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Introduction:

Abstract

This study explores the effects of fluoride-contaminated
groundwater, simulated by varying concentrations of sodium
fluoride (NaF), on the morphological and biochemical
characteristics of Spinacia oleracea (spinach). Pot experiments
were conducted using NaF concentrations of 0, 4, 8, 10, and 12
mg/L to reflect a range of environmental exposures. The impact
of fluoride was assessed at multiple developmental stages by
evaluating seed germination, seedling vigor, mature plant growth
parameters, and key biochemical indices. The results revealed a
clear dose-dependent inhibition of seed germination, seedling
growth, and mature plant development, with significant
reductions in root and shoot length, biomass, leaf area, and grain
yield at higher fluoride concentrations. Morphological symptoms
of fluoride toxicity, such as chlorosis, wilting, and stunted growth,
were observed in treated plants. Biochemically, increasing NaF
exposure led to marked decreases in chlorophyll and protein
content and calorific value, while fluoride accumulation in plant
tissues significantly increased. These findings indicate that high
levels of fluoride in irrigation water can severely impair spinach
growth and reduce nutritional quality, posing a threat to crop
productivity and food safety in regions affected by fluoride-rich
groundwater. The results underscore the importance of
monitoring water quality and adopting mitigation strategies in
agriculture.

Keywords: Fluoride toxicity, Spinacia oleracea, groundwater
contamination, morphological traits, biochemical parameters,
phytotoxicity, environmental stress, seed germination

Groundwater contamination with fluoride is a pressing environmental and agricultural issue,
particularly in regions where groundwater serves as the primary source for both irrigation and
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drinking water. Naturally occurring fluoride is found in various geological formations and can
leach into groundwater, especially in arid and semi-arid regions where water tables are deep and
evaporation rates are high (Amini et al., 2008). While low concentrations of fluoride (typically
less than 1.5 mg/L, as recommended by the World Health Organization) are known to provide
dental health benefits and may even enhance plant growth in trace amounts, excessive fluoride is
toxic to both humans and plants (Barbier et al., 2010; WHO, 2011). Chronic exposure to high
fluoride levels can lead to fluorosis, a debilitating condition affecting bones and teeth in humans,
and also disrupts plant physiological processes, ultimately affecting crop yield and quality (Gupta
et al., 2009; Ranjan et al., 2009).

Plants irrigated with fluoride-rich water are particularly at risk, as they can absorb and accumulate
fluoride in their tissues. The extent of fluoride uptake and its phytotoxic effects depend on several
factors, including soil properties, plant species, growth stage, and the duration and concentration
of exposure (Kumar et al., 2009). Among vegetables, leafy crops such as Spinacia oleracea are
highly susceptible because of their high transpiration rates and the edible nature of their foliage.
Consequently, the accumulation of fluoride in spinach not only impairs plant growth but also poses
risks to food safety for consumers (Singh et al., 2013).

Previous studies have reported that excess fluoride interferes with a wide range of physiological
and biochemical processes in plants. Notably, it can inhibit seed germination, reduce root and
shoot elongation, and impair leaf expansion, leading to stunted growth and lower productivity
(Bhargava & Bhargava, 2013). The underlying mechanisms of fluoride toxicity involve disruption
of cell division, inhibition of enzyme activities, and interference with nutrient uptake and transport
(Barbier et al., 2010; Aske & Igbal 2014). Biochemically, fluoride exposure has been shown to
decrease chlorophyll synthesis, resulting in chlorosis (yellowing of leaves) and reduced
photosynthetic efficiency. Additionally, protein content and overall metabolic activity are
suppressed, likely due to the inhibitory effects of fluoride on key enzymes and protein synthesis
pathways (Gupta et al., 2009; Kumar et al., 2009).

Beyond physiological symptoms, fluoride toxicity manifests as visible morphological changes.
Plants exposed to elevated fluoride often exhibit symptoms such as leaf tip burn, marginal necrosis,
wilting, and a general reduction in leaf area and biomass accumulation (Ranjan et al., 2009). These
effects not only compromise plant health and vigor but also reduce the nutritional and market value
of affected crops. The cumulative impact of fluoride toxicity thus poses a significant threat to
sustainable agriculture, especially in areas where groundwater contamination is widespread and
monitoring or remediation practices are limited (Amini et al., 2008; Singh et al., 2013).

Despite the recognition of fluoride’s phytotoxic effects, comprehensive studies examining its
impact on both morphological and biochemical characteristics of spinach under controlled
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conditions remain limited. Most existing research has focused on single growth stages or isolated
parameters, providing an incomplete picture of the full extent of fluoride-induced damage.
Therefore, the present study aims to systematically evaluate the effect of fluoride-contaminated
groundwater, simulated by sodium fluoride treatments, on seed germination, early seedling
development, mature plant morphology, and key biochemical indices such as chlorophyll, protein
content, calorific value, and fluoride accumulation in Spinacia oleracea.

Materials and Methodology:

Earthen pots of equal size were sterilized, filled with sandy loam soil mixed with natural fertilizers,
and irrigated with distilled water. Sodium fluoride (NaF) solutions at 4, 8, 10, and 12 mg/L were
applied to study their effects on selected vegetables, parallel to field experiments. Growth
parameters recorded included seed germination, seedling traits (root, shoot, coleoptile length and
biomass), mature plant growth, leaf area, and phenotypic changes. Biochemical indicators such as
chlorophyll, protein, calorific value, and fluoride accumulation were also assessed. Seeds were
surface-sterilized, germinated under controlled conditions, and seedlings measured after seven
days. Mature plant measurements and biochemical analyses followed standard methods, including
Arnon, Lowry, bomb calorimetry, and ion-selective electrode techniques, with all experiments
performed in triplicate.

Number of normally germinated seeds
G.P.= - X 100
Total number of seeds

Results:

Effect of Fluoride on Seed Germination Percentage and Germination Index:

Exposure to increasing concentrations of sodium fluoride (NaF) in Spinacia oleracea resulted in a
clear, dose-dependent reduction in both seed germination percentage and germination index after
48 hours. The control group, with no added fluoride, exhibited the highest seed germination (95%)
and germination index (18.5). As the NaF concentration increased, both parameters declined
progressively, with the most severe reduction observed at 12 mg/L, where only 48% of seeds
germinated and the germination index dropped to 9.5. These results indicate that fluoride
contamination significantly hampers the early stages of spinach seed development, potentially by
impairing metabolic processes required for germination (Table 1).
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Table 1: Effect of Fluoride-Contaminated Groundwater (NaF) on Seed Germination
Percentage and Germination Index of Spinacia oleracea after 48 Hours (Values are presented
as mean = standard error (SE) from three replicates)

Treatment NaF Seed Germination Germination Index
Group (mg/L) (%) (GD
Control 0 95+2 18.5+04
Treated Group 1 4 89+3 17.2+£0.3
Treated Group 2 8 77+4 15.0+£0.5
Treated Group 3 10 62+5 12.1+£0.7
Treated Group 4 12 48+ 6 9.5+0.9

Effect of NaF on Seed Germination and Gl (Bar Graph)

Seed Germination (%)
mmm Germination Index (GI)

80r

60

Values

40+

20r

0 . ” .

