,
contributed hymns to the Rigveda, reflecting their profound spiritual insight and philosophical
acumen [3].

Among them, Gargi stands out for her participation in the metaphysical dialogues
recorded in the Brihadaranyaka Upanishad, where she famously questioned the sage
Yajnavalkya on the nature of reality and the cosmos. Maitreyi, similarly, was a philosopher
deeply engaged in the discourse on the self (Atman) and liberation (moksha). Evidence also
suggests that women were not excluded from formal education during this era [4]. Practices
such as upanayana (the sacred thread ceremony) and the acceptance of women in ashramas
indicate that they had access to Vedic learning and spiritual instruction. This period reflects a
time when intellectual merit, rather than gender, often determined one’s access to knowledge.
Classical and Post-Vedic Period [5].

During the classical era (500 BCE-1200 CE), while formal participation diminished
due to evolving patriarchal norms, women continued to contribute through literature, music,
dance, and healing practices. Andal, a Tamil Bhakti poetess, composed devotional hymns that
are part of the Divya Prabandham. Avvaiyar, a renowned Tamil poet, promoted moral
education through her works. Women in Buddhist monastic traditions, such as Mahapajapati
Gotami and the Therigatha poets, documented early Buddhist teachings. Women also practiced
and preserved Ayurveda and folk medicine, often passed through matrilineal traditions [6].
Women in Oral Traditions and Folk Knowledge

India’s oral traditions form a crucial part of IKS, particularly in rural and tribal
societies. Women have been the primary custodians of Folklore and storytelling: Grandmothers
and mothers transmitted myths, Itihasa, and moral stories orally [7].

Folk music and dance
Art forms like Lavani, Baul, and Bihu often express philosophical themes and

community knowledge.
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Traditional medicine

Women have preserved plant-based medicinal knowledge used in childbirth,
menstruation, and common ailments. In regions like Kerala, tribal women have continued the
practice of vanaspati shastra (plant science) and pranic healing techniques [8].
Women in Formal Education and Literature

In ancient India, educational centers like Nalanda and Vikramashila were
predominantly male spaces, but some women found ways to contribute. Women like Meerabai,
Lal Ded, and Rabia al-Basri preserved spiritual knowledge through vernacular poetry and oral
narratives [9].
Literary production

The Gita Govinda, while authored by Jayadeva, owes much of'its performance tradition
to female dancers and singers in Odisha’s temples. Their influence continues in devadasi
traditions, where dance was a form of sacred knowledge transmission [10].
Contemporary Role of Women in Indian Knowledge Systems

Modern India has seen a resurgence in women participating in formal knowledge
systems: Scholars like Kapila Vatsyayan (classical dance and aesthetics) and Romila Thapar
(history) have redefined Indian cultural and historical studies. Women are leading research in
Ayurveda, indigenous technologies, and Sanskrit linguistics [11].
Cultural and Artistic Preservation

Women continue to be torchbearers of classical arts such as Bharatanatyam, Odissi,
Kuchipudi, and Carnatic music, preserving intangible heritage. Gurus like Alarmel Valli and
Sonal Mansingh have transmitted art as a spiritual and educational tool. In crafts like
Madhubani painting, women not only preserve but innovate within traditional frameworks
[12].
Digital and Educational Initiatives

Women educators and influencers are using platforms like YouTube and Instagram to
teach Sanskrit, Vedic maths, traditional cooking and yoga. Organizations like the IGNCA and
Ministry of Ayush now include many female researchers and practitioners [13].
Challenges Faced by Women in IKS

Despite their contributions, women face structural and societal barriers. Patriarchal
norms limit women’s access to priesthood, Vedic chanting, and temple rituals in many
traditions. Lack of documentation of women’s roles in folk and tribal traditions risks the erasure
of their legacy. Limited representation in institutional and academic positions within IKS-

related fields [14].
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Recognizing and Reinvigorating Women’s Roles
To foster an inclusive and dynamic Indian Knowledge System, it is vital to promote

gender-inclusive policies in education and research institutions. Support community-based

initiatives that empower women to document and teach local knowledge. Digitally archive oral

histories, songs, and rituals performed by women to preserve their contributions. Empowering

women to lead in IKS will not only correct historical oversight but also enrich India’s

intellectual and cultural future [15].

Conclusion

From ancient seers and poets to contemporary scholars and healers, women have played

a profound role in sustaining and transmitting the Indian Knowledge System. Recognizing their

historical contributions and empowering them in the present is essential for a holistic

understanding and revitalization of India’s knowledge heritage.
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ABSTRACT

Economic activities are fundamental to human existence, encompassing the production,
consumption, and distribution of goods and services. These activities form the backbone of the
social economy, aiming to satisfy the material, spiritual, and cultural needs of society. Intricate
interdependence within this system is evident when considering the multitude of individuals
involved in creating everyday essentials, like a loaf of bread or a cotton shirt. Within the
framework of globalization, economic collaboration is now much more important, with supply
chains extending across nations and digital advancements connecting consumers and
producers instantaneously. The social economy is not solely focused on production and
consumption of goods and services, it also encompasses social welfare programs, cooperative
enterprises, and community-based initiatives aimed at enhancing the well-being of society. As
the global economy evolves, understanding the intersection of social justice, subsidiarity, and
equitable resource distribution becomes essential for promoting sustainable growth and social
harmony.

Keywords: Social economy, economic cooperation, globalization, supply chains, digital
connectivity

Introduction

India's social economy is a complex interplay of production, consumption, and
distribution processes designed in order to fulfill the diverse needs of its population. These
processes are directed by the tenets of social justice and subsidiarity, which ensure equitable
resource allocation and uphold individual freedoms within the societal framework. The Indian
economic system reflects both traditional structures and modern industrial frameworks, where
labour relations, wage systems, and social welfare programs play a pivotal role. The historical
context of India's social economy reveals a gradual transition from agrarian systems to a mixed
economy characterized by industrialization and service-sector growth. Historical experiences,
such as the Green Revolution and the post-liberalization era of the 1990s, illustrate the nation's
ability to reconcile social duty with economic growth. Furthermore, ensuring a just and
equitable society is emphasized by constitutional duties, especially the Directive Principles of
State Policy. The post-independence period saw significant legislative efforts to protect
workers' rights and promote equitable wealth distribution. Additionally, the 73rd and 74th

Constitutional Amendments strengthened local governance by empowering urban local
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councils and Panchayati Raj institutions, encouraging community involvement and grassroots

decision-making.

Objectives

1. Examine the Role of Social Justice: To analyze how social justice influences the
distribution of resources and opportunities in India's economy.

2. Assess the Subsidiarity Concept: To evaluate the effect of decentralized governance on
local economic development and individual empowerment.

3. Analyze Resource Distribution Mechanisms: To investigate the effectiveness of current
policies in ensuring equitable distribution of wages, profits, and wealth.

4. Evaluate Inflationary Trends: To understand the reason and effect of inflation on
different socioeconomic groups in India.

5. Investigate Labour Legislation Impact: To assess the part of labor laws in shaping
industrial relations and ensuring that workers have equitable working conditions.

6. Explore Historical Labour Movements: To trace the assessment of labour movements
and their impact on present labour policies and social welfare.

Methodology
This study employs a combination of quantitative data analysis and a mixed methodologies

approach with qualitative assessments:

o Data Collection: To provide a thorough overview of India's economic statistics, secondary
data was gathered from credible financial news sources, government papers, and economic
surveys. This includes information from the National Sample Survey Office (NSSO), the
International Labor Organization (ILO), and the Ministry of Labor.

o Data Analysis: Statistical tools were used to analyze trends in GDP growth, income
distribution, wage patterns, and inflation rates, providing a comprehensive picture of the
socio-economic landscape.

e Qualitative Assessment: In order to comprehend the theoretical foundations of social
justice and subsidiarity in the Indian context, policy papers and historical case studies were
examined. Interviews with labour economists and policy analysts also provided insights
into the real-world implications of these principles.

Historical case studies of significant labour movements and legislative milestones were also

examined to understand their long-term implications on industrial relations and social equity.

Social Justice and Economic Equity

The social economy is based on social justice, which promotes fair access to

opportunities and resources [5]. In India, this is enshrined in constitutional provisions like
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Article 39, which directs the state to guarantee that the distribution of material resources
promotes the common good [3]. Despite notable economic growth, income and wealth
disparities have widened. For instance, the top 1% of income earners now receive a substantial
portion of total pre-tax income, and they control a significant share of the nation's wealth, while
the bottom 50% possess a minimal percentage. The post-1991 economic reforms led to
liberalization, privatization, and globalization (LPG), fostering rapid economic growth but
exacerbating income inequality [9] [12]. Examples of government programs include the Public
Distribution System (PDS) and Direct Benefit Transfer (DBT) aim to mitigate such disparities
by ensuring access to necessary goods and financial assistance for marginalized groups [5].

To deal with these disparities, the Union Budget 2024-25 reflects a commitment to
inclusive development through social welfare programs targeting rural employment, food
security, and affordable housing. Programs such as the Pradhan Mantri Jan Dhan Yojana
(PMIJDY) have facilitated financial inclusion for millions of unbanked citizens and the PM-
KISAN scheme provide direct financial assistance to small farmers [1], while the Public
Distribution System (PDS) offers subsidized necessary supplies to millions of low-income
families. Additionally, the Equal Remuneration Act (1976) ensures that women receive fair
wages comparable to their male counterparts, reinforcing social justice and equity.

The Indian labor movement began during British colonial control in the 19th century
and has since developed throughout many decades. While the first formal trade unions emerged
only in 1920, workers' struggles for better wages and working conditions began much earlier.
The Bombay Mill Hands Association (1890) is acknowledged as one of the earliest labour
organizations.The labour movements of the 1920s and 1930s were intertwined with the
freedom struggle, as labor leaders like N.M. Joshi and B.P. Wadia advocated for workers'
rights. When the All India Trade Union Congress (AITUC) was foundedin 1920 marked a
significant milestone in organized labour advocacy.

By 1947, with independence, labour unions gained significant momentum. Today, in
existence of four All India Trade Unions representing approximately 25 lakh industrial
workers, but the most of the employees remains unorganized. Agricultural labour, constituting
14 crores, lacks formal representation, contributing to  socio-economic
vulnerabilities.Landmark legislation, like the Industrial Disputes Act (1947), was introduced
to address employer-employee conflicts. However, the politicization of trade unions has

sometimes hindered their effectiveness, making labor reforms an ongoing necessity.
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Subsidiarity

The idea of subsidiarity highlights the need for decisions to be taken at the level closest
to the resolution [5]. In India, this is reflected in decentralized administration using Panchayati
Raj establishments, which empower local bodies making decisions on community welfare [1].
This framework facilitates grassroots development and addresses local socio-economic
concerns more effectively than centralized governance [3].

Initiatives like "Make in India" have fostered local enterprise and manufacturing,
leading to increased domestic production and exports [12]. Additionally, the Smart Cities
Mission exemplifies subsidiarity by allowing local governments to design urban solutions
tailored to their communities' unique challenges. Through these decentralized frameworks,
communities can take greater ownership of their economic development, fostering both
accountability and sustainable progress. Success of decentralized government is evident in
Kerala's People’s Plan Campaign (1996), which empowered local bodies to formulate and
implement development plans [5]. However, disparities in resource allocation between rural
and urban areas remain a challenge.

Distribution of Resources

Equitable distribution is integral to social justice. Economic theory traditionally
categorizes production into four factors: land, capital, labor, and enterprise, corresponding to
rent, interest, wages, and profits [11]. While rent and interest rates are typically regulated,
wages and profits require careful management to ensure fair compensation. In India, schemes
like the MGNREGA aim to provide wage security and reduce rural poverty by offering 100
days of employment annually [4]. However, wage disparities persist, highlighting the need for
more robust enforcement and periodic revision of minimum wage laws. Regional imbalances
in resource allocation further exacerbate inequality, necessitating targeted policy interventions
and greater fiscal devolution to underdeveloped areas [1].