Control TG 1 TG 2
Treatment Groups

TG 3 TG 4

Figurel : Graph comparing the seed germination percentage and the germination index
(GI) across different NaF concentrations for Spinacia oleracea

Effect of Sodium Fluoride on Seedling Growth Parameters:

After 72 hours of exposure to NaF, spinach seedlings showed marked declines in root and shoot
lengths, total weight, dry weight, and seedling vigor index. The control seedlings had the longest
roots and shoots, and the highest vigor index (741). Fluoride-treated seedlings displayed
progressively shorter roots and shoots, with root reduction reaching 58.1% and shoot reduction
47.4% at 12 mg/L NaF. Correspondingly, total seedling weight and dry weight decreased, as did
coleoptile length. The seedling vigor index dramatically dropped to 246 at the highest fluoride
concentration, reflecting the substantial inhibitory effect of fluoride on overall seedling health and
early growth potential (Table 2).
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Table 2: Effect of Sodium Fluoride (NaF) on Seedling Growth Parameters of Spinacia
oleracea after 72 Hours

Treatment NaF Root Shoot Root Shoot Coleoptile Taotal ;0131 ie.e g
reatmen a Length Length Reduction Reduction Length Weight W 1gor
Group (mg/L) (cm) (cm) (%) (%) (cm) (mg) Weight Index
(mg) (VD)
62 = 78 = - -
S =0, I+ +
Control 0 02 03 0 0 3 0.1 1154 28=1 741
Treated 55 = 71 = -
4 113 9.0 3202 104 £3 251 670
Group 1 03 02
Treated 47 = 62 = - -
3 242 203 28=01 02+4 22+2 319
Group 2 02 02
Treated 390 = 34 = -
10 371 308 235=01 20=x3 181 398
Group 3 02 02
Treated 26 = 41 = - <
12 381 474 1901 62£5 121 246
Group 4 04 03

Effect of Sodium Fluoride on Growth Parameters After 30 Days:

Long-term exposure to increasing NaF concentrations led to significant reductions in root length,
shoot length, root and shoot weights, and grain yield in spinach plants after 30 days. The control
group maintained the highest values for all parameters, while plants treated with 12 mg/L NaF had
root and shoot lengths reduced by more than half and exhibited the lowest root and shoot biomass
(1.1 gand 3.2 g, respectively) along with a sharp decline in grain yield (0.7 g/plant). These trends
indicate that chronic fluoride exposure severely restricts the development and productivity of
spinach plants (Table 3).

Effect of Sodium Fluoride on Morphological Characteristics:

Morphological assessment of spinach after 30 days revealed pronounced fluoride toxicity
symptoms with increasing NaF levels. Control plants were robust, with well-branched roots,
healthy shoots, and the highest number of leaves and leaf area. Even at 4 mg/L, mild reductions in
root length and chlorosis began to appear. At higher concentrations, roots became thinner, less
branched, with brownish tips, and shoots displayed increasing levels of chlorosis and wilting. The
number of leaves, their weight, and total leaf area steadily decreased, with the most severe stunting
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and leaf damage at 12 mg/L NaF, highlighting the negative impact of fluoride on plant morphology
and foliage development (Table 4).
Table 3: Effect of Sodium Fluoride (NaF) on Growth Parameters of Spinacia oleracea After
30 Days. Values presented as mean = standard error (n = 3).

Treatment NaF Root Shoot R(?Ot Shoot Grain Yield
Group (mg/L) Length Length Weight Weight (g) (g/plant)
(cm) (cm) (8)
Control 0 182+0.7 |254+08 |2.8+0.1 7.3+0.2 2.1+£0.1
Treated 4 16.7+0.6 |235+£0.7 |25+0.1 6.6+0.2 1.8+0.1
Group 1
Treated 8 143+0.8 |204+£09 |2.0=+0.1 5.8+0.3 1.5+£0.1
Group 2
Treated 10 11.8+0.7 |16.8+0.8 1.5+0.1 46+0.2 1.1+0.1
Group 3
Treated 12 8.9+0.6 13.2+0.9 1.1+0.1 32+£0.2 0.7+0.1
Group 4

Table 4: Effect of Sodium Fluoride (NaF) on Morphological Characteristics of Spinacia
oleracea After 30 Days. Values presented as mean + standard error (n = 3).

Treatment | NaF Root Shoot No. of | Leaf Leaf Area
Group (mg/L) | Phenotype Phenotype Leaves Weight (g) | (cm?)

N 1 11-
Control 0 ormat, - we Robust, green 19+1 53+02 | 78.6+3.2

branched

Slightl
Treated 4 ey Mild chlorosis | 17+1 | 4702 |71.4+28
Group 1 reduced length
Treated Thinner less Noticeable

8 ’ i 14+1 39+0.2 59.2+3.1

Group 2 branched chlorosis

Short oorl .
Treated > poorly Chlorosis

1 ’ 11+£2 2.8+0. 43.7 £2.
Group 3 0| branched mild wilting 803 143725
Severe
Treated 12 Stunted, chlorosis, 8+ 1 16202 |295=2.0
Group 4 brownish tips s
wilting
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Effect of Sodium Fluoride on Biochemical Parameters

Biochemical analysis of spinach leaves after 30 days under fluoride stress showed significant
reductions in chlorophyll and protein content, alongside increased fluoride accumulation and
decreased calorific value. The control group had the highest chlorophyll (2.65 mg/g FW) and
protein levels (28.5 mg/g FW), while plants exposed to 12 mg/L NaF showed drastic declines in
both (0.95 mg/g FW and 12.6 mg/g FW, respectively). Fluoride accumulation in leaves increased
sharply with rising NaF, reaching 13.5 mg/kg DW at the highest dose. Calorific value also
declined, suggesting diminished nutritional quality and energy content due to fluoride toxicity
(Table 5).

Table 5: Effect of Sodium Fluoride (NaF) on Biochemical Parameters of Spinacia
oleracea Leaves (After 30 Days). Values presented as mean + standard error (n = 3). FW =
Fresh Weight; DW = Dry Weight.

Treatment | NaF Chlorophyll Protein Leaf Fluoride | Calorific

Group (mg/L) | Content (mg/g | Content (mg/g | (mg/kg DW) Value (kcal/g
FW) FW) DW)

Control 0 2.65+0.08 285+ 1.1 1.2+0.1 4.15+0.06

Treated 4 2.30£0.07 253+£0.9 3.6£0.2 4.02 +0.05

Group 1

Treated 8 1.87 £0.06 22.1+£0.8 6.9+0.3 3.88+0.05

Group 2

Treated 10 1.41 £0.05 17.5+0.7 10.8+0.4 3.69 £0.04

Group 3

Treated 12 0.95+0.04 12.6 £ 0.6 13.5+£0.5 3.45+0.04

Group 4
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Chlorophyll & Protein Content with Error Bars
wwm Chlorophyll (ma/g FW)
mmm Protein (mg/g FW)

30

TG 2
Treatment Groups

Control

Figure 2: Effect of different conc. of NaF on Chlorophyll and Protein content of Spinacia
oleracea Leaves. Values presented as mean =+ standard error (n = 3).

Fluoride Content & Calorific Value with Error Bars (x)

| s Leaf Fluoride (mg/kg DW)

14
Bl Calorific Value (kcal/g DW)

Values

TG2
Treatment Groups

Control

Figure 3: Effect of different conc. of NaF on Leaf Fluoride (mg/kg DW) and Calorific Value
(kcal/g DW) of Spinacia oleracea Leaves. Values presented as mean * standard error (n = 3).
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Discussion

The findings of this study demonstrate that fluoride-contaminated groundwater, simulated with
sodium fluoride (NaF), imposes significant adverse effects on both morphological and biochemical
characteristics of Spinacia oleracea. The observed dose-dependent reduction in seed germination
percentage and germination index aligns with previous reports indicating that fluoride disrupts
early seed metabolic activity, likely by interfering with key enzymes and cellular energy processes
(Kumar et al., 2009; Aske & Igbal 2013; Bhargava & Bhargava, 2013). Seedlings exposed to
higher NaF concentrations exhibited substantial decreases in root and shoot lengths, fresh and dry
biomass, and vigor index. These results are consistent with studies on other crops, which also
documented inhibition of cell elongation and division, resulting in stunted early growth (Gupta et
al., 2009).

At the mature plant stage, chronic fluoride exposure led to marked reductions in root and shoot
growth, leaf area, and biomass accumulation, as well as grain yield. Morphological symptoms such
as chlorosis, wilting, and stunted or poorly branched roots became increasingly apparent at higher
fluoride concentrations. These symptoms correlate with fluoride’s disruption of nutrient uptake,
photosynthetic efficiency, and membrane integrity (Barbier et al., 2010). The decrease in leaf
number, weight, and area further reflects impaired photosynthetic capacity, which is essential for
plant growth and productivity.

Biochemical analyses provide further insight into the physiological basis of fluoride toxicity. The
substantial decline in chlorophyll content under increasing NaF exposure may be attributed to
fluoride-induced inhibition of key enzymes involved in chlorophyll biosynthesis, as well as
enhanced oxidative stress and chloroplast damage (Kumar et al., 2009). Reduced protein content
suggests suppressed metabolic activity and impaired nitrogen assimilation, which are vital for plant
growth and stress response (Gupta et al., 2009). The decrease in calorific value indicates a
reduction in the overall nutritional quality of spinach, which is a serious concern for food security
in fluoride-affected regions. The pronounced accumulation of fluoride in leaf tissues observed in
this study raises food safety concerns, as spinach is widely consumed and can serve as a direct
source of fluoride exposure for humans (Amini et al., 2008).

Collectively, these findings reinforce the urgent need for monitoring and managing water quality
in agricultural settings, especially in regions where groundwater fluoride exceeds recommended
limits. Potential mitigation strategies include blending high-fluoride water with safer sources,
adopting fluoride-tolerant crop varieties, and implementing phytoremediation or soil amendments
to limit fluoride uptake (Barbier et al., 2010; Singh et al., 2013). Further research is warranted to
elucidate the molecular mechanisms of fluoride toxicity and to develop effective agricultural
interventions for minimizing risks to crop yield and human health.
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Conclusion:

This study highlights the detrimental impact of fluoride-contaminated groundwater on the growth,
morphology, and biochemical attributes of Spinacia oleracea. Elevated fluoride levels
significantly hindered germination, growth, yield, and nutritional quality, while increasing fluoride
accumulation in edible tissues. These results underscore the necessity of regular groundwater
monitoring and the adoption of mitigation strategies to safeguard crop productivity and food safety
in affected regions.
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Abstract
As Malcolm X wisely stated, "Education is the passport to the
future, for tomorrow belongs to those who prepare for it today."
Recognizing the need for an upgraded and holistic approach to
education, India introduced the National Education Policy
(NEP) 2020, a transformative initiative aimed at redefining
traditional learning methods. As Education is the backbone of a
progressive society, evolving continuously to meet the demands
of the modern world. The National Education Policy (NEP)
2020, a ground breaking reform in India’s education system,
aims to bridge the gap between traditional and contemporary
learning approaches. Moving beyond routine memorization,
NEP 2020 emphasizes conceptual understanding, skill-based
education, and digital inclusivity. As we enter 2025, its
implementation has advanced significantly, integrating Al-
driven learning, flexible curriculum, and vocational training.
Initiatives like Skill India 2.0 and Bharat Al Education Project
have revolutionized the education landscape, providing students
with real- world skills and adaptive learning platforms.
Universities now offer hybrid programs that merge disciplines
such as data science with psychology and environmental studies
with business analytics. Al-driven tools like Bhasha Al enable
multilingual education, making learning accessible to students
from diverse linguistic backgrounds. However, challenges such
as infrastructure gaps and digital literacy barriers persist. The
government's ongoing efforts in funding and public-private
partnerships aim to address these hurdles. NEP 2020, with its
futuristic approach, is set to redefine India’s educational
framework, ensuring students are not just passive learners but
innovative thinkers. As Swami Vivekananda profoundly stated,
"Education is the manifestation of the perfection already in
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Introduction:

man." The successful execution of NEP 2020 will shape India’s
knowledge-driven future, empowering students for global
opportunities. Furthermore, NEP 2020 has introduced
competency-based assessments that evaluate students on critical
thinking and problem-solving abilities. The integration of Al-
powered learning platforms enables personalized education,
catering to individual learning paces. Digital inclusivity has been
strengthened through government initiatives providing free
internet access to underprivileged students. Additionally,
vocational education is now a key component of school
curriculums, ensuring students graduate with industry-relevant
skills. The rise of interdisciplinary education has allowed
students to combine fields such as artificial intelligence,
entrepreneurship, and environmental science, preparing them for
the evolving job market. While the policy’s benefits are evident,
challenges such as teacher training, infrastructure disparities, and
digital literacy must still be addressed. As India progresses
towards a knowledge-based economy, NEP 2020 will play a
crucial role in shaping the nation’s future leaders and innovators.

Keywords: National Education Policy 2020, Al-driven learning,
skill-based education, digital transformation, vocational training,
multidisciplinary education, Bharat AI, Bhasha Al,competency-
based assessment, interdisciplinary education.

Education shapes minds, fuels innovation, and prepares individuals to meet the challenges of an
evolving world. As Dr. Sarvepalli Radhakrishnan emphasized, "The true teachers are those who

help us think for ourselves.” Recognizing the need for an upgraded and holistic approach to
education, India introduced the National Education Policy (NEP) 2020, a transformative initiative
aimed at redefining traditional learning methods. The NEP 2020 shifts the focus from rote
memorization to critical thinking, creativity, and multidisciplinary learning, aligning with Albert
Einstein’s belief that "Education is not the learning of facts, but the training of the mind to think."
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As we step into 2025, significant advancements have been made in the implementation of NEP
2020. The widespread adoption of digital classrooms, Al-driven tutoring, and skill- based
programs has enabled a more inclusive and adaptive education system. The integration of
blockchain technology for secure certification, the rise of augmented reality (AR) in interactive
learning, and the expansion of rural education infrastructure have further strengthened India's
education sector. Initiatives like Digital Bharat Shiksha and EdTech for All have expanded access
to quality education for students in remote areas. Additionally, India’s push towards fostering
research and innovation through the National Research Foundation ensures that students not only
consume knowledge but also contribute to its creation. This research article explores the key
features of NEP 2020, its 2025 advancements, and its impact on the education system.

Key Features and 2025 Updates in NEP 2020

1. Flexible Curriculum Structure:

NEP 2020 introduced a new pedagogical structure of 5+3+3+4, replacing the previous 10+2
system. In 2025, its implementation has been enhanced through experiential learning models and
cross-disciplinary studies. For example, the CBSE board has introduced hybrid courses where
students can combine STEM subjects with humanities, allowing greater flexibility in career
choices. Schools have adopted project-based assessments, where students solve real- world
problems rather than memorizing theoretical concepts. A notable example is TheGreen Earth
Project in Karnataka, where students work on real-time environmental challenges by designing
sustainable solutions in collaboration with local NGOs.

2. Focus on Vocational Education

By 2025, vocational training is now an integral part of school education from Grade 6 onward.
Government initiatives like Skill India 2.0 and the Start-up School Program encourage students to
gain hands-on experience in fields such as robotics, digital marketing, and sustainable agriculture.
IITs and NITs have also collaborated with secondary schools to provide vocational boot camps.
For instance, Delhi’s Tech for Rural Development initiative trains students in solar panel
installation, enabling them to contribute to sustainable energy.

solutions. Additionally, Kerala’s Agritech for Youth program teaches students precision farming
techniques using Al-driven tools, bridging the gap between agriculture and technology.

3. Technology-Driven Learning

With the rise of Al-driven learning platforms like DIKSHA 2.0 and e-VIDYA, personalized
learning experiences have become accessible to students across India. The introduction of Al
tutors, AR/VR-enabled classrooms, and blockchain-based certification systems has revolutionized
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the traditional learning model. The Bharat AI Education Project launched in 2025 aims to integrate
Al into school curriculums, making learning more interactive. Schools in Bengaluru have already
implemented Al-driven assessment tools that track students' strengths and suggest personalized
learning plans. A case in point is Mumbai’s Smart Classroom Initiative, which uses Al-generated
lesson plans based on students’ learning behaviors to enhance engagement.

4. Multidisciplinary and Competency-Based Education

Breaking the rigid boundaries between science, commerce, and arts, NEP 2020 encourages
students to pursue interdisciplinary education. By 2025, universities such as Delhi University and
[ISc have introduced hybrid degree programs where students can combine subjects like Data
Science with Psychology or Environmental Studies with Business Analytics. This change
enhances employability by aligning education with industry demands. For instance, the Smart
Cities Research Project allows engineering students to collaborate with social science scholars to
develop sustainable urban solutions. The A/ for Healthcare initiative at AIIMS integrates medical
students with data science experts to improve diagnostic accuracy using Al models.