Wages

Wages are a critical aspect of the social economy as they directly impact workers'
livelihoods. A fair pay should provide an acceptable standard of living for employees and their
families [9]. The concept of a "living wage" extends beyond mere subsistence to encompass a
standard of frugal comfort. The Code on Wages of 2019 was introduced in Lok Sabha by the
Minister of Labour, Mr. Santosh Gang war on July 23, 2019. It tries to control wage and bonus
payments in all jobs that involve any industry, trade, company, or manufacturing. The Code
supersedes four laws: (i) the Payment of Wages Act of 1936; (ii) the Minimum Wages Act of
1948; (iii) the Payment of Bonus Act of 1965; and (iv) the Equal Remuneration Act of 1976.
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Historical wage regulations, such as the Payment of Wages Act (1936) and the Minimum
Wages Act (1948), laid the groundwork for modern labor protection. Yet, many workers
remain underpaid despite legal frameworks. The Economic Survey 2024-25 emphasizes the
government's commitment to inclusive growth, focusing on employment generation and skill
development. India’s new Code on Wages (2019) consolidates multiple labor laws to
streamline wage regulations and ensure timely payment for all workers [1]. However, its
implementation remains inconsistent, especially in the unorganized sector, which employs over
90% of the workforce [9].
Principles of Labour Legislation
1. Social Justice: Industrial social justice involves the equitable distribution of profits and
benefits and the protection of workers' health and safety. For example, the Workmen's
Compensation Act (1923) ensures injured workers receive adequate compensation,
while the Factories Act (1948) mandates safe working conditions.
2. Social Equity: Labour laws must evolve to address contemporary challenges. The
Payment of Wages Act of 1936 reflects both social justice and equity by ensuring timely
and fair wage payments.
3. International Uniformity: India aligns its labour policies with global standards
through the International Labour Organization, which promotes for fair labor practices
across nations.
4. National Economy: Effective labour policies enhance national economic stability by
promoting harmonious employer-employee relationships. This reduces industrial
disputes and fosters productivity.
Profits and Wealth Redistribution

The principle of social justice extends to profit distribution. Profits are the reward for
entrepreneurial risk and managerial skill, but ethical considerations demand that workers
receive a fair share of the wealth they help create [11]. While India's Industrial Disputes Act
(1947) provides for bonus payments linked to company profits, compliance remains
inconsistent across industries. Cooperative models, such as the Amul dairy cooperative,
demonstrate how collective ownership and profit-sharing can enhance social welfare and
reduce wealth concentration [3] [10].
Inflation
Inflation, the sustained rise in the general price level, poses significant challenges to economic
stability [2]. It erodes purchasing power, disproportionately affecting low-income households.

In India, the Reserve Bank of India (RBI) monitors inflation using its monetary policy
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framework, with the goal of keeping inflation within the 4% target range. Persistent inflation
reduces fixed-income households' purchasing power, necessitating government interventions
such as the Public Distribution System (PDS) to provide discounted food grains to
disadvantaged communities [1]. Inflation rate in India decreased to 4.3 percent in January from
5.22 percent in December 2024. The monetary policy framework for 2024-25emphasizes on
maintaining price stability while promoting economic growth [2]. To mitigate inflationary
pressures, the Reserve Bank of India has implemented interest rate cuts, aiming to balance
economic growth with price stability.
Conclusion
India's social economy stands at a pivotal juncture, with significant economic
advancements juxtaposed against persistent inequalities. Upholding the principles of social
justice and subsidiarity is important for promoting equitable development and sustainable
growth. Policymakers must ensure fair wage practices, equitable resource distribution, and
robust social welfare programs to bridge the socio-economic divide. By strengthening local
governance and implementing targeted economic policies, India can achieve a balanced
approach to economic growth while safeguarding social equity. Future policy
recommendations should focus on bridging the space between organized and unorganized labor
by ensuring strong legal systems to safeguard informal workers. Digital innovations like the e-
Shram portal can enhance the visibility and welfare of unorganized labour. Furthermore,
fostering public-private partnerships (PPPs) can enhance social welfare delivery systems and
improve access to essential services. By promoting cooperative models and community-based
initiatives, India can better address the socio-economic vulnerabilities of its diverse population.
References
1. Government of India. Economic Survey 2024-25. New Delhi: Ministry of Finance; 2024;
112 - 145.
2. Reserve Bank of India. Monetary Policy Report, February 2025. Mumbai: RBI Press; 2025;
58 - 75.
3. Dreze,J., & Sen, A. An Uncertain Glory: India and Its Contradictions. London: Allen Lane;
2013; 245 - 267.
4. Ministry of Rural Development. MGNREGA Annual Report 2023-24. New Delhi:
Government of India; 2024; 89-102.
5. Kumar, A. Indian Economy and Social Justice. Chennai: Oxford University Press; 2022;

172 - 195.

88



ISSN 0976-5417 Cross Res.: June 2025 Vol.16 No.1

6. International Labour Organization. Global Wage Report 2022-23. Geneva: ILO
Publications; 2023.

7. Government of India. Economic Survey 2024-25. New Delhi: Ministry of Finance; 2024;
112 - 145.

8. Ministry of Rural Development. MGNREGA Annual Report 2023-24. New Delhi:
Government of India; 2024; 89 - 102.

9. International Labour Organization. Global Wage Report 2022-23. Geneva: ILO
Publications; 2023.

10. Bardhan, P., Awakening Giants, Feet of Clay: Assessing the Economic Rise of China and
India. Princeton University Press; 2010.

11. Basu, K., The Republic of Beliefs: A New Approach to Law and Economics. Princeton
University Press; 2018.

89



ISSN 0976-5417 Cross Res.: June 2025 Vol.16 No.1

The Cartoon Connection: A Study on the Impact of Cartoons on Grammar
and Vocabulary Development

Susmitha Sharu R. and *Abilasha R.
Department of English, Holy Cross College (Autonomous), Nagercoil - 629004
Affiliated to Manonmaniam Sundaranar University, Tirunelveli - 627012
*Corresponding Author - Email: abilasha.r@holycrossngl.edu.in

ABSTRACT

Education as a field has underwent changes over decades. New methods, inventions
and techniques have elevated the process of learning to the next level. Cartoons as an
edutainment provide the viewers with insights on knowledge and language. Acquisition is a
subconscious process through which one acquires one’s mother tongue. English as a language
can also be acquired if the language is imbibed involuntarily. The paper entitled The Cartoon
Connection: A Study on the Impact of Cartoons on Grammar and Vocabulary Development
deals with the role of cartoons in enhancing grammar and vocabulary. The paper further
explores the learner psychology in acquiring a language and its impact in improving language
skills. Grammar and good vocabulary paves way for better communication. The aim of the
study is to identify the impact of cartoons in education. A quantitative research was undertaken
to analyzelearners from various disciplines of arts and science aged between 17 and 19. The
study and the results are drafted based on their responses.
Keywords: Acquisition, cartoons, grammar, language learner, vocabulary

Introduction

Transforming ideas and thoughts from one person to other person through verbal and
non-verbal cues is communication. It helps in maintaining a good relationship among people
and aids in understanding and connecting people. Good communication bridges the gap
between individuals. Language plays a vital role when it comes to effective communication. It
helps in sharing one’s thoughts and notions with others and it is important to encode and decode
ideas between sender and receiver and to provide proper feedback. Language connects people
from different countries, societies and identities. It supports in education, where acquiring and
learning take place. The four basic skills Listening, Speaking, Reading and Writing are also
acquired through language. English is the third most spoken language in the world. English is
considered as the universal language, which makes the communication part easier. English is
a link language which joins people from various parts of the world. Grammar and vocabulary
plays a major role when it comes to effective communication.
Objective

The research studies
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e the impact of cartoons in developing vocabulary and grammar skills.
e cartoon as a form of edutainment wherein language acquisition takes place subconsciously.
Methodology

A questionnaire was prepared using Google forms and circulated among the first year
Under Graduate students of arts and science disciplines. Sixty learners’ responses were
collected and the results were analyzed.

Review of Literature

Muhammad Farriz Bin Aziz (2021) in “English Major Students’ Perceptions of Using
Animated Cartoons on English Vocabulary Knowledge of Rare Words in Malaysia” [5]
illuminates the English major students’ views on incorporating cartoons for vocabulary
learning. An interview based on the students’ interest towards using animated cartoons as
material was conducted. The learners have showed significant improvement in learning rare
vocabulary. This study further suggests that animated cartoons could be used effectively in the
process of education for a better result.

Ziilal Ayar (2020) in “The Effects of Cartoons on the Use of Vocabulary Learning
Strategies: A Case in Turkish EFL Classes” [4] aims at identifying the effects of cartoons in
vocabulary learning. Random people of varied age groups are chosen and were put into two
groups - controlled and experimental groups respectively. Results varied with respect to the
gender and age groups. Additionally, the survey also segregates the difference in learning
strategies among the individuals using cartoons for vocabulary learning.

Abilasha R (2019) in “Enhancing Language Skills at the Primary Level through
Cartoons™ [1] explains how language skills can be enhanced at the primary stage using cartoons
as an effective tool. The paper also widely explores the methods of enhancing language skills
through cartoons in children at a young age. In “Enhancing Second Language Skills Using
Multimedia” [2] the author further expands the idea of using multimedia platforms as a tool in
improving language skills.

Arda Arikan (2010) in “Contextualizing young learners’ English lessons with cartoons:
Focus on grammar and vocabulary” [3] explains in detail about the efficiency of cartoons in
teaching grammar and vocabulary to young learners. Thirty IV grade students were divided
into two groups. One group was taught grammar using conventional classroom technique,
while the others were exposed to a cartoon called “The Simpsons”. The results proved that the
experimental group outsmarted the controlled group of students. Thus the paper visibly states

that cartoon as a teaching material enhances the learners’ competency.
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Grammar and Vocabulary

Grammar and vocabulary are two important areas an individual could concentrate,
when it comes to language acquisition. It is also the section which any learner finds difficult to
learn. The grammatical concepts and rules are to be taught and practiced frequently in order to
have a bigger hand in the language. Cartoons could be used as a teaching material in grammar
and vocabulary learning. In comparison to the conventional setting, where the learners are
taught the rules through oral classes, cartoons make the difference by subconsciously
enhancing the process.
Analysis

The need of the hour is to focuson the under graduate learners’ language skills. The
necessity to learn the skills are more for the first years, since they come from both Tamil and
English medium schools. The questions and the responses are given below in the form of a

table.

B Strongly Agree

B Agree

Neutral

B Disagree

m Strongly Disagree

©
SL. Strongly Strongly
Statements Agree Neutral Disagree

No. Agree Disagree
Youngsters like

1 | to watch 28 25 3 3 1
cartoons.
Watching

2 | cartoons in 10 37 10 2 1
English language
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is the favourite

entertainment.

Cartoons are a
form of

edutainment.

35

15

Cartoons
subconsciously

enhance language

skills.

20

18

20

Cartoons can be
incorporated as a
part of the
teaching-learning

method.

20

27

10

Cartoons make
the teaching-
learning process

stress-free.

20

37

New words and
phrases could be
learnt from
cartoons than in
conventional

classroom.

18

27

10

Cartoons are for
particular age

groups.

10

36

10

Grammar and
vocabulary are
made easy with
the incorporation
of cartoons in

teaching.

35

14
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Watching

cartoons affect
10 7 33 3 8 9
the behavior of

an individual.

Findings
e Cartoons are not for a particular age group but for varied age groups.
e Learners like to watch cartoons in English language.
e The impact of cartoons in the behaviour of an individual is an accepted fact.
e Cartoons could be incorporated in the teaching-learning process, as it makes the process
easier.
e [t is certainly a form of edutainment as it also enhances the grammar and vocabulary
knowledge of the learner subconsciously.
Conclusion
Language acquisition takes place through various modes and medium. The crucial
areas, grammar and vocabulary are majorly learnt in conventional classrooms. This study paves
way for the educationists to incorporate cartoons as a material in the process of learning
grammar and vocabulary. It also further discloses the minds of the learners with respect to
watching cartoons. Through a questionnaire circulated among the first year under graduate
students of varied disciplines, it is evident that cartoons not only entertains the audience but
also educates them subconsciously. Education has evolved and therefore the process through
which it is taught has also been evolving. The current trend is to adapt to the new technologies
which can make the process easy and really quick.The benefits that pupils attain from cartoons
are not only limited to better communication and writing, but also help the young learners in
creative and innovative thinking. It opens doors for cognitive thinking.
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ABSTRACT

“Discovering Self through Nature: An Ecological Reading of Easterine Kire’s When
the River Sleeps” presents nature as a source of discovering oneself. This paper proclaims the
faith of the author that a contemplation of nature can lead a man to the transcendental world.
A person reconciles with nature not only to feel joy but also to derive meanings from various
objects of nature. Nature has taught man to know the divinity in him, the source of his
inspiration and vital knowledge. He drinks in the beauty and power of nature through all the
senses of physical, emotional and intellectual. An understanding of nature and its spiritual
dimension brings different perspectives on living in the world connecting earth to a larger
cosmic realm. The world of nature always encourages explorations of consciousness.