5. Promotion of Regional Languages and Cultural Heritage

As part of NEP’s linguistic inclusivity policy, by 2025, over 50 universities offer complete degree
programs in regional languages. Al-based translation tools have further facilitated multilingual
education. For instance, Bhasha Al, an initiative by the Indian government, provides real-time
translation of online courses in over 22 Indian languages. In rural Maharashtra, schools using Al-
driven language tools have reported a 30% increase in student engagement and comprehension.
Additionally, Rajasthan’s Heritage Learning Initiative incorporates regional history and folklore
into school curricula, preserving India’s cultural richness through education.

Impact of NEP 2020 in 2025

1. Transformation in Assessment Patterns:

Examinations now focus on conceptual clarity and application-based learning. The introduction
of Al-based Adaptive Testing helps personalize assessments based on a student’s learning curve.
chools and universities now use competency-based assessments rather than just marks-based
evaluations.

2. Bridging the Rural-Urban Divide

Digital learning initiatives like the One Student One Device program have equipped over 10
million students with tablets and internet access. Smart classrooms powered by Gyan Al are
being established in rural India, bringing quality education to remote areas.
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3. Enhancing Teacher Training Programs

The National Teacher Training Portal launched in 2025 provides Al-assisted modules for
educators to upgrade their teaching skills. Continuous professional development (CPD) programs
have become mandatory for teachers in both government and private schools.

4. Encouraging Research and Innovation

The establishment of the National Research Foundation (NRF) 2025 has significantly increased
funding for scientific research and technology development. Universities are now required to
dedicate at least 10% of their curriculum to research-based projects.

Challenges and the Road Ahead

While NEP 2020 has made significant strides, challenges remain. These include infrastructure
gaps in rural schools, digital literacy barriers among teachers, and the need for better industry-
academia collaboration. The government is addressing these issues through increased funding
and public-private partnerships.

Conclusion

NEP 2020 has laid the foundation for an educational revolution, and its 2025 advancements
demonstrate its potential to transform India into a knowledge-driven economy. The integration of
Al, skill-based education, and digital inclusivity ensures that students are not just learners but
future innovators.

The success of NEP 2020 depends on the collective effort of educators, policymakers, students,
and parents. In order to fully realize its potential, it is essential to continuously address challenges
such as digital literacy, teacher training, and access to resources. The policy's focus on a holistic
and flexible curriculum will help students develop critical thinking, creativity, and problem-
solving skills, making them better prepared for the dynamic job market.

Furthermore, the inclusion of vocational training from an early stage empowers students with
practical skills, reducing dependency on conventional degree-based education. By 2025, India
has witnessed a rise in entrepreneurial ventures among students who, through NEP- driven
programs, have been able to translate their innovative ideas into successful businesses. Initiatives
like Skill India 2.0 and Start up School Program have created a culture of self-reliance and
innovation, leading to economic growth and job creation.

Additionally, the integration of Al-driven learning platforms and AR/VR-based classrooms has
transformed the way students grasp complex subjects. These advancements have enabled
personalized learning experiences, bridging gaps in conventional teaching methodologies. Bharat
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Al Education Project and Bhasha Al have further strengthened digital inclusivity, allowing
students from rural backgrounds to access world-class education in their native anguages. This
linguistic inclusivity fosters deeper comprehension and encourages regional participation in the
broader knowledge economy.

Beyond academics, NEP 2020 has also played a crucial role in character building, promoting
ethics, empathy, and social responsibility. Schools have integrated value-based education
programs where students engage in community-driven projects, fostering a sense of civic duty.
The Heritage Learning Initiative in Rajasthan, for example, has successfully integrated cultural
history with mainstream education, helping students connect with their roots while embracing
modern knowledge.

As India progresses towards becoming a global knowledge hub, NEP 2020 ensures that its
education system remains future-ready. It is a transformative policy that aims not just to educate
but to empower individuals with the ability to think, innovate, and contribute meaningfully to
society. As Dr.A.P.J. Abdul Kalam profoundly stated, "Learning gives creativity, creativity leads
to thinking, thinking provides knowledge, and knowledge makes you great." The collective effort
of educators, policymakers, and students will determine the success of this visionary policy,
shaping India’s educational landscape for decades to come. With a commitment to innovation,
inclusivity, and holistic development, NEP 2020 has set the stage for an enlightened and
progressive future for Indian education.
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INTRODUCTION:-

Training is a systematic process of improving employees knowledge,technical skills,and abilities
required for their current job.It focuses on short term goals and helps employees perform their
tasks more efficiently.

Development is a long term educational process aimed at preparing employees for future roles and
responsibilities.It focuses on career growth,leadership abilities,and personal improvement.

Through the training and development task ,employees learn new methods,technologies,and
procedures which then results in better productivity.Regular training updates employees with the
latest trends,technical skills.Employees feel valued and motivated.Well trained staff make fewer
mistakes,improving quality and safety.Development programs build leadership qualities and help
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with promotions and role expansion with performing duties.Soft skill development involves
improvement in communication, teamwork , problem solving, time management, leadership.
Employee can build confidence,creativity and decision making abilities. Despite organizations
investing in training and development, many employees report inadequate skill enhancement due
to ineffective training design, insufficient follow up, and lack of practical applicability. There is a
need to evaluate how well training programs translate into actual skill improvement .It can be
needed to analyze the effectiveness of training and development programs, to measure the level of
skill enhancement among employees after training, to identify challenges in implementing training
programs, to determine the relationship between training quality and employee performance.

In today’s competitive business environment, organizations invest in structured training programs
to upgrade employees technical, managerial, and interpersonal skills. Effective training helps
employees adapt to technological changes, improve job efficiency ,and contribute better to
organizational goals. There is a need to understand that training programs truly improves employee
competencies and how they contribute to workplace performance.

Training and development programs apply to private, public, manufacturing or service sector
organizations. It supports HR managers in planning better training strategies and contribute to
academic research in HRM and organizational behaviour. Training quality significantly influences
employee motivation and performance. Training effectiveness depends on program design,
delivery methods, post training support. Overall it emerge as strategic tools that build a competent,
adaptable, and future ready workforce.

Skill enhancement refers to the continous process of improving an individuals abilities,knowledge
and competencies to perform tasks more effectively.Todays rapidly changing work environment
,skill enhancement has become essential for personal growth and career development also with
organization success.Skill enhancement not only helps individuals stay competitive in their careers
but also enables them to meet future challenges with confidence and efficiency.

CONCLUSION:-

The title suggests that effective training and development programs significantly enhance
employees skills. Organization that provides regular, high quality training observe improved
performance, higher job satisfaction, and better productivity. It will reflects with the performance
of employees and overall growth and development of an organization results. Employees who
receive regular and relevant training exhibit improved knowledge, stronger job related abilities,
and increased confidence in performing tasks. Organizations which follow regular training and
development programs for employees experiences reduce gaps in performance, stronger employee
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engagement, and higher retention levels. This is a vital organizational investment for achieving
efficiency and long term success.

Employees become more efficient,confident,self motivated,capable of handling present and future
challenges.Enhanced skills means better job performance and increased organizational
output.Skiled employees adapt quickly to changes like new processes,Digital tools,market
trends.There occur technical slill enhancement in which employees become proficient in new
technologies,machinery,software,job performance.Training and development programs make
increasing the career growth and opportunities of the employees or for the one who need to start a
job.
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Through the training and development task ,employees learn new methods,technologies,and
procedures which then results in better productivity.Regular training updates employees with the
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CONCLUSION:-
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Abstract

Anita Desai in her novels deals with various kinds of human
relationship and shows the contradictions inherent in tradition and
modernity, scientific ideas and superstitious beliefs, the dowry,
debts and social humiliations, karma and fate, the social
disintegration and their effects on the families.
The problems of man and woman occupy the central place in her
novels Maya, the chief protagonist, in Cry the Peacock apparently
is an example of the disintegrated vision of human relationships.
Even the title of the novel, Cry, the Peacock, is suggestive of it.
Maya, who symbolizes the pangs of the peacock mating, narrates
the secrets in the following lines.
Do you not hear the peacocks call in the wilds? Are they not
blood-chilling, their shrieks of pain? "Pia, Pia", they cry "Lover,
Lover Mio, mio-I die I die". They spread-out their splendid tails
and begin to dance, but, like Shiva's their dance, knowing that they
and their lovers are all to die ... When they have exhausted
themselves in battle. they will mate. Peacocks are wise. The
hundred eyes upon their tales have seen the truth of life and death,
and know them to be one. Living, they are in love with life.
"Lover,

Lover", You will hear them cry in the forests when the rain clouds
come. "Lover, [ die"....(1)

Key words :- Contradictions, Humiliations, Disintegration,
Splendid, Exhausted

The mating, the crying and the yearning for the male peacock this dance symbolically reveals the
importance of love in human relationship. The concept of love therein is linked metaphorically

with the traditional myth of Siva's.

This dance is symbolic of an apocalypse that leads to the perfect cessation of all human desires
and bondages except a yearning to know the hidden secret of life and death.

Volume 02

ISSUE 12, DECEMBER -2025

Page No. 25




E-ISSN No: 2456-6713 Print ISSN No: 3048-6459

@ International Educational Applied Research Journal

IEAR]

I International Educational
Applied Research Journal

Peer-Reviewed Journal-Equivalent to UGC Approved Journal

A Multi-Disciplinary Research Journal

Maya, the daughter of a lawyer, passes a rich and prosperous childhood, and for the sake of her
father, she marries an over-aged man who happens to be a friend of her father.

As there is a disparity of living standard between the two families, this marriage creates a wider
chasm in the relationship of the couple. The family of Maya champions human values, rights and
the freedom of mutual discussion upto a level of dissension, while in Gautama's family "one did
not speak of love, far less of affection one spoke they spoke of discussion in parliament, of cases
of bribery and corruption revealed in govern-ment.(2)

Maya's marriage with Gautama is an arranged marriage. As a Brahmin girl, she has heard much
about "fate", "astrology" and "palmistry", but for Gautama, who is "no Brahmin and no
traditionalist", these are the words "alien from birth". (3) Gautama laughs at Maya whenever she
talks about horoscope, past karmas and palmistry. He regards these matters as the property of a
traditionalist. He thinks of them as barriers which affect "our everyday lives".(4)

Maya hates Gautama for his authoritarian approach to life, and this develops deeper differences
between them while living under the same roof of a house: "They only know how to eat and how
to mate. No horoscope for that. But our lives are more complicated".(5) Their difference is the
difference of a sentimental woman and an unsentimental man.

Gautama, as the text reveals, stands for all that belongs to the mental level of human approach,
while Maya yearns to follow the call of her heart. Anita Desai has wonderfully analysed these two
characters in the following lines.

Gautama was not a man to whom confession of the heart could easily be made of the mind, yes,
readily, as soon as the idea had formed, sifted and settled into coherence, But of the heart-no, it
was of no use.

Maya's memory of the dead dog. Toto, makes Gautama to laugh at her. Being sensitive to each
happening in life, she regards the death of Toto as a prognostication for an ill-omen to her family:
but Gautama does not believe in such things. The entire visionary approach of the novelist
envisages a slash between tradition and modernity through Maya and Gautama.

Maya always remembers the prophecy of an astrologer that her marriage is going to end in its
fourth year, with the death of either wife or husband. As the astrologer proves true in his prediction
of her brother, she thinks of it seriously. She is concerned with the thought of death. Whenever she
is alone and isolated, she recalls the prediction of the astrologer:

The astrologer, that creeping, spreading sly magician of my hallucinations-no, of course they were
not hallucinations. Arjuna had proved them to me, and yet could they be real?-had never said
anything to suggest that it was I who would die young, unnaturally and violently, four years after

Volume 02 ISSUE 12, DECEMBER -2025 Page No. 26




E-ISSN No: 2456-6713 Print ISSN No: 3048-6459

@ International Educational Applied Research Journal

IEAR]

I International Educational
Applied Research Journal

Peer-Reviewed Journal-Equivalent to UGC Approved Journal

A Multi-Disciplinary Research Journal

my marriage.... He had only emphasized that this great toll that fate would take, would be taken
after my marriage.

She believes in the forecast and thinks that either of the two will lose life. She desires to possess
the body and mind of her husband. Whenever she fails in the fulfilment of her emotional intensity
from Gautama as a husband. she becomes neurotic and feels as if her nervous system had broken
down. She is sometimes so surrounded by her morbid and melancholy inertia that in her loneliness
she perceives a bizarre world of dreams that turns into nightmare, She now sees the "purple
shadows of a dreadful night".

The coldness and unsentimentality of her husband leave her alone for analysing and dissecting the
deeper Impulses of her mind. Loneliness breeds in her a habit of procrastination. She tries to ease
her tension in human relationship. Maya recites a shloka of the Bhagavad-Gita to stress the
significance of the calm of mind and steadfast wisdom. Here is this shloka from the Bhagavad-
Gita:

He whose mind is not agitated in calamities and who has no longing for pleasure, free from attach-
ment, fear and anger, he indeed is said to be of steady wisdom. He who is free from all attachment
and neither rejoice on receiving evil, his wisdorm is well estab-lished.

In fact, her failure to have physical love of her husband creates in her a philosophizing attitude in
life. Even the philosophical principles do not comfort her inner distress. The love professed in the
Gita is something different from the love she aspired to. Like Sita in Where Shall We Go This
Summer?, Maya opts for an ideal love, yet the physical love does not spare her psyche untouched.
She complains to Gautama against his unsentimental behaviour towards her:

"You've never loved. And you don't love me". Gautama is jealous of her philosophizing nature,
and reminds her of the shloka of the Bhagavad-Gita in response to her complaints. It distresses her
and she once again complains against his dispassionate attitude towards her. Maya expresses her
grievances thus: "Love has no importance for you. It is merely attachment. "

Yet another factor creating a void in human relation-ships (as between husband and wife) is Maya's
prosperous and loving childhood. In Desai's fiction, the protagonists' search conforts their distress
through nostalgia.

Maya is no exception to it. This way, the novelist unites time past with time present. Maya says to
Gautama, "I had the happiest childhood. They were my happiest times." philosophizing nature of
Maya leaves an infectious effect on Gautama. He also begins to philosophize the questions of
Maya thus that life is "an aura that passes through a continual cycle, passing from day to night,
from manifest to the unmanifest into the manifest again".
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He teaches Maya about the rebirth of human soul again and again. He quotes the sayings of the
Upanishads and stresses on the inseparable link between the present and the past karmas. He thus
shares the visionary reflections of Maya for linking the past with the present in order to form an
impression of the Absolute or a consciousness of the Timeless.

To think to think that we are to pay, in this life, for what we may have in a past one, to think that
we may have to pay horribly, oh, horribly, for something terrible, something terrible, that we
might-have done it is terrible.

City works in an organic form in the novels of Anita Desai. In this novel, too, the city affects the
plan of the character. Maya's brother, Arjuna, is obsessed by the city-sensibility. He works for the
Quit India Movement in a city, and after the country's freedom runs away from there, and comes
to New York. Here he works in a canning factory and fights for "the Negro cause. "

Maya with all her social rebuffs and domestic hardships delves in her unconscious mind where she
finds only the word 'death' ingraved. This creates a tragic vision of life in her. The prophecy of the
astrologer pierces her mind deeply. Everything unsuitable to her mind becomes an ill-omen to her:
As I threw myself on the chair before the dressing table, crushing bottles and posies between my
fingers, that echo was transformed into the rhythm of drum beats ... There is something weird
about me now where ever I go, whatever I see whatever I listen to has this unnaturalness in it. This
is insanity. But who, what is insane ? I myself? or the world around me?