Keywords: nature, cosmic, mysterious, mystical, magical

Nature is a living entity that plays a very significant role in shaping the physical,
emotional and spiritual ideas of human beings. Humans are part of nature, indivisible from it.
Human beings cannot survive in this world without the presence of nature. But in today’s
world, without any concern and awareness man destroys nature. The development of science
and technology, has increased the destruction of nature. This is because the modern technology
has invaded into the purities of nature. Writers like Kire want to create awareness to the people
for which they produce works which expose the significance of human-nature relationship.

Kire, with keen ecological consciousness, shows deep concern on the endangered
environment. The special value of Kire, in the novel, lies in the relationship between nature
and human in the technological society. Kire uses nature as a source for human beings to
discover themselves. The novel has a powerful element of nature in its framework comprising
of the whole landscape in human terms with a narrative. Marilynne Robinson considers the role
of landscape as fundamental because it plays an important role in shaping the development of
self of any person. In her essay entitled “Wilderness” Marilynne Robinson writes:

In fact, I started writing fiction at an eastern college, partly in hopes of making my

friends there understand how rich and powerful a presence a place can be which, to

their eyes, 1s forbidding and marginal, without population or history, without culture in
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any form recognizable to them. All love is in great affliction. My bond with my native

landscape was an unnamable yearning, to be at home in it, to be chastened and

acceptable, to be present in it as if [ were not present at all. (246)

Engaging with nature can help individuals peel away societal masks and connect to a
more authentic sense of being. Yet, some critics point out that this often involves a kind of
escape from reality, ignoring social and political struggles in favor of solitary reflection. When
the River Sleeps, narrates the story of Vilie, who expresses his belief in an untouched natural
world and the human beings’ lack of understanding of its sacredness. Simultaneously, he
embarks on the journey of self-discovery, which he believes, can happen only in the wilderness.
For the protagonist, Vilie, nature acts as an entrance into a new personal world while revealing
its inseparability from him. Nature plays a significant role in the development of the character,
Vilie. Vilie who goes into the woods to find heart-stone, senses his own identity which is
hidden. He is determined to catch the river in its sleep, because he has been seeing it in his
dreams for almost two years. The dream is about a heart-stone which lies in the sleeping river
bed. If the stone is removed from the river bed and taken home, the heart-stone will grant all
the wish of the person who takes the stone.

The journey is not an adventurous one, but it is a man’s journey from ignorance to
experience. Vilie aims to possess the heart-stone to attain the power of it. He begins the journey
just to find the mysterious river because he is fascinated by the sleeping river and finally it
becomes an obsession to him. “Vilie was fascinated by the tale of the sleeping river. It was
more than a story to him. He wanted more than anything to find the mysterious river, and ‘catch
it” when it went to sleep. Nothing else matter to him. At least that was how he felt these days.
It had become an obsession” (2).

In the first day of the journey he covers a good distance and when the sun is closed to
setting he finds a shed which belongs to a Zeliang man. He finishes his dinner and goes to
sleep. In the midnight when he is asleep a “weretiger” attacks him. Vilie shoots the weretiger
and the tiger leaps away into the night. But the tiger again returns and starts attacking him. This
time Vilie feels that it is not an ordinary tiger but a “weretiger”. “The folk practice of certain
men transforming their spirits into tigers was a closely guarded art” (25). When he knows that
it is a “weretiger” he talks to the tiger and explains it that he is not there to harm it and finally
the tiger leaves him.

The next day, he reaches the little forest, where he meets two young girls and an older
woman collecting nettles in the forest. The old woman tries to teach him how to pluck the nettle

but he gets stung by a thorn. Soon the old woman plucks one medicinal leaf and she takes the

97



ISSN 0976-5417 Cross Res.: June 2025 Vol.16 No.1

juice out of it and places it near the wound. The old woman is just a stranger to him but once
he gets stung she treats him first aid and cures him. This makes Vilie happy and he departs
from them and again he starts his journey.

The next day he reaches a valley and he meets on the way four hunters and joins with
them for shelter. In the night after their dinner, except the two brothers Hiesa and Pehu, the
others have gone to bed. In the midnight the two brothers started arguing and finally the
argument ends in a murder. Hiesa shoots Pehu in anger and he dies which is witnessed by Vilie.
Hiesa tries to shoot Vile because he witnesses the murder but Vilie runs away from the place
and escapes from Hiesa. Vilieis arrested by the villagers for the murder of Pehu. Hiesa blames
Viliein order to escape from the villagers.

The villagers arrest Vilie and beat him up and then they come to know that Vilie is the
guardian of Gwi. So, they let him go and ask him for apology. He feels shocked on this incident
and he feels restless until he sleeps under the leafy roof. When people who falsely accused him
of murder are hot on his trail he seeks refuge in the forest and thinks, “On his return, he felt
safe enough to stretch out under his leafy roof. The forest was his wife indeed: providing him
with sanctuary when he most needed it; and food when his rations where inadequate. The forest
also protected him from the evil in the heart of man he felt truly wedded to her at this
moment”(51).

Vilieis again back on his track and on the way he meets some villagers. Among them
one woman whose name isSubale invites him to her house. Subale’s husband is the headman
of the village. Vilieacceptes her offer and follows her. There he meets Kani, Subale’s husband
who is a fisher man. Vilie shares his dream about the heart-stone to him. Kani offers him that
he will lead Vilie to the sleeping river the next day. Vilie and Kani next day start the journey
to the sleeping river. They travel a long distance and reach the sleeping river and they wait for
the river to sleep in order to take the heart-stone. When the river is asleep Vilieplucks the heart-
stone from the sleeping river and tries to escape from it. But the widow spirits chase Vilie and
Kani and they run very fast. Suddenly Kani spells some names for which the widow spirits
move back and Kani and Vilie escape from them and possess the heart-stone.

Zote is a ‘Kirhupfumia’, a woman who has the power of maiming, blinding or killing
people simply by pointing at them with their fingers. She has been exiled from her ancestral
village, and so, to take revenge she snatches away the heart-stone from Villie and uses it for
the destruction of the village. But soon, she meets her tragic end when the ancestor spirits of
the village appear to punish her. “The spirit-warriors seemed to have assembled from the

charred remains, and formed a column, marching slowly but deliberately to the hall. Zote
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turned at the sound of spears. As the warrior chant begun, Zote’s face confronted and grew
dark . . . The warriors kept marching toward her, ululating at intervals but never breaking their
pace” (158).

Ate is Zote’s younger sister. They live together in the village. Ate believes that she too
has the power same like Zote. Because zote makes Ate believe that she too has the power which
makes Ate live a lonely life to keep her self away from harming human beings. Vilie makes
Ate feel that she is a human being and can’t harm anyone with the help of the heart-stone. Vilie
keeps the heart-stone in her hand:

Vilie suddenly reached into his bag and pulled out the heart-stone. He held it up to the

light in the room and said, “Here is the stone!” The heart-stone caught the light from

the fire and reflected it back in its purple surface. He heard her gasp at the sight . . . he
reached out to pull her hand and lay the stone in her palm. She slid the heart-stone up
and down her palm and marveled it. “It’s burning me a little. Just a little. It feels good.

Like a cleansing” She still held the stone in her hand, her eyes closed and her whole

face glowing with joy . . . I touched your hand and yet you did nothing to me. (138)

This incident makes her feel that she is a human. She discovers herself as a human being
with the help of Vile and the heart-stone. Vilie decides to take Ate with him to the village where
the women work in the nettle field and to make her stay with them. So he asks her to pack
things needed for her fresh new life. The next morning Ate packs very few things and appears
before Vilie. When they reach the nettle forest, Vilie gets to know that the woman whom he
met in the nettle forest is passed away. So he decides to take Ate to his house. Vilie brings Ate
to his village and makes her stay with his aunts. Knowing that the forest is unsafe for her she
settles her in his ancestral village with his aunts and gives her the heart-stone. He hands over
the heart-stones to her. She doesn’t accept that but Vilie forces her to accept that by thrusting
it on her palm, “Vilie held the stone up to the light again. It glinted in red, gold and purple
lines. The red was a dark red, a rich deep shade of red” (222). Back in his home at the heart of
the forest Vilie is brutally murdered by a man who coveted the stone to attain worldly
possessions.

The heart-stone from the sleeping river makes him load with knowledge. He
understands that it is not a power giving object but it makes him discover himself through
nature. Vilie starts the journey to the forest to possess the heart-stone but in the end he realizes
that the heart-stone is not to become rich with wealth but to become rich with knowledge to

discover one’s self:
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“The stone is not an object of worship. That is the mistake many people make with it.

It is not for making profit for oneself. Before his journey, Vilie kept dreaming

repeatedly that he was at the sleeping river plucking the stone from the river water. He

felt sure he was destined to get the stone, and that was why he went on the journey, and
he did find the river and the heart-stone. The wisdom of the stone is more spiritual than
physical. It helps us discover the spiritual identity that is within us, so we can use it to

combat the dark forces that are always trying to control and suppress us. (238)

Nature also performs the role of a healer. The healing touch of nature is emphasized by
Kire in this novel. Nature provides an antidote and cure for all ailments and the people rely on
it heavily for treatment of any kind. At times the solitary life he leads borders on loneliness.
Kire portrays the inner state of mind of the protagonist as “that great loneliness that howled
through his being like the wind baying up the valley, relentlessly beating at the wooden house
and rudely blasting in through cracks in the walls”(7).

Even though at times he is plagued by this terrible loneliness he is unwilling to abandon
his forest for “he had the sensation that he was being an unfaithful spouse. He began to think
that leaving the forest would be the same as abandoning his wife” (9). During these times he
consoled himself by saying that, “the forest is my wife, and perhaps this is what marriage is
like; with periods when a chasm of loneliness separates the partners leaving each one alone
with their own thoughts, groping for answers”(9). In the end, Ate awaits resurrection and exalts
the possibility of new life. In the end, Ate discovers herself and finds comfort at nature. The
life which Ate spends in alienation is a journey of affirmation of her own sense of self. By
developing an understanding of nature and its spiritual dimension Ate starts a new life and lives
happily with a new family.

Identifying the self through nature fosters ecological consciousness: the self is not
isolated but interconnected with ecosystems. On the other hand, critics caution that when nature
is reduced to a tool for self-discovery, it risks being anthropocentric. Nature has shared a close
knit relationship with literature. Kire has presented the readers a truly remarkable novel, When
the River Sleeps, which has in its narrative the natural and supernatural woven together. An
ecocritical reading of the novel reveals that the enchanting backdrop of nature of the
picturesque Nagaland cannot be ignored as the readers remain spellbound as Vilie takes the
readers along with him in quest of the river of his dreams.

Like an ecologist, the author makes the earth the literal hope of the characters for she
knows that is the natural world all life is interrelated teeming with diversity and complexity.