Her question indicates the negative approach to life. The beating of drums' is symbolic of the
tension in her nervous system due to fear of death.

Her constant procrastination makes her inert. Sometimes. she like Hamlet, thinks of a life after
death. She is a deserted and love-lorn lady. She yearns for human love. The departure of Gautama's
mother and sister teases and baffles her. She once again realizes her isolation and loneliness. She
aspires to be hugged by her husband. But the unsentimental and cold behaviour of her husband
disappoints her.

And I yearned, yearned for her to hold me to her bosom. I could not remember my own mother at
all. My throat began to swell with unbearable self-pity. I would cry, I know it in a while, and
dreaded it, in their sane presence. 'Please, | whispered'.

In this passage, the last word "please" is expressive of the inner vision of Maya. As a love-lorn
lady, Maya wishes that her mother-in-law should stay with her. The word "please" reflects her
helplessness in the human world.

Maya represents the pangs of a modern sensitive lady. She questions Gautama about the existence
of a man after life: "You do believe in an after life, Gautama? In the permanence of one's soul, and
the resurrection of one's body, in different forms ? No matter how one dies?"
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Horror-stricken, she experiences nervousness in her psyche. She is baffled with the gradual growth
of insanity in her. The images of "cat" and "lizard" symbolize her gloomy vision of life. The rush
of negative emotions so overpowers her that it affects her vision of life too. Her world of memories
becomes a world of fantasy and deception:

If only I could discover now what I had pursued so long along roads of treacherous memory, of
great love, of great despair, for I loved too much, too many. Loved?... The word shot down the
long black vacuum and struck the very bottom of the well. Then the echo rose, spread, in slow
ripples, and struck the sides, resoundingly. Once again that word rang in my mind, clear as a drum-
beat on a waiting night.

Here, the adjective-noun phrase "a waiting night" refers to the negative vision of Maya and her
thought of death. She develops an indifferent attitude towards life. She wishes a deliverance, a
moksha from all kinds of worldly cares and anxieties.

Anita Desai in her cosmic vision interlinks time and memory together for an integrated vision of
life. In fact, time past can be defined only through memories. To recollect the past memories is to
link unconscious and conscious states of the mind.

This linking device of time past with time present signals a new hope for future. This psychological
merger of the times in a flux creates a vision of wholeness. In the novel of Anita Desa one finds
an "obsessive involvement with the characters' past as key to their consciousness, their life".
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Mukherjee has changed citizenships and lived in various cultural milieus and consequently it can
be said that she has passed through several different phases as a writer. Firstly, she lived as a
colonial, then a National subject in India and then she led a life of exile as a post-colonial Indian
in Canada. Finally she converted herself into a celebrity immigrant and moved to the United States.
The blending of these various lives and experiences is manifested in her work and constitutes an
important part of contemporary immigrant literature. As a fiction writer, her continuing concern
has been to deal with the life of South Asian expatriates/immigrants in USA and Canada and her
writings reflect the process of acculturation and assimilation in the journey from expatriation to
immigration.
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Books, internet, sources from reference books, research articles from journals, dissertation and
interviews have been used for the research. Qualitative research methodology is applied to the
research. It aims at gathering an in depth understanding of human behaviour and the reasons that
govern that behaviour.

All diasporic deliberations come to be shaded by the ideology of post colonialism. Diasporic
literature is replete with issues related to locations, movements, crossing borders, identities,
original home and adopted home etc. Both Edward Said and Gayatri Spivak emphasize culture and
imperialism as the distinguished factors that influence post-colonial literature. Edward Said
defined Orientalism as “a western style for dominating, restructuring, heaving authority over the
orient”. Gayatri Spivak expressed her views about subaltern. ‘subaltern’” means the
colonized/oppressed subject whose voice has been silenced. Both colonialism and patriarchy
resulted in the oppression of women and it is really difficult for the subaltern to articulate her point
of view and “there is no space from where the subaltern subject can speak.”

The present paper focuses exclusively on her third novel Jasmine which was published in 1989.
This novel was written in the third phase of Mukherjee’s life when she overcame the nostalgia for
the land of her birth and appreciated the new opportunities in the host country. This novel was
selected for two reasons. First, the protagonist of this novel is a first generation immigrant. This
novel is the story of a young Indian woman who experiences cultural conflict both in and out of
her own culture. The agony of the immigrants in the host country is a major theme of this novel.
Secondly, this novel was written at a stage of her life when Mukherjee had succeeded in defining
her own identity as an immigrant and an American. Jasmine contains the well-developed views of
Mukherjee on South Asian diaspora.

Bharati Mukherjee’s novel Jasmine traces the story of the eponymous heroine in her American
odyssey. The conflict between “Occidental” and “Oriental” cultures and its impact in the life of
the protagonist is expressed beautifully in this novel. Jasmine, the Hindu widow, who leaves India
for the USA after her husband’s death in a terrorist attack, is found to undergo a cross-cultural
metamorphosis in her fractured life as an immigrant. From the beginning of the novel the novelist
gives the readers a hint of Jasmine’s attempt to break out of the paradigms of traditional Indian
culture. The opening chapter of the novel starts with the words:

Lifetimes ago, under a banyan tree in the village Hasnapur, an astrologer cupped his ears-his
satellite dish to the stars and foretold my widowhood and exile. I was only seven then, fast and
ventures on scabrous-armed from leaves and thorns, (Mukherjee, Jasmine 3)

The astrologer goes on to allude to the story of Behula from Hindu mythology. Here Bharati
Mukherjee is not just exorcizing the content of the novel through these allusions. She is defining

Volume 02 ISSUE 12, DECEMBER -2025 Page No. 31




E-ISSN No: 2456-6713 Print ISSN No: 3048-6459

@ International Educational Applied Research Journal

IEAR]

I International Educational
Applied Research Journal

Peer-Reviewed Journal-Equivalent to UGC Approved Journal

A Multi-Disciplinary Research Journal

the mental space of her seven-year-old protagonist. Jasmine psyche is formed by the stories that
her mother recited to her of “the holiest sages” the “third eye” they develop in the middle of their
foreheads to peer “out into invisible world” (Mukherjee, Jasmine5), and their likes. No doubt
Jasmine’s mind is spiritually inclined even though she challenges and revolts against customs and
traditions. Her decision to fulfil her husband’s aspiration of going to America is guided by her
spiritual beliefs as she acknowledges:

I had not given even a day’s survival in America a single thought. This was the place I had chosen
to die, on the first day if possible. I would land, find Tampah, walking there if necessary, find the
college grounds and check it against the brochure photo. Under the very tree where two Indian
boys and two Chinese girls were pictured, smiling, | had dreamed of arranging the suit and twigs.
The vision of lying serenely on a bed of fire under palm trees in my white sari had motivated all
the weeks of sleepless half-starved.

The village girl from Hasnapur survives in America. She does not immolate herself because after
landing on the Gulf Coast of Florida she is raped and in turn she murders her rapist. This defiles
her mission and death is denied her: “Lord Yama, who had wanted me and whom I’d flirted with
on the long trip over, had now deserted me” (Mukherjee, Jasmine 120). The transformation of
Jasmine from the archetype of sati to that of Goddess Kali as she towers over the man, who violated
her chastity, with blood oozing out from her sliced tongue, is a dramatic and violent imagery of
self-assertion. The critic Nagendra Kumar notes that Jasmine’s “decision to kill herself first, is a
decision of a woman who lives for her deceased husband but the woman who kills Half-Face is
prompted by her will to live to continue her life” (Kumar 110). Jasmine’s journey from Punjab
through Florida, New York and Iowa to California depicts the various stages of her exilic
condition. But these exilic locations are also representation of the spiritual states of her mind.
Jasmine assumes different mythological avatars in her various exilic states:

“I have been reborn several times” (Mukherjee, Jasmine 126). She shuttles between identities:
“Jyoti [was] the Sati-Goddess, Jasmine lives for the future” (Mukherjee, Jasmine 176). She
emancipates herself from being an illegal immigrant into a self-assured American woman but her
spiritual call comes from India: “I am caught between the promise of America and old-world
dutifulness” (Mukherjee, Jasmine 240).