Through this work she tries to recreate a culture reverent enough to seek harmony with nature.
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Thus, she makes her characters recover their lost self through nature. This journey can be

described as a journey from death to life as the characters grow from ignorance to knowledge.
By exploring the strengthening power of nature, the author makes the people realize

that nature is an unavoidable prerequisite for human beings’ survival on earth, and that the

modern scientific approach only serves to distance man from nature, the ultimate and inevitable

consequence of which will be the total extinction of human race itself. This novel serves as

awareness to the modern society that recklessly exploits this precious resource that when it has

no strong religious moorings or family ties to fall back upon, it will have to turn to the world

of sustenance, support and strength.
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ABSTRACT

Banu Mushtaq’s dual professional back ground as a journalist and lawyer provides a
unique foundation for her short story collection, Heart Lamp. This interdisciplinary
perspective allows Mushtaq to craft narratives that seamlessly blend factual reporting with
fictional elements, creating a powerful form of documentary realism. By drawing on her
experiences in both fields, Mushtaq is able to present stories that are not only emotionally
resonant but also grounded in the legal and social realities faced by marginalized women in
India. The collection’s narrative strategies reflect a deep understanding of the complexities
involved in representing trauma and seeking justice, as Mushtaq carefully balances the need
for authenticity with the ethical considerations of fictionalizing real-life encounters. The
ethical dimensions of Heart Lamp are particularly noteworthy, as they highlight the delicate
balance between bearing witness to injustice and respecting the privacy and dignity of those
who have experienced trauma. Mushtaq’s approach to literary activism challenges traditional
boundaries between fiction and non-fiction, demonstrating how creative writing can serve as
a powerful tool for social commentary and advocacy. By reimagining the possibilities of
storytelling within the context of contemporary Indian literature, Mushtaq’s work not only
sheds light on the struggles of marginalized women but also invites readers to engage with
these issues on a deeperempathetic level. This innovative approach to narrative construction
ultimately contributes to a broader conversation about the role of literature in addressing
social inequalities and promoting change.

Keywords: Documentary Realism, Literary Journalism, Trauma Ethics, Feminist Fiction

Banu Mushtaq’s Heart Lamp (2025), translated from Kannada by Deepa Bhasthi,
stands at the intersection of literature, journalism, and activism. Mushtaq, a seasoned journalist
and lawyer, crafts stories inspired by real women’s struggles, blending testimonial authenticity
with literary artistry. This paper investigates how Mushtaq’s professional experiences inform
her narrative approach, focusing on the ethical stakes of representing trauma and the
documentary realism that characterizes her fiction.

Mushtaq’s multifaceted career as a reporter, lawyer, and advocate for women’s rights
profoundly influences her literary work, particularly in Heart Lamp. Her professional

understandings provide a rich knowledge of real-world challenges that inform her storytelling.
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The illustrations in her collection are the actual experiences of women who sought her
assistance in various capacities. This foundation in reality gives her writing anexclusive
authenticity and urgency, as it directly addresses the persistent issues of caste discrimination,
religious oppression, and gender inequality that affects contemporary society. The
documentary realism that symbolizes Mushtaq’s writing style is a direct result of her
personalrendezvous with the subjects of her stories. Her work as a journalist and lawyer gave
her the opportunity to onlook the struggles and triumphs of women facing systemic oppression.
This proximity to her subjects enables Mushtaq to apprehend the nuances of their experiences
with notable clarity and empathy. The vignettes in Heart Lamp serve not only as captivating
narratives but also as powerful testaments to the resilience of women in the face of societal
challenges. Through her writing, Mushtaq continues her advocacy work, using literature as a
medium to intensify the voices of the marginalized and to shed light on the often-
disregardedtruths of women’s lives in her society.

Mushtaq’s stories are inspired by “encounters with women who came to her for help,
each of Mushtaq’s stories introduces us to a different woman from a different family” (7he
Conversation). The intensity of her scenes, like the unsettling portrayal of infant mortality in
“Black Cobras,” blurs the boundary between fiction and testimony, a defining feature of literary
journalism. Reviewers on Goodreads and critics have remarked on this intensity, noting that
the stories illuminate lives often overlooked by literaturenot by explaining them, but by
presenting them with precision, depth, and elegance.

The author suggests that her work is a philosophical tale of existence and battle. Her
works shed lights on harshtruths of reproductive autonomy, compelled marriage and everyday
struggles encountered by women in the male dominated society. Mushtaq's stories are highly
enriched by her portrayal of subtle information and overemphasizing trauma. In the view of
the Indian Express, her characters are not only mere symbols. In order to achieve mere survival
these characters protest and fight against.

The purpose of fiction, especially that deal with profound human sentiments should
focus the suffering of thepeoplebut not utilising them for any ulterior motivation. Mustaq’s
profession as a lawyer and journalist helps her a lot understand the sufferings of the others. Her
works based on meetings she held with marginalized women who long for the support of the
author which is evident from the profundity of their feelings and original portrayal of the real
life.

Mushtaq’s stories do not sensationalize or commercialize pain. Instead, they are

characterized by her deep empathy for the women portrayed, capturing the richness of human
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emotions and experiences, along with the resilience of women who resist various forms of
violence—be it physical, emotional, social, or psychological—that they encounter. This
empathetic approach is not passive; it is active and based on solidarity. Mushtaq’s protagonists
are not merely victims but are agents quietly and desperately navigating oppressive systems.
For instance, women in her stories face forced marriages, abandonment, and public
humiliation, yet their reactions range from silent endurance to subtle acts of defiance.
Drawing on the documentary traditions of literary journalists like Joan Didion and
Svetlana Alexievich, Mushtaq’s fiction functions as a form of testimony. Her narratives
contextualize trauma within broader systems of power, faith, and gender, rather than isolating
suffering as a spectacle. In stories like “Black Cobras™ and the titular “Heart Lamp,” the trauma
experienced by women is not just personal but is revealed as the consequence of entrenched
patriarchal and communal structures. The political dimension is clear: Mushtaq uses fiction to
expose how systemic neglect and familial betrayal inflict lasting wounds, while also
illuminating the small but significant acts of agency women carve out for themselves.
Mushtaq’s refusal to flatten her characters into symbols or to offer easy narratives of
triumph is itself an ethical choice. She presents the nuanced, often heartbreaking, reality of
women’s lives lived under the shadow of an overbearing patriarchal order, without resorting to
voyeurism or detachment. Instead, her stories demand that readers reckon with the lived
realities of millions, making literature a space for witnessing and, potentially, for social
reckoning.In sum, Mushtaq’s ethics of storytelling are rooted in advocacy, empathy, and an
unwavering commitment to truth. She neither exploits nor sanitizes trauma; rather, she honours
the complexity of her subjects’ lives, ensuring that their stories are told with dignity and depth.
Mushtaq’s narrative approach delves deep into the inner lives of her characters, offering
readers an intimate glimpse into their thoughts, emotions, and motivations. This close third-
person perspective allows for a nuanced exploration of personal struggles and quiet acts of
resistance within the broader societal context. The authorhighlights the everyday courage and
resilience of individuals navigating complex social and cultural landscapes. These subtle
rebellions, such as Amina’s decision to undergo a tubectomy in “Black Cobras,” serve as
powerful metaphors for the broader themes of agency and self-determination that permeate
Mushtaq’s work. Overall, her work is a social message blended with literary journalism. Her
work expresses her true compassion towards marginalized women rather than exaggeration.
By her compelling narration, she makes the readers to understand the pain faced by her
characters and frame their own endings. Her stories act as powerful instruments to create

realization and compassion.
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Heart Lamp by Mushtagq, is the best example for naturalistic portrayal in the modern
Indian literature. By mixing prose, journalism and law, she frames stories that are become
masterpieces. Her writing is filled with sympathy, support and admiration for marginalized
women.Mushtaq says that,
My stories are about women — how religion, society, and politics demand unquestioning
obedience from them, and in doing so, inflict inhumane cruelty upon them, turning them
into mere subordinates. The daily incidents reported in media and the personal
experiences I have endured have been my inspiration. The pain, suffering, and helpless
lives of these women create a deep emotional response within me, compelling me to
write. (The Booker Prizes)
Yet, within this cruelty, Mushtaq finds hope and strength, illuminating the enduring power of
narrative to bear witness and inspire change.
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ABSTRACT
This paper analyzes Chimamanda Ngozi Adichie’s Americanah through the
intersecting lenses of postcolonial theory, feminist theory, and media theory to explore the role
of technology in shaping identity, race, and human relationships. Focusing on the protagonist
Ifemelu, the study examines how digital platforms such as blogs and social media function as
hybrid spaces that both empower marginalized voices and reinforce socio-cultural constraints.

Drawing on Homi Bhabha’s concept of the “third space,” the analysis highlights the

complexity of identity construction in transnational contexts. Additionally, feminist and media
theories are employed to interrogate the gendered dimensions of technological empowerment
and the emotional limitations of mediated communication. The novel ultimately reveals how
technology mirrors and magnifies existing global inequalities, while simultaneously offering
new avenues for self-expression and resistance. This study contributes to a broader
understanding of how literature engages with digital culture to critique systems of race, class,
and power in a globalized world.

Keywords: Postcolonial theory, identity, technology, feminism, media theory, digital divide,
hybridity

Chimamanda Ngozi Adichie’s Americanah explores a wide range of complex themes,
including identity, immigration, race, and love. Technology, especially in the form of social
media, the internet, and digital communication, plays a significant role in shaping the
characters’ experiences and their interactions with the world around them. Through the
experiences of the novel's protagonist, Ifemelu, Adichie reveals both the empowering and
isolating effects of technology in modern society. This paper examines how technology
influences the characters in Americanah and how it reflects larger societal issues including
globalization, the search for identity, and the construction of race through the lens of
postcolonial theory, feminist theory, and media theory.

Postcolonial theory provides a useful framework for understanding Ifemelu’s
displacement and evolving identity. As Homi K. Bhabha posits in The Location of Culture,
identity is not fixed but constructed within what he calls a “third space”, a liminal zone where
cultural meaning is negotiated between the colonizer and the colonized, or more broadly,

between disparate cultural identities. This space is inherently hybrid, characterized by fluidity,
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contradiction, and transformation. Ifemelu's blog, The Non-American Black, emerges as a
critical embodiment of this third space. It becomes more than a medium of expression; it is a
digital frontier where she actively constructs and deconstructs identity, weaving together her
Nigerian heritage and her lived experiences as a Black immigrant in America.

Her reflection, “The only time she felt free was when she was writing, and yet, in
writing, she was always telling someone else’s story, even as she told her own” (333),
illustrates the paradox of postcolonial subjectivity. Though she asserts her individuality
through narrative, her sense of self remains entangled with dominant cultural expectations and
imposed identities. This tension reflects Bhabha’s notion that postcolonial identities are often
shaped through processes of mimicry and ambivalence, caught between imitation and
resistance to the dominant culture. Ifemelu’s identity as a “Non-American Black™ is not one
she inherently identifies with, but one she is forced to adopt and then subverts through critical
engagement. In this way, her blog becomes an act of cultural resistance, a space where she
reclaims her voice from the flattening gaze of American racial categorization.

Moreover, the blog allows her to navigate and critique the constructed nature of race in
the U.S., particularly the way African immigrants are often pressured to assimilate into a
homogenized “Black” identity that erases their cultural specificity. This erasure is part of the
broader postcolonial condition, where formerly colonized subjects are expected to conform to
the dominant narratives of the West. Ifemelu’s blog disrupts these narratives by exposing their
contradictions and offering nuanced perspectives. Her work thus not only reflects her own
hybrid identity but also challenges the monolithic discourses that dominate race and
immigration in the Global North.

In this digital third space, Ifemelu gains agency, but it is an agency fraught with
ambivalence. The blog offers freedom of expression but also reinforces her fragmented
selthood, shaped by the need to explain, justify, and contextualize her identity to an often
uninformed or unwilling audience. Through this lens, Americanah becomes a powerful
commentary on the postcolonial subject's struggle to belong, resist, and articulate identity in a
world that privileges fixed and reductive categories.

From a feminist perspective, Ifemelu’s technological engagement is deeply
empowering. In societies that often silence black women’s voices, her blog provides autonomy
and a platform for critical discourse on gendered and racial experiences. The idea aligns with
bell hooks’ concept of the “oppositional gaze,” which encourages black women to actively
critique and resist stereotypical portrayals: “The ‘Non-American Black’ was an identity that

had been forced on her, an identity she did not want, but which she had chosen to accept” (331).
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This performative identity is both imposed and reclaimed, showcasing how digital platforms
enable subversive narratives. However, the emotional labor of maintaining that voice under
constant societal pressure reflects the tension within feminist spaces online.