Not only Jasmine even the other characters in Jasmine are all exiles, expatriates, wanderers and
people on the move, casting off old lives easily as a snake sheds its skin. They are Third World
refugees fleeing poverty and oppression, but they are also Americans moving from Coast to Coast,
small towns to cities, exchanging one partner for another, in search of a dream that always seems
to elude them. A feeling of dislocation, displacement and rootlessness is a heavy price they must

Volume 02 ISSUE 12, DECEMBER -2025 Page No. 32




E-ISSN No: 2456-6713 Print ISSN No: 3048-6459

@ International Educational Applied Research Journal

I !EﬁdR],, Peer-Reviewed Journal-Equivalent to UGC Approved Journal

Applied Research Journal

A Multi-Disciplinary Research Journal

pay for the infinite freedom and possibilities that America offers. Everyone in Jasmine appears to
be reeling from the speed of changes overpowering them.

Mukherjee has explored her theme with its many nuances. The transformation of Jasmine from a
semi-educated Punjabi rustic to an American is convincing. Perhaps Mukherjee’s purpose of
bringing to the contemporary American fiction, the reality of the experiences of the floating
elements in American society, the immigrant who are trying to establish themselves is fulfilled.

It is not easy to overcome the “aloofness of expatriation” or disunite oneself from the roots and
tradition of the culture that one comes from. Jyoti, Jasmine, Jase and Jane, who make a life time
for every name, look like a possibility for every enthusiastic immigrant. Thus caught between the
two cultures of the east and west, past and present, old and new, Jasmine constantly “shuttles” in
search of a concrete identity.
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Abstract

The present quantitative study examines the impact of digital
learning systems on academic anxiety and learning interest
among school students in selected schools of the Barrackpore
area, North 24 Parganas, West Bengal. A sample of 300
students from three primary and three high schools was
selected using stratified random sampling. Data were collected
through standardized tools measuring academic anxiety and
learning interest (Spielberger, 1983; Hidi & Renninger, 2006).
Statistical techniques such as mean, standard deviation, t-test,
and correlation analysis were employed (Cohen, 1988). The
findings reveal that digital learning systems significantly enhance
learning interest, while moderate academic anxiety persists
among students. A negative relationship was found between
academic anxiety and learning interest, indicating that increased
engagement in digital learning reduces anxiety levels (Bandura,
1997). The study emphasizes the need for balanced and learner-
friendly digital pedagogy to promote psychological well-being
in school education (NEP, 2020).

Keywords: Digital Learning Systems, Academic Anxiety,
Learning Interest, School Students, Quantitative Study
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Introduction

The rapid expansion of digital technologies has brought transformative changes to the teaching—
learning process across school education. Digital learning systems, including online platforms,
multimedia resources, and interactive educational applications, have increasingly become integral
components of classroom instruction. While these systems offer flexibility, accessibility, and
enhanced engagement, they also reshape students’ psychological experiences of learning. Among
the key psychological factors influenced by digital learning environments are academic anxiety
and learning interest, both of which play crucial roles in determining students’ academic
engagement and achievement (Schunk, Pintrich, & Meece, 2008). Understanding how digital
learning systems influence these psychological variables is essential for ensuring that
technological integration supports not only cognitive development but also students’ emotional
well-being (Creswell, 2014).

Background of the Study

Educational psychology has long emphasized the influence of emotional and motivational factors
on students’ learning processes. Academic anxiety has been identified as a major barrier to
effective learning, often leading to avoidance behaviour, reduced concentration, and lower
academic performance (Spielberger, 1983). Conversely, learning interest functions as a
motivational force that sustains attention, encourages active participation, and enhances academic
persistence (Hidi & Renninger, 2006). With the increasing adoption of digital learning systems
in schools, students’ interactions with learning content have shifted from traditional teacher-
centred modes to technology-mediated environments. Research suggests that digital learning
systems can both alleviate and intensify academic anxiety depending on their design, accessibility,
and pedagogical implementation (Dede, 2014). At the same time, well-structured digital
environments have been shown to foster curiosity and interest by providing interactive and learner-
controlled experiences (Lei & Zhao, 2016). However, the psychological impact of digital learning
systems remains unevenly explored, particularly across different school levels and gender groups
(OECD, 2017).
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Rationale of the Study

Despite the growing body of research on digital education, much of the existing literature has
examined academic anxiety, learning interest, or digital learning systems as isolated constructs.
Limited empirical attention has been given to the combined examination of academic anxiety
and learning interest within digital learning contexts, especially at the school level in the Indian
educational setting (Singh & Mishra, 2018). Furthermore, comparative analyses across primary
and high school students and gender-based differences remain underrepresented in micro-level,
school-based studies (Kumar & Sharma, 2019). The present study is therefore justified in its
attempt to address these gaps by systematically investigating how digital learning systems
influence both academic anxiety and learning interest among school students. By focusing on
selected schools of the Barrackpore area, the study provides context-specific evidence that can
inform locally relevant educational practices and policies (Cohen, Manion, & Morrison, 2018).

Significance of the Study

The findings of this study hold considerable significance for multiple stakeholders in the
educational system. For teachers, the study offers insights into how digital learning environments
can be structured to enhance learning interest while reducing academic anxiety. For school
administrators, the results provide empirical evidence to support informed decisions regarding
the integration of digital learning systems. From a policy perspective, the study contributes data
that can guide the formulation of student-centred digital education policies emphasizing
psychological well-being (American Psychological Association, 2020). Academically, the study
enriches the field of educational psychology by linking emotional and motivational variables with
digital learning contexts. Additionally, the research holds relevance for curriculum designers and
educational technologists seeking to develop age-appropriate, psychologically supportive digital
learning tools (OECD, 2017).

Statement of the Problem

In recent years, digital learning systems have become an integral part of school education,
reshaping instructional practices and student learning experiences. While these systems are widely
promoted for enhancing accessibility, flexibility, and engagement, their psychological
consequences for learners have not been adequately examined (Dede, 2014). In particular,
academic anxiety and learning interest, which are critical determinants of students’ academic
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engagement and performance, remain underexplored within technology-mediated learning
environments (Spielberger, 1983; Hidi & Renninger, 2006).

A review of existing literature indicates that many studies have focused either on academic anxiety,
learning interest, or digital learning systems in isolation, without investigating their combined
influence. Furthermore, comparative analyses across gender and school level (primary and
high school) are limited, despite evidence that psychological responses to learning vary
significantly across developmental stages and between male and female students (Schunk,
Pintrich, & Meece, 2008). Additionally, context-specific, school-based empirical studies in the
Indian educational setting, particularly at the micro-regional level, remain scarce (OECD, 2017).

In view of these gaps, the present study seeks to address the problem stated as:

“What is the impact of digital learning systems on academic anxiety and learning interest
among school students, and how do these effects vary across gender and school level?”

Accordingly, the study titled “Impact of Digital Learning Systems on Academic Anxiety and
Learning Interest among School Students: A Quantitative Study in Selected Schools of
Barrackpore Area, North 24 Parganas, West Bengal” aims to generate empirical evidence that
can inform psychologically supportive and developmentally appropriate digital learning practices.

Objectives of the Study

1. To examine the level of academic anxiety and learning interest among primary and high
school students in relation to the use of digital learning systems.

2. To study the relationship between digital learning system usage and academic anxiety as
well as learning interest among school students.

3. To compare academic anxiety and learning interest of school students across gender and
school level (primary and high school) in the context of digital learning systems.

Null Hypotheses (H[])

HUI[7: There is no significant difference in the level of academic anxiety and learning interest of
school students with respect to their use of digital learning systems.
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HI1[: There is no significant relationship between digital learning system usage and academic
anxiety and learning interest among school students.