Drawing from Marshall McLuhan’s theory that “the medium is the message,” the novel
critiques how technology alters human relationships. While digital platforms offer aglobal
reach, they also risk emotional alienation. For instance, Ifemelu’s relationship with Blaine
deteriorates due to over-reliance on mediated communication: “She wondered whether all
relationships would end like this, with a long stretch of distance, of words said only because
they had to be said, of emotions faded by phone calls and emails” (395). This aligns with Sherry
Turkle’s concept in Alone Together—that technology can paradoxically foster isolation. The
characters' emotional disconnect highlights how digital convenience does not equate to
emotional intimacy. Moreover, Adichie critiques the flattening of racial discourse online: “The
internet had created a world where everyone was a self-declared expert, where everyone had a
voice, but the voices were often the same, and they all spoke too loudly” (314).The
homogenization of race discussions through social media reflects Baudrillard’s idea of
“simulacra”, where representations replace reality. Despite the promise of democratized voices,
nuanced identities are often lost in the algorithmic noise.

The novel also addresses the digital divide between Nigeria and the United States: “In
Nigeria, there were still places where people had never seen the internet, and there were parts
of the city where power was still a rare gift” (124). This gap reinforces global inequalities,
limiting participation in the digital world for the Global South. Ifemelu’s journey exemplifies
the privilege and alienation embedded in digital modernity. While she gains access, her roots
are marked by digital exclusion, highlighting the postcolonial critique of global technology
flow.
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ABSTRACT

This study explores the transformative role of Artificial Intelligence (Al) in language
education, with a particular focus on the comparative use of Al-based pedagogical tools in the
teaching and learning of French and English. As Al becomes increasingly integrated into
educational frameworks, it is essential to examine how these technologies enhance learner
engagement, personalise instruction, and support language acquisition [1], [2]. This paper
investigates a range of Al-driven applications such as Duolingo, Chat GPT, Babbel, and others
[3]. assessing their effectiveness in facilitating vocabulary building, pronunciation accuracy,
grammar correction, and conversational practice. Through qualitative and comparative
analysis, the study highlights both the strengths and limitations of these tools, with special
attention to their contextual relevance in teaching French and English as second or foreign
languages [6]. The findings underscore the potential of Al to democratise language learning,
foster autonomous learning habits, and bridge linguistic gaps across diverse learner
populations [7]. Ultimately, the paper argues that while AI cannot replace human educators,
it can significantly enhance pedagogical outcomes when integrated thoughtfully into language
curricula [8].

Keywords: Artificial Intelligence, Language Learning, French as a Foreign Language, English
as a Second Language, Educational Technology

Introduction

In recent years, Artificial Intelligence (Al) has emerged as a transformative force in
education, particularly in the field of language learning [2]. The traditional classroom model,
once reliant on textbooks, audio recordings, and face-to-face instruction, is now
complemented—and in some cases, replaced—>by intelligent digital platforms. These platforms
use natural language processing (NLP), machine learning, and speech recognition to provide
personalized feedback, track learner progress, and simulate real-life communication scenarios
[3].

English, as a global lingua franca, has benefited from a wide range of Al-powered
educational tools, offering learners rich, dynamic resources that adapt to individual needs [4].

French, while also widely spoken and taught internationally, presents unique challenges in Al
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development due to its grammatical complexity, pronunciation rules, and regional variations
[5]. Despite these hurdles, French language learning tools have begun to incorporate Al to
bridge learning gaps and enhance learner engagement [6].

This study seeks to explore the similarities and differences in how Al supports learners
of French and English. It compares the pedagogical design, technological capabilities, and user
experience of major Al-based language learning platforms. By doing so, the paper aims to
identify strengths, shortcomings, and opportunities for improvement in developing more
inclusive and effective Al-driven language learning systems for diverse linguistic communities
[71, [8].

Literature Review

The integration of Artificial Intelligence (Al) in language learning has transformed
traditional pedagogical methods by introducing personalized, adaptive, and data-driven
approaches [1]. Scholars and practitioners have increasingly explored Al's capacity to enhance
second language acquisition, particularly for widely studied languages like English and French
[2].

1. Al and Language Acquisition

Al-driven language tools leverage machine learning algorithms, natural language
processing (NLP), and voice recognition to tailor instruction based on learners’ performance
and preferences. According to Chinnery [3], adaptive learning platforms such as Duolingo and
Rosetta Stone use real-time data to provide customized practice, immediate feedback, and
gamified learning, making them particularly effective in maintaining learner engagement.

2. English Language Learning Tools

Research on Al in English learning has focused on tools like ELSA Speak and
Grammarly, which assist with pronunciation and grammar respectively. Studies by Wang &
Vasquez [4] indicate that English learners benefit significantly from automated feedback
systems, especially in writing and speaking, where Al tools offer correction and reinforcement
at a scale that traditional instruction cannot match.

3. French Language Learning Tools

French learning tools such as Frantastique and Gymglish combine Al with storytelling
and cultural immersion. Unlike English tools that often emphasize utility and fluency, French
Al platforms tend to incorporate grammar accuracy and sociocultural context. A study by
Bernard et al. [5] found that learners of French using Frantastique appreciated the integration

of humour and cultural references, which made learning more relatable and enjoyable.
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4. Comparative Challenges

While Al tools are widely used for both English and French, they differ in depth,
localization, and user base. English tools are more developed and accessible globally due to
the higher demand, whereas French tools often cater to regional or academic audiences.
Moreover, biases in Al datasets—such as favouring certain accents or dialects—pose
limitations in equitable language instruction [6].
5. Gaps in Existing Research

Most comparative studies have focused on the effectiveness of individual tools or the
general benefits of Al in language learning. Few have examined the differences in pedagogical
design and learner experience across specific languages. This study seeks to fill that gap by
contrasting how Al tools are tailored and perceived for English versus French language
instruction [7].
Methodology

This study employs a qualitative comparative research design to analyse the pedagogical
effectiveness and technological features of Al-based tools used in learning French and English
[1].  The methodology focuses on evaluating key Al language learning platforms through
document analysis, user feedback, and expert interviews [2].
1. Selection of Tools Five widely used Al-powered language learning platforms were selected
for comparative analysis:

2. For both languages: Duolingo, Babbel, and Rosetta Stone
For English-specific: ELSA Speak, Grammarly
For French-specific: Frantastique, Gymglish
These tools were chosen based on global usage statistics, Al integration level, and availability
of content in both English and French [3], [4].
2. Data Collection

Data was gathered through:
Platform Analysis: Features such as speech recognition, adaptive learning algorithms, grammar
correction, vocabulary building, and cultural context were documented and compared [5].
User Reviews: Feedback from app store ratings and online forums (e.g., Reddit, language
learning blogs) provided insights into user experience and satisfaction [6].
Expert Interviews: Semi-structured interviews were conducted with six language instructors
(three teaching French, three teaching English) to understand pedagogical implications and

effectiveness from a teaching perspective [7].
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3. Criteria for Comparison

The tools were evaluated across the following dimensions:
Al functionality (e.g., natural language processing, adaptive feedback)
User engagement and motivation
Language-specific pedagogical design
Cultural integration and contextual relevance
Accessibility and customization options [8]
4. Data Analysis

Thematic content analysis was used to identify recurring patterns and differences in
how Al tools are used for French vs. English learners. Comparative tables and visual
summaries were created to highlight strengths, limitations, and unique features of each
platform [1].
Case Studies/Analysis: French Tools vs. English Tools

Artificial Intelligence (AI) has revolutionized the landscape of language education,
offering adaptive, personalized, and engaging experiences for learners. This section presents a
comparative analysis of Al-powered tools used in teaching French and English as second or
foreign languages, focusing on three core dimensions: pedagogical approach, technological
features, and learner engagement [1], [2].
1. Pedagogical Approach

French Al Tools (e.g., Frantastique, Gymglish):
Tools designed for French learning often emphasize storytelling, cultural immersion, and
humor to maintain learner interest [3]. These tools integrate grammar and vocabulary within
everyday contexts, often reflecting French societal and cultural nuances. Al adjusts content
difficulty based on learner performance, but the pedagogical structure remains primarily linear
and formal [4].

English Al Tools (e.g., Duolingo, ELSA Speak, Grammarly):
English language Al tools tend to prioritize functional language use, communication fluency,
and real-world applications. Duolingo uses gamification and a reward-based system to promote
daily practice. ELSA Speak leverages speech recognition Al to fine-tune pronunciation and
intonation. Tools for English frequently incorporate soft-skill elements like public speaking,
email writing, and vocabulary enhancement in professional settings [5].
2. Technological Features

French Tools:
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French-focused platforms often include natural language processing (NLP) for
grammar correction and spaced repetition algorithms to boost retention. However, voice-based
Al remains underdeveloped compared to English-focused tools, limiting feedback on spoken
French [6].

English Tools:

English tools exhibit a broader adoption of speech recognition, Al chatbots, and machine
learning for content personalization. Grammarly, for example, offers real-time writing
suggestions across grammar, tone, clarity, and engagement, which is not yet widely available
in French tools [7].

3. Learner Engagement and Accessibility

French Tools:

Many French learning tools cater to intermediate or advanced learners and are less
accessible for complete beginners. While culturally rich, these tools are sometimes limited in
global reach due to fewer multilingual interface options [8].

English Tools:

English tools are designed for global audiences and are more inclusive of varying
proficiency levels. Most offer multilingual instructions, offline access, and broader device
compatibility. Al-driven feedback loops enhance motivation through gamification and social
learning features (leaderboards, clubs) [5], [6].

Summary of Comparative Insights

Feature French Tools English Tools
Focus Grammar, culture, storytelling tcejl(s)l?: munication, fluency, real-life
Text-based Al, spaced Speech Al, NLP, advanced
Technology i L
repetition personalization
Pronunciation Limited or less accurate Strong tools like ELSA Speak,
Feedback Google Al Voice
R Intermediate learners, limited Beginner to advanced, global user
Accessibility }
interfaces base
Gamification Minimal High (Duolingo, LingQ, Quizlet AI)

Findings and Discussion

This study compared Al-driven language learning tools for French and English across
three dimensions: pedagogical design, learner engagement, and language-specific challenges.
Data were collected through user feedback, tool analysis, and interviews with educators using

these technologies [1], [4].
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1. Pedagogical Design

English-focused tools like Grammarly, ELSA Speak, and LingQ tend to emphasize
communication fluency and writing accuracy. These tools offer real-time grammar correction,
pronunciation scoring, and vocabulary building with minimal cultural content. In contrast,
French tools such as Frantastique, Gymglish, and Busuu often integrate cultural scenarios,
humour and narrative-based lessons, reflecting a more immersive pedagogical style [5].
Discussion: The findings suggest that English Al tools prioritize utility and clarity, targeting
professional and global communication skills, while French tools aim to immerse learners in
cultural nuances and language formality. This reflects broader teaching traditions in the
respective languages: English instruction leans toward function, while French instruction
emphasizes form and identity [6].
2. Learner Engagement

English Al tools scored higher on user engagement due to wider accessibility, more
intuitive interfaces, and a broader range of customization features. These tools also support
more dialects and accents, catering to a global audience. French Al tools, although praised for
creativity, were sometimes perceived as rigid or too focused on European French norms [7].
Discussion: User engagement appears linked to the flexibility and inclusiveness of the Al tool.
English tools benefit from larger user data sets, enabling better personalization. French tools
may improve by including varied dialects (e.g., Canadian French, African French) and offering
more adaptive features [8].
3. Language-Specific Challenges

Users of English tools reported difficulty understanding cultural references or context-
specific expressions, especially in writing tools that assume certain cultural backgrounds.
Meanwhile, French learners struggled with formal/informal distinctions, verb conjugation, and
pronunciation accuracy—areas where Al tools sometimes failed to offer adequate explanations
[4].
Discussion: Al tools for both languages must address deeper linguistic complexities. While
English learners need contextualized feedback for idiomatic usage, French learners require
more robust grammar scaffolding and pronunciation modelling. Improvements in AI’s natural
language processing can help bridge these gaps [5], [7].
4. Educator Perspectives

Teachers acknowledged the usefulness of Al tools as supplements, not replacements,
for human instruction. Many praised Al's ability to offer immediate feedback and autonomous

practice but raised concerns about over-reliance and reduced learner interaction. In French
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classrooms, educators emphasized the need for Al to better reflect francophone diversity, while
English instructors pointed to the potential of Al in supporting large and varied student
populations [4], [8].

User Feedback and Ratings

1. French Al Tool: Frantastique

Overview:

Frantastique is an Al-powered French learning tool that focuses on personalized lessons
through storytelling and humour. The app tailors’ lessons to the user’s level, adjusting difficulty
based on daily performance. It offers a variety of activities, from vocabulary to grammar and
listening exercises, often incorporating cultural references to French-speaking countries.

User Feedback:

Positive Reviews: Many users appreciate the engaging, humorous approach that makes
learning French fun and accessible. The storytelling format is particularly favoured, as it
immerses learners in real-life contexts and encourages consistent practice

Challenges: Some learners report that the app does not provide enough feedback on
pronunciation or speaking skills, which limits its effectiveness for learners who want to focus
on oral fluency.

Rating:

App Store (4.6/5)

Google Play (4.4/5)

User Insights:

"I love how the lessons are structured. It’s like having a conversation with a friend in
French. I can feel myself improving, but I wish there were more speech recognition features to
help with my pronunciation."

2. English Al Tool: Duolingo
Overview:

Duolingo is a globally recognized Al-powered language learning platform that covers
over 30 languages, including English. It uses a gamified approach to help learners practice
vocabulary, grammar, and speaking. With its bite-sized lessons, users can practice multiple
times a day and track progress through rewards, streaks, and levels.

User Feedback:

Positive Reviews: Duolingo’s game-like structure is widely appreciated for its ability

to maintain motivation through rewards, achievements, and reminders. It’s considered

particularly useful for beginners and intermediate learners who need a structured approach.
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Challenges: Some users express frustration with Duolingo’s lack of advanced content,
especially for higher-level learners. Others mention that the translation exercises may not
always reflect natural language usage.
Rating:
App Store (4.7/5)
Google Play (4.7/5)
User Insights:

"Duolingo is great for beginners! I’ve been using it every day for a few weeks and I can
already hold basic conversations. However, I wish it had more complex sentences for advanced

learners."

Summary of User Feedback and Ratings

Feature Frantastique (French) Duolingo (English)
Engagement High engagement with humour ngh engagement through
and storytelling gamification
Effectiveness for o .. Good, with speech exercises
. Limited, no speech recognition N
Pronunciation (limited in some languages)
Excellent for intermediate Comprehenswg for beginners, but
Content Depth o : lacks complexity for advanced
learners, limited for beginners
learners
Primarily used in French- . . . .
Global Reach speaking regions, limited nghly accessible with multilingual
o options
multilingual support
. 4.6/5 (App Store) and 4.4/5 4.7/5 (App Store) and 4.7/5
User Rating (Google Play) (Google Play)

Conclusion and Recommendations
Conclusion

This comparative study of Al-driven pedagogical tools for French and English language
learning reveals important insights into how technology is shaping modern language
acquisition. While AI tools for English often emphasize fluency, accessibility, and user
customization, those for French lean towards cultural immersion and grammatical rigor. Both
sets of tools offer valuable learning support but differ in how they reflect the linguistic and
educational traditions of each language [2], [5].
Despite their advantages, current Al tools face limitations, particularly in handling nuanced
linguistic features, addressing diverse learner needs, and providing contextualized feedback

[7]. For French learners, challenges include verb conjugation, formal vs. informal usage, and
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pronunciation accuracy. For English learners, understanding cultural references and mastering
idiomatic expressions remain difficult [6]. Furthermore, educators highlight that Al should
enhance—not replace—interactive, human-cantered teaching methods [3].
Recommendations
Contextual Adaptation of Al Tools
Developers should refine Al tools to better reflect the sociolinguistic diversity of both
languages. For French, this means including dialectal variations (e.g., Canadian, African
French). For English, tools should offer more culturally inclusive examples [8].
Improved Pronunciation and Grammar Support
French learners would benefit from more robust pronunciation modelling and real-time
grammar explanations, especially for complex tenses and syntactic structures [6].
Greater Customization and Personalization
Al platforms should allow learners to customize their learning paths based on proficiency level,
learning goals, and regional language variation to maintain motivation and relevance [4],
Integration with Classroom Learning
Institutions and educators are encouraged to integrate Al tools into their curricula as
supplements, using them for individualized practice, formative assessment, and reinforcement
outside classroom hours [8].
Cross-Language Tool Development
Research and development efforts should consider building multilingual Al platforms
that enable side-by-side learning of French and English, especially for bilingual education
contexts [1].
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> Bamemwgpen GFeneudseir
Bememtd cpevld LHsHECHL60, 1pedllled BEmevad (e-library), gurés (OPAC - Online
Public Access Catalogue) Guneaiii eugdl®el OIS (LHPSIDTESU6TETE.

»  1DciTeugml 6)6HIG6IT
F-LSHSHBMIB6N, F-e3Tee0sH6lT, 1923l L 60 QITUIFS DLaIuThIS6T Qidlulameuud Sipslaluled et
CLPGULD @ (THeUTESIU6TTETT60T.

> Ox1@UwWed wBEIDd Hyeydh CFHTEGUUFTLOMLIL
Sfalwed (LPeBH6MeT (LPeOLDTS  HTUHM6N HIWTEH CFHTGHSH ugTwfdss  (WYdBaI.
(metadata, data curation)

SMlalwed Hrevsmiseien LkIE

ofalwed HIVSEST GUIUUTS ITUIFS  Bpeueamseiey, Splalued LoB®ID

CaTHeOBHIL L HeLAISHSTR  BHTTOTHEM.  BFH60  alehEhTaids S (HmIHeT, UIe|SH

&L BenIHeT, ule|dh BpLevsel, LaeamiHIeyser GCUTaIBamal SILHiGLD.

o STJERILOTSH

% ISRO, DRDO Gumem @GpHw opfelued uule HeneOWBIEH6T  HHIGEHHEHTH
[BITGVBRIGHEN6NT 606U HRHIGTEITCT.

% @bswreler NISCAIR (National Institute of Science Communication and Information
resources) Gumeipeney Sfialwed HHeusvdemen  UMLTBID (PEHBHW  OWIRISETTS
OEDITRVECEE (TR

aglitsmev Gpréash

oalweder URIS6TILS6T OHTLITHSH HITVHSH SHEOBEOU 6UIQeUMDSHSH aI(HBGTBEII.

e OQowmens mewemnsle] (Al) ongriuenLuieorenr CHLed eugdsmei

e  QUTALGUWITIY OFHTHeoHI LD

o ATYSHMBWTENT BLHMS SlglienLuled mIevd GCFemeu GbUBHH0 LFlwieneuU LD
eugLiIGuIT ez eor.

g6 jemy

BleVsaUTTEFH UL oplaluied @ (WeHHW 2 hHFH FEHUTSS HBDIHBSH. D6
aumuieons Hseued OHTLTY, CFiliy, udliey Gureipemey FTUGHBSEH. GTHITHT6V HTCOBHMIBET
ofalweder  SuglienLuied Reitenid  ULGMI  FoumeoBewen  GIHTOBTERIH  (LpeiTGearmd
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SUIF  Gi(HHSLD

FRIBBTVSDBIV B> CFF CFTp LITewnQUL] HBIL APCUBSIHMTEVID LIV & YbI6V
LOGTETTHONTEVID  YVTLILIL (B 6UBEHDI. BBV FUPSTUID JHBIBS (PHOTDID DB HT6V
Cumjy H0ilfdbs QUILTHBIHENLD BTVSHDBI6T CHemUULITED BIRDHLILI L &l 6160C6N APBalBDHTH6T
QoL B sl CUITTEH6TT [BIBLOBSH6OT. LIswEBDIOL! Lmnf eTaptd Cumflsund Sym6lnf Heumrss
LIGOTLITR  2_ 6L WIUTTSL  LUPHBIOIDT eBIBleon]. GIBTeOBTLLILILI GUITihelT DBIBTILD  CLIT]
SBSHDBLI  LBLIGILITIHET QBT  CBaleyLIBSHIBIOISE.  LBSHBIWeTUI)  InmLILIBLD
DIWIMBGIBLD  HIDBBOBLD HISBT6V GCUITT 6UDBEH6NT LIBIUID Dieumnfleor LIsOCUI LUQBI6DEVB6T
upmiupd 6flenide dleoimpent. CLITiSSBMSDIV @WLICLITT HIBSHS 2_6VBLD L6 6TeTLIS| LIcwTenL
SOpSfleor  BIOLIGnEBBEBOT  eotimy.  CLITISEMSH0  Bmeurs  CprullsmrGsor — apLiismtGsur
BwriBureny  SHepliewull Ol BU_&HB]  eurerient;  CUTPBSI DH_&GBLD  CFUIIDD DT
OJLITSHS  GIB/T6v0TI (5[5 SH 60Ty

(PEIDIDY

UeWienL &b  HTeLHHL  HemeiF  FTerCmmedn(ai]yein) A5GHHC0  HHEWSHUN6I
SLLWTSD  &Helm  emibhsk  Guwieugd  alfflel  SLOLWTSOD  SHSLLLL S
DIBBTVFGIPe060  Bum (WpoHBWHHIUD amllbhsd FUPSTWF OQFweOLITLTUI  SMHbHIHI6TENSHI.
DITHHET 2 _(HOUTEN FRIGHTEVF G600 LIeDL 616U DTF 6T  DIQUILIEHL WM SISO
SIMOBHBEHI. FhS HT0HH60 LmBaIJHellel LGHd Fnl L mismend HalfeuCs Gummabgiflw
SMyeonsed, Cumflel  OHTLSHHOTHAD  SHHSHIGTEN.  HTHMLW|D  JHMSUD S
HeTening  OBTewI(h NHIBEG (WHHWSHHIOUD DeMbGHID FhISHTE0 LodHHeMen GUTTHenLD
SuBpsleir gLsEHD uBp uieBxh Qs (Bewgullsit ChTHsd DESLD.

BT6VGNENSBLI  LIENL SH6IT

FRISHTEVHH60 HT6OT6N, GH e, Wmenen, CHJ 616enID HTELIMBLILINL H6TT S ([HHSH6M.
CunisseneHFed  aifjHel LmBATHE LB OHTHHH @LT0weL ffHHier  CumfllLswi.
CuTTHHeNGHH60 LOGTNTHET HID GHVHH MBS MU LOTEN6VBHMET 6w HH (HHSHET.  ELOUIEUTLDLI6H
OpGhehBFreorHen WBBID GFyent CFRIGL (Beust PHCWIMTHMLID HLBLHL H6IT  E[HHSH60.
BGeued, 6umelT, iDL, LS, B, FLIg s CurTssmalser LWaTLBHSUILL L. Geul g,
BIHMSD, alehd, HTehd), CBTEFF, 2 106hEh, HIDEML 6T6ILIGT FRhIGHHT6VL GUTT IeHEHHENTELID.
aImensWd UTLTemid Cumfledr eleneneayssi LMW,

CumliuewLemwid Hyewi UedL, HewevdHdH LewL 66l @I THll  LTGHUBSHHE0MLD.
wrpLily FewienLHerMed FHULL LshHLenUld SHIewil LsnL  6l6ndh  GBM6IeN6e0mD.  [HleVmIGaI]
Curjmefled FOHULEB THSBET 2 (HOUTH Henevdhsd LHL ST SHTJeIond  SHHHe. (LY
wmi@ SHTCe cpauT(QUTMBT UMBILILDL LIT.54), OHBevHH HTenell CUTenBUL6 (THisensst
um.18:5), fend W& HTemen euTenalei(LBID 126: 14), HLH HbBHTenenF GFyeorgmen (LpLD 8:5),
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fled Omap  sHrewend  GFwliwenr  w®mE (UMD 37:6), OSFeud  HLELSHTENEIT
SiF B FpILuTemBoIiLenL. 103) 6D ATFTH6IT LenLUjewL Guimy 6Tedr LISLOLILIL (H6iT6IT6N].
&L6h Faihd OCHTEL @HOETMBIGI
&SP uflw H60 LTE|D
OB Gsmowr BB BxHm
Opeh sHEMLW L6 Lopeldm GLoes
IBT6I@L_63T LOMEUIIL_SHTUTGDILD LOT6TITL
SIBORBY (WP BEB wydshi GamBpw (Ymw 55: 7-11)
GTEMID LITL 6D [hTeLeNeNBL LiswL OBmewiL. GLmsMID 2 _emLWidl JdH elend  GBIULIGaEBSI.
SyFfler QU SiFeIEmeNT JNHGWD  QIeJenIOUD  (PUBAUPHL W GLHDLHL 2 _enL_Ul
LIT6mTIQUIed eTeol LI lgenlILmemsv (277 - 279) mriBushL LBps LTGSBSEI.
&eMmpIB6T Feld WGhH HNHH60 efnId CHTEBSH, GHHWIH Fnl LD LIeNSH6UT
CuoB OFeLIHEVTEL 2 WL Te LIPS Lghd UBTUSHH60 Oauullensy wedBHHHI, CHysmsl
srBenpl Cumsd Hipeim HfbHH, eurell Gumfled HBewo 2 enLwl &l GHTelT suedlenLOUITED
Geuppl  QuBmBE 6160 BT6L  eUMBLLHL Ul  QFWeOUTL ML LOGHImTHETehd  (43-54)
GBPLIGHSIBH. SFHwomenenl uBBul  LBHETTBBI(98) LUTLeJeL Sisueidl WITeneiLiLIenL
CFevbHemiL. SFF], S  WHL eutulevdEndEd STpluTeT Curl® ol G 2 616 @BmE
CBTeRTIL 6N 616IMID GHILILINL S Hewi(h HTUBSHTL ML (p6iTCauedl CBTemiB DML SHH6IT
oeiimIlD Ceoush UL HWIB Hb CHLwWmBemenF &FF OCFuiHen] eleimid omeurdl GLHLDLIHL
&HMIBH HHHD DOUBTSH HrewlHelled Sibewu HFLleni sleipid wsHLOUBMSIL Gauig] @)L Lb
OuBmIETENG.
6bev  Opefllul  elewrguws  efluiedr wedL  (UBD 23: 15), &HL6L SHewileiiedl  Gl66wT
UsHL SHHTemeon(LBd  197:3), &L6OL 6ol HTHIGMHID SHTewen(LUHBBILILGSH 90 :31), sleeb
usoL L QUmemy LML LU BeiTengl. SHBHIL 6 (PHeled GFmel] Hitiend 2 6wl SenL uied
OFaipeu] ueMbUDD 2 ewiewie)d SmIFHulled CFeiimeN] UNMISIPHIEG 2 WD  [HevwIL
QuepbusmL. (UMD 225: 1 - 5) eeueb UenL &6 LOenwasWTsll  LsSpULL (Beitersr.  @eumnsledr
APSUID SBITFT HID UDBMHG JBL  HleNs0HdH LML SH6IT JF T DImISIOTUI  E)([HHSHI6TeT6n
STILISMIWIGOTLD.  LIDGHIOWITEN  dnl (B FUPpHTWHHL Sewenwlen] (wHwienj Geupir®  Sedns
6T6VBeUMMHLD  PUBHD  DAUSHBEGWD  Fepd 2 Flewwll  QUBMSIHHHET. UT60  6UJHD
CoupumBaeer OCUBEBIL  FpsHHeL YUSHBHIGBET MAUSHBLLSBETN  Fepd 2 [flenip
SIMDAUBHHGWD OBISBLILLL HTe0 oo @BIULILL GHWHHCen U 6JbHle].
FHIH BHTeVGHIH60 BUTTaH6iT
Fhis  HTevld GUITTE6T 1060h%H HT6VID. ‘PHAIMT @PHAUHT HBHVID CHTENEVHID
LSINSHHTH B6le)e0dHSH RUIBend  slell GUTy GuiBends QFWBUTLTUI SHSUILIL L SHI6VLD.
Qe g GuTTHeT HewL CUBB CUTHID FHIG HTELHIHIEL DHMIDHHHTO HTHI (PUIBSFEHEHLID
BOLOUBBIG OBTERNQMHBHO. Fhid HTLHHED HAITHV, (PBBIMHBUIL 6D WBMID 1L 6V,
BTHH60 6ImID Syeni(h Heveoulad Gumyassi HewL CuBmer. GuUTTH6T @F QUM (Wpe»Buied
SIBOPYIBEHHG 2 LUl {H Bl OubBpieTener. GCsd Sienen EevdbdulDd BBID  IFEOTBRI
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(PHBWSHSIRID CUBBENIULITHA|LD FRIBBTE0L UMLILISTLITL 19 6m 63T ST LDM60T & @HLD
S1,6)6TRIGETTTSHLD DIMIOHEHIETEN6T.  FRIBHTL FUPHTU  aUTDHMBUI6T  BLITEH G 3HEMHID
SIFFuied  HleneolILITHHETHLD Cumy (ewmBH®EeMEL FnBlILL BeiTenen. Siewel Fhid  HLOLDFleor
LTI (B [Hlen6vdHH6TNIHENTS  DHEDLDHSHIGTETI6.

FRIBBTOVHHED  Lewdalfledl  UFibmmend  safsHB60  Gumfler  OHTL&HEIOMELID.
CamevaTiiwy GHemern  UHHOHTIDLSL 6By,  (OHTEL.OUTMHET HHBTTID] LB a5 emesr
BIBUT:2)  SUJULL L SHenTHemen SHalbCHTITed LSThHE CBTeTeNILL L 6. Fhidh HT60d5H 60
Cumfled LRICHBHETHTHNT 61FFFlBemd MMBHH SILUBLULGSHHUILL L 6. 6T6TLINS

YOO YW UTTLILISN LT (ETpLD

Guewngmd LewllwenLuimd Guewiis

O®6TL6VID GUTDHTS SHHEISL ST DWBISHGLD

Qumelr GumB LHeveuyll OUBTSI HHID

6lld SIby HgelBHID HIbyewt Csylesr (Um 9: 1-5)

UBpl SiBBeuTEemenuD aleugld SIPSIWLTHeUTHmETUID LITSHISTHGLD CuTmIiLewriyéfluwn
STHNGH  UTHSTUmHL 2 BIFHILGSHHIUSHID  UHSWOIPT  Gurjpemnpulsd  SmboieTengl.
CunjdsTeLmIBaT60 DTF BLOUGHMBHEIT HWLLL L. LO6IH6T LIB DiFd QFweouTBHEeiT
G&P¥Hs Hewanalsins Gumfled FHULLSHTL GUEHLD uflssemen a1HJCHTHE OCFeis  LTewTy
W& Heor@eurmy  Yyeueofledisll  eumigeny.  UTeWITHeT  LoeiienfHeT  CUT(HEEG — OFevevID  (Lped
ShIBEHSGFW LflFeosemen HhbH Nl (b OFe0LsVIOT®I 6iTenTHenen Geuemiigll LTQ6NT. HTehdle0
6U6IT(ETHE)EDIGI,

Camg WHmHEIGH alpedlwmEBCs eumPHed GeueuingLi

Quml FmCmeit Goul Fnmieusd LI L ens

o g@euty 1@meE 2 _wijfleniowl 2 _|pToy

BTehdled QUTEHB LomWT 2_6iTermLoT®H

uflfled el SafuFd LUTHGSW BTewev HICB (Up 139: 4-10)
61601 LO(H&HE SONMBTHTT Couswigll LIMQul LITL60T6L SIMIUIEVTID. FhIS HTeVUHSHID LIHL DU
SHMEVMOBWBMI BLEHFHID HTMH HMELVEUMIHE — LOGH6NI6N  LOTFTUWID, 66Tl (LPGHEVTeN
ULLMIGemeT  aUlpmisl  OFbengaldhdleinenter.  osieedt  GUTydbdendgled  omemi Gumg
LSHL HFHeM6VE6  SIDLDstTeelled  Gamiguiledt S HLb LHLBHeW6T Q6iml SHILly  COHTLJhH
Gumemy BL HFHuleitenmsst (LBLD- 314). Hmevl LinL  OBHGH eiJJHenend GaTenrlgl. Gumflsd
LOGOTEUIEHT,  LIML_ SHGHemevalsdt  UBCWITT Smeend 6l  HLP60HMeT  DHemlbHHHSHT.  @6inslev
Loeienednen OBTenL. FpULD BopTamlisy alfijseflsn GeuBpluib alfwid CuTMdalILL 19 b6
LAHBBINIUSSHIE34, GSBIHOSTNS:7). CUIMBE CFLID (6T  LOGIEITHEHID  LOBEUTHETHLD
alehdad  elalienID  @IWIGoTY  (2_mIHOWTL)  Fopf  DHmeNH  HTHD  NJHBHIL 6
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124



ISSN 0976-5417 Cross Res.: June 2025 Vol.16 No.1

@Gumi oy E6iT
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Couppeit CUT(HEG eUGLOTH SHTHATHMEN  DDILLT  LUMBUMHESG DU all(BHSHT6.
DISHMN HIHTH6NT CFaim SBlealsHHeny .
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ueoJ mBrlLewT Wdanmede (Ymp: 17)
us»&  Losiieitemyll  Gumfled Gleusiml SiUTHD LBHemeTll LIGmidSd OETemijhdhl LT  FHeor
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@uUTiLD (B CuTf(Bd ML auTUibhSHeITHTS LWHSOD 6ifseT ellenmidsery.
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alenenblevondd  Hmale]. CUTTHBeNHH60 Lendauflell LienL Henend OeTeim  &HellHSHTevDd
MG OBTMEVHEEND 61611 FnMIeUBH606M60. DTFTH6IT HeNMLICUTTHMeNEH HTEL  (LpeTHlam)
BLSSH . DTFTH6IT LOBHMBIL LOTISHHBSHWD LoBeuTH6T GeuBmlenut el &l LoFewrHHBELD
weimiflento  oiefidHeny. wreIpd &l WHes DFFTHeT 2 Wihsd 6ur] immisenenL
Cueamisugled (WewenbdH Hleoimenty. GUTFILL BT 1960 RHHH HeufbhH euFLLL L CQUITHL HenerLl
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BoLGupId Curgid CurmsE Uaid oImHmHCuw SenLLigdhdl eubIHIT6N6].
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FPSTWSHH60 UTHISTUUBBeUTHeNTHW  UTFlLe], Guemise, ChTwmefast, g6 |s0
QUMDBTEHHE DIBRISL T QFUILNMHID, UHiSHEHD, CUT] OSHTLMIGLD (peiieny LITGHISTUILIT6
BLHIBG SYBLUUGSHSIULL 6. CUTTHBTOMmIBT60 DTS BLOUQHMNBHEIT HEMLLIL L HT6V
uremry  (p&Heom@eurmy Lgeusv] @Reinl HelHHe. HendHHe0 oaTeGen LiewLulledl  eIOTEITS
QmbIIeTeNTE. FhIS RevbBWmISeT aleaufldSeam Cury uwHH HewevseEnld CuT®HSEL
Ubmsw  Bawasend  Slpfsellst  Gury HILUMRSmeTUWD o SHHeEmenud  alenda
piB&leimer.  Gumymei aeIlHID  Fepsll  QUTHEMTHTY  FTGHmevalB&GH  SifelBEID
STTEIOTHS  HBHDHH  6IHILMBUWD  SHevbHWImIGsT ST (HHeImen. UswienL &  HLOILD
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BIpSIUTET.  CLITIReTT CHBLD  LIITISDHGVID, L e lpEG L CuTgid Heweveilenuis Liflbs
SITHNSG  GleuailLIBSSIuTer. Benmiseontfler Hemeva Bl LewTjDd, 2 uljjbd 1O6TIPLD
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(peiTEmien
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SISHTOMHBSIE0 PEITLIGHI LITL60HEHLD 6l 16 SisLILTL60&6les SpFflwy Speumiy. UBLIUTL 6OSH6NT
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SHMELAIUNGET FnlbFH6L
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OBehadHEG GSIUTHI Fn)Is6ITBT60T.
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QM 2 _GINH. DIFH 2 VESHHBGL OUTHUTEIH Dlevev 6lalHCH 2 flewd © ML WG
&BH6T  alenmi@Gd Gl  Wwemevdh@ SILUTED o 6iTem  2a1fled SIbHS H LG 66Nl  6leim)
BenahCheir Dle0eVEIT? STl FnBIP GBI 60T

‘Geipieay wHwb Crresd Mep HearsHs

o eieliGereir 60608 WiTGer (LpsiterulB IS

FHevald B Cmsw) HHBHIHD

GIDFID 2 BRI LOHBT6T SHBIB6IT

&60LIBRIG LOTDeMe 2 LbLTS). .Sl eteBeu’. (BHnlenemr: 62)
SHMEVB ST  OBehdBGHSE PG 6eaGiID  SHempUBB  SenmSTenT  Seleumm L0
UTL60&6IT  LIMQeTe D  eellOeumeiimitd  @allOleum(h  SIpCaTH STl ILBS GIBaT.  DIH6TT60
SILILTLOBHM6eNS SBSHD BCurgl Bevsdlw 6D gBLUBS GBS

Fmevauast Lflibg GFaim Geummi BT 960 alemeruiled FHULIHBGHWD CuTH Wweneial

Heneiey bl SHIWTLILL 60THTSH 6TITUSHID SHIWTUILILLTET 616011 L|GU6U6T LITL 60TSHTSHI 6160TLIGID
DIBHBH MW AUPHBLD. DIIAIPSISHHMBEG TBTH HenevaugIld Lifleyd HIGLID DIHL[HSHT6I
oIy LUTBLOABLD UL HHaU] EeNmISTIT]. EeNmISTfler DibdH HMELeUT HeMevalenuill
UfhaICgas  sreomiseled eUISHul  Hieumsenen wpLpud TfleusBg wWeter@y &l 1ped
BOhEH BTG  BUWILDTS  THHHMTHBH BT, WL FHIHDH0T HewiamID  FHenevaiu et
HELVRIBI  HeWIBMET Hlewabdl LeoblHemrer. il lged QmpbCHT Fflg CFHTemevalGeor
Gumab BoLafuiBor Hemevalmul Hearhd UHBHSHIOTET  HEN6VEUGT 61601 Di6M6HT

QUMHBSID B MG  Lenerdlepr] Leveal]. ealeveidsd o flu L $HB&HF OFemLier
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QUBBH T  6THImI  UTLTDED, DSBS (DT  HleDeuderiled  MeUSHSBIL  LITL 60H6M6I
SIMSHH CUTBBIAISBESFWSTESLD.
AemRISTEIT e DIBHHMeval el  LewilieneT o DL WeIeT. o _UIJhSH LoTHS
o emLweleT. ‘Bwbd o empGauter (GmIb. 116), e@ipid “o seflwealener  (Lpgseiet
BeNGwimen” (BB. 62) TEIMID HEMeVEUET FnBIed(hbHI BN HEilESH 2 _EWIT6UTLD. HHBSleneuwLl
utLed  @aled  Bamf “OFulidy Osmeiens B 2 uljOeumsTHe)”  (Bi:169)  ee@iml
SHmevalmlds GUBILUMSWD SHTenTeurD. Henevailuller weld “srsHeom LIFumoed HelebHma
ClEeh&PTDeL” sumpeuemSHGW all(HLLSIBSEH. Heneveuaien SHpalwl md b FPig CBSIDHBHTVID
Suflalleners QUTBIGS (PQUITIDED  IHBSBID DTAIBE HEVEVEUT HTNTH HIDAIU
Bensoulel(bhah @ BTV Siene] HRSQMID SeuGam®B o 60 OETeTend SlenalBg
SlaUeT SPOLHE STOSHSHEMTS al6TmhIGSMT6.
Semevallulen &H605HLD
SHmevaUeT GILMmHeT FL(BeugdBaTall Lfbhg 0Feauded sHmevaldb@Hs FBigid al@miumn

B60M60. DIGUCTH LILIGT SLTUTTLD SjeueNdl Obehendd HeVHGHHGMBH. DIGUGT HwTH6IT60
BJ SIBLOLSSBH. UBIHD FBIOISBETHS SHMEVEUGT DleUeneT DIMPSHSH CUTSHI [HT6ETHSHT6V
@bm& Oledey GIoeLeL AIMHSIBTET. Sleuamend GHLBaD (WIQUITOE SHBHHSAYD (LPIQUITLOED
WSeD HELURIGHMTET. Hlewev SHenjhbd Sleuet LOTLIe Goed FTuibg (S EIBT6T. DiHened
&MWL Hemeveuaiel OBeEhFld OuUTHepsSTHI LUfwd SHHW CHeHFb  Hmevallu L 6
QSIMILIL (B LSIDS GBS

‘CFovalemye o BB Oeud Gummigs

WeVJg o ewideml Leaieuy Suuienp

WITDGHET HenJWeyD HrewnersT 6umHBsureit

GouemiLm emoulent GLOGTELD6L 6ubHSI

alaTougd HMHBHMID CF606VT6IT i

Qeoupisp SHIBI(PY SWHS HeOaTen6IL!

Guron uTemeuuler Heomid CBIYHIHMENHSI

S SWLFHH BCHTCm SiFHIHMIB 6ILD

Qumpeioe) OBEHFID Lemijhaie b SHICB’. (BBMlenewt: 308)
‘OImHeheFwed GUTHL LNewl (LpeitewTG CGFmIb L Hend  61em Hemeveuet GFTeTeT Sieailed
Hemevalluler GBUIHED 1D60T GUTEIB eNLOWERIL. HeTH6T GLIFIGHID HeLUHIGHEIBET. B0 &HHLD
SIVUTHHTEL  DIGU6T DI(PMBMW  QeuallILIBGHIHTIOE0 FnbhHEVTED H6T (PHHMS LOMBHHISH
Cameralamrer. Lfleurmmpreny WGHHS Heneoullsd Sieuell  Eengalsvevelflen  SLDLIGUHIGLO60
Gumed U1l (B SIS BH6VMIGHS GGTBT6E.

‘ DIHehFwed T el (estefiwmGio

Grmib 1oL HMS 6CTRMBEVIGT HTETH6T

OBUISHED 2 eI HewT MLIGHGD FnJLl

eir m gmbdHeo wenpuierer Cufigiondbal. (Bbnemewt: 113)
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QumrmeT FLGBL CHTessHCh1H Hamevalmwall Bl Lfbg OCFaprer Heweveuemi. Hemeval
sHmevauelt LIflibad  OFams BT demen HTAICHTBILD  &Feufled GBNIHSH, DOFL  LTTHS
UHHSHIFGTBT6T.  Hewiewi] ol (hdh SeomdSWeTCB LBGEHmBUTD S HFH  HIGTLBIS OIBTEIT.
SIhFHHmevUTed e Uselular 6 Calamz. Smdpd GasLLHID Hmevailuler GbehaLd
HpEH DB edCxs L Hewg GCprohdld OFHTIH HawLWTOIBmMBEL Fnpis 616yl
(B611600T(H S GIBITEIT.

‘QuiIoLS HGal

Goewiie_enmp LevbLler BT6T(emD DOWHS

gewigeu] CHTHE HMSNHSH SHewLIe

OBSIDETEL (PHHleT (PEHled(pemevd CBHBILL

MIOWIEL OFBTEWIL LFH6I DY B(HE N6

uGeumuil ueded LBOSTEID LFel

B6V60 FnmI6Tel HBMISILI

Le0@evett LomemevBWTB OUmHICETEL HTC6’. (Sismb: 289)
BemmsSTeflel DiBHHmeval Hameveust Llfleayshd @rmiGueueT Suuieibd fluid gl Tg eearim
SbLILeT Sievevell. Hemeveuadt LIfbg OCga SLSHHe0 Heamerll UBBled SeuemevlilL &
&LTICH CIALSBETE SloueT Gelil CFTBHET LD Fild SHEneVUMET  6ULHIULINILILESIGIBT6IT.
‘OBGBBILD S  CTPhs  FBHEL  RHHH’ eeip  Hewevaluler  Helll  LewTLIenent
HenHEBIBTET  HeneveUal. Hemeveuenal euflweiiyn Gurgd Heweval Gomfibhs e
BHHHIHH6NT  CUTBBHHHH. Slened  Ljevauflest  6TewTenISHMSL!  LIGOLILIBSHBHIOUET.  FHD6VE6H
CumrmeT FL(heusBarsll Lflha Ggeveol (. opemmed Lfibg OFam Uar @nless sreshdBG
Gwed PYHHTHTH. Helar ‘BLLal] 60edCrm  CBGHIHmBUTT eler  DiGTBUTH
Gouemi(pBGaxmem  aldbHaprer Hemeval. Heweveuet LIflhgH QFLUBHBEH BIHHHETEL
SIUEHHG LATSHSHILT Ee0ene0WIT? 6TeIBTeL HIFbL o 6wiB. QuTHeT FL(BeoudmaTall Lfiha
CFevev DHBHCBEI GTHIBI Hemevaua Pl ieNalled Hemevaluler SHHUPHLD BTNV HMIH6IT
Gumed QENLMIGHRBH. HewiHeT B CFTfdBer. SHTeOH6T BMevHH HBS (LIQUITLDED
SHeltenT(hBleimerr. BT  HOHRGHOBSH.  elalenld  QUTHeT  BeveundhE@  &6la|eVsHLD
®evemeoiTHele FHewevauet LIfihgk 0Fe0e0s Hemeval EenFHaprelr. ‘HBSIOTewIB HHHIHIS
rBsm HIDEFea]” Tl BBHRIGLD GHTeVs0 OBehFld Gefly euTDHF aUbluIEI LIS GTBTET.

‘BLBal] o16060CT  CBBHIMBUT]” eteipid “Hmert wTewIh HHHHS LTCHT  HID
OF6va]” eleI@ID, “HEV6L nml” CIFIWID Hewevalulled FmBWTE  euhHD CTHH6ET  DDHSH
o awi&FSUD o (HheHHD OUBM elenmiga e
ey
BMRISTRTHN  OIBSHHMWIOTHSHT  616B  QPUINSSL(Hen] Fhd  evdHdUsaH 60

AenmisTeITfle HelbHieauoTear UnseMlmUs OFHeileuTs eIBSHHISIT. HHBSHI. SeNTHIST6TTT
CoupioBer  HIBSHHemeWILI  LITL 60HMETL  LITIQUI  LJ6V6uT  LOL (BLOGLEVTLDED,  DIBHLOMH ST 61T 6dr

o enallwenev HILLWTHL Ufihs Osmemi®  OQeuefiliLuGiHHweu erewiimnsd el Siuley
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2 BFHILGHBHIHBH. U] LML SHH Heowder, Oummer Gzl fHHTeVd, Hemevailu e
Penaalleuld, SieleNg HWTHHeVID SDHSH 2 eVId @ o ewifFd  LLTeUDTeTel6ITSS
s Liu@@prer. Ufba Ogam LeaemGrm oisbeug alemer (p19dHd LIS  $Ie060TLD6,
flwg QHTLRmIGL WD, @l aufluiaBL Hmevalule HenaieuTed SHIUIBBID SHIEITISH]
Buieo  QemmiSTaIfleT  HelHHUoTRr  LmaiHpemaids  STL(GEHBH. BCx  Bumed
QemrisTamflel OIBHHmeval  OQeumidb  LIfleuTBBTENOWITed eU(BhHEILeeNTES L (HLD
HHaflealULals0eme0. SleueT HaT Hemeveuaier Lifleyd@ eUhHHHOMeVILD, DieuerTdl GLIT(HEIT
LB CrTeaHmB LfhAH0STEmH (B, D1 BISHUL G SieUmeT auPWINILD o WIfhg LWL
® MLUWeINTHS ST LLILGHMTT. OTHHHH60, EeNHISTENT DI en6mTLONhH ST 61 6d
&1sHe0, LUfley, @y, oFuuemiiy GCurems o cujasenen HmaLILBHHIHD B6ns
BuieoumsGeu GeueNiLB S uleiTeni. SIS LITL608561T SRS OTOVE L NN ¥ e
2_GWITOYLTAUTRT 2 _0BSHHBES6IT [HOMD DDPHHIF OCFSIB  DIHS D en6eILOTHST 6168
FeseoTar  AHmevsmeT e  SIpSTEL  LfihSH0sTeren o e dlaiper.  Eenmisyeyer
ObsF FHHIlyDeT, sme Bevddl uialed @b GBIILILSSHHS URSTUUTEGLD.
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