H[I[): There is no significant difference in academic anxiety and learning interest of school
students based on gender and school level (primary and high school) in the context of digital
learning systems.
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Research Gap Synthesis

A critical analysis of existing literature reveals that most studies have examined academic
anxiety, learning interest, or digital learning systems in isolation. While some research has
explored the influence of digital learning on motivation or stress, very few studies have
simultaneously investigated the combined impact of digital learning systems on both
academic anxiety and learning interest, particularly in Indian school contexts. Moreover,
comparative analyses across primary and high school levels with gender-balanced samples
at the micro-regional level (Barrackpore, North 24 Parganas) remain underexplored.
Therefore, the present study addresses this gap by adopting a quantitative, school-based
approach to examine how digital learning systems influence academic anxiety and learning
interest among primary and high school students.

Research Methodology

The present investigation employed a quantitative research approach with a descriptive—
correlational design to examine the impact of digital learning systems on academic anxiety
and learning interest among school students, as quantitative methods are appropriate for
measuring psychological variables objectively and analyzing relationships statistically (Creswell,
2014). The study was conducted in the Barrackpore area of North 24 Parganas district, West
Bengal, encompassing both primary and high school educational settings to ensure
developmental representation (Best & Kahn, 2012).

The population of the study comprised all students studying at the primary and high school levels
in the selected schools of the study area. A stratified random sampling technique was adopted
to ensure proportional representation of school level and gender, which enhances the
generalizability of findings (Gay, Mills, & Airasian, 2018). The final sample consisted of 300
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students selected from six schools, including three high schools (Nona Chandanpukur Manmatha
Nath Higher Secondary School, Nona Chandanpukur Umasashi High School, and Barrackpore A.
B. Model High School) and three primary schools (Gopal Chandra Primary School, Uttam
Chandra Primary School, and Harahal Primary School). From each school, 50 students were
selected, maintaining gender parity with 25 male and 25 female students, which is
recommended for minimizing gender bias in psychological research (Kerlinger, 2006).

Data were collected using standardized and researcher-adapted tools, including an Academic
Anxiety Scale, a Learning Interest Scale, and a Digital Learning System Usage Questionnaire
designed to assess frequency, accessibility, and mode of digital learning exposure. Content validity
of the instruments was ensured through expert review, while reliability was established through
pilot testing and internal consistency measures, following accepted psychometric principles
(Anastasi & Urbina, 2007). The collected data were analyzed using descriptive statistics such
as mean and standard deviation to summarize trends, and inferential statistics including t-tests,
Pearson’s correlation, and regression analysis to determine the magnitude and direction of
relationships among variables (Cohen, Manion, & Morrison, 2018).

Ethical standards were strictly maintained throughout the study by obtaining institutional
permission, ensuring informed consent, maintaining confidentiality, and allowing voluntary
participation, in accordance with ethical norms in educational and psychological research
(American Psychological Association, 2020). The adopted methodology was considered
appropriate for generating valid and reliable findings regarding the psychological impact of digital
learning systems on school students.

Data Analysis & Results

School-wise Mean Academic Anxiety Scores

School Name Mean Academic Anxiety (%)
Nona Chandanpukur Manmatha Nath H.S. School 48.20
Nona Chandanpukur Umasashi High School 46.85
Barrackpore A. B. Model High School (H.S.) 47.02
Gopal Chandra Primary School 42.95
Uttam Chandra Primary School 43.18
Harahal Primary School 43.70
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Mean Academic Anxiety

Nona | Nona |Barrack| Gopal | Uttam |Harahal
Chanda | Chanda | pore A. | Chandr | Chandr | Primar
npukur | npukur B. a a y
Manma | Umasas | Model | Primar | Primar | School

tha | hiHigh| High y y
Nath.., School | Scho..! School | School
‘lMean Academic Anxiety | 48.2 46.85 | 47.02 | 4295 | 43.18 43.7

School-wise Mean Learning Interest Scores

School Name Mean Learning Interest (%)
Nona Chandanpukur Manmatha Nath H.S. School 55.60
Nona Chandanpukur Umasashi High School 56.10
Barrackpore A. B. Model High School (H.S.) 57.00
Gopal Chandra Primary School 61.80
Uttam Chandra Primary School 60.95
Harahal Primary School 60.67

Mean Learning Interest

62
60
58
56
54

Nona Nona | Barrack | Gopal | Uttam | Harahal
Chanda | Chanda | pore A. | Chandra | Chandra | Primary
npukur | npukur B. Primary | Primary | School
Manmat | Umasas | Model | School | School
ha Nath | hi High | High

H.S....| School | Schoo..
B Mean Learning Interest| 55.6 56.1 57 61.8 60.95 60.67
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School-wise Mean Digital Learning System Usage Scores

School Name Mean Digital Learning Usage (%)
Nona Chandanpukur Manmatha Nath H.S. School 63.40
Nona Chandanpukur Umasashi High School 62.85
Barrackpore A. B. Model High School (H.S.) 64.10
Gopal Chandra Primary School 58.60
Uttam Chandra Primary School 57.95
Harahal Primary School 58.30

Mean Digital Learning Usage

64
62
60
58
56

Nona | Nona | Barrac | Gopal | Uttam | Harah
Chand | Chand | kpore | Chand | Chand al
anpuk | anpuk | A.B. ra ra Primar
ur ur Model | Primar | Primar y
Ma..., Um... Hig...| v... y... | School
‘ ® Mean Digital Learning Usage (%)| 63.4 | 62.85 | 64.1 58.6 | 57.9 58.3

School-wise Combined Psychological Profile (Mean Scores)

School Name Academic Anxiety Learning Interest
(“o) (“o)

Nona Chandanpukur Manmatha Nath H.S. 48.20 55.60
School

Nona Chandanpukur Umasashi High School 46.85 56.10

Barrackpore A. B. Model High School 47.02 57.00
(H.S.))

Gopal Chandra Primary School 42.95 61.80

Uttam Chandra Primary School 43.18 60.95

Harahal Primary School 43.70 60.67
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Nona Nona | Barrackp | Gopal Uttam | Harahal
Chandan | Chandan | ore A. B. | Chandra | Chandra | Primary
pukur pukur Model | Primary | Primary | School
Manmath | Umasash | High School | School
a Nath i High School
H.S. School (H.S.)
School
® Academic Anxiety (%)| 48.2 46.85 47.02 42.95 43.18 43.7
® Learning Interest (%) 55.6 56.1 57 61.8 60.95 60.67

Objective 1

To examine the level of academic anxiety and learning interest among primary and high
school students in relation to the use of digital learning systems.

Ho1:

There is no significant difference in the level of academic anxiety and learning interest of school
students with respect to their use of digital learning systems.

Comparison of Academic Anxiety Based on Digital Learning System Usage

Digital Learning Usage N Mean SD t-value p-value
High Usage 150 42.36 6.21
Low Usage 150 47.89 6.84 | 5.24 0.001
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Comparison of Learning Interest Based on Digital Learning System Usage

Digital Learning Usage N Mean SD t-value p-value
High Usage 150 61.72 7.15
Low Usage 150 55.38 6.98 6.13 0.001

Result (Objective 1)

The obtained #-values for both academic anxiety and learning interest are significant at the 0.05
level.

Decision : Ho, is Rejected.

Students with higher exposure to digital learning systems show significantly lower academic
anxiety and higher learning interest compared to students with low digital learning usage.

Objective 2

To study the relationship between digital learning system usage and academic anxiety as
well as learning interest among school students.

Hoz:

There is no significant relationship between digital learning system usage and academic anxiety
and learning interest among school students.

Correlation between Digital Learning Usage and Academic Anxiety

Variables N | r-value | p-value Relationship

Digital Learning x Academic Anxiety 300 | -0.48 0.001 Moderate Negative
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Correlation between Digital Learning Usage and Learning Interest

Variables N | r-value | p-value Relationship

Digital Learning x Learning Interest 300 +0.56 0.001 Moderate Positive

Result (Objective 2)

Both correlations are statistically significant at the 0.05 level.
Decision : Ho; is Rejected.

Interpretation

Increased use of digital learning systems is associated with reduced academic anxiety and
enhanced learning interest among school students.

Objective 3

To compare academic anxiety and learning interest of school students across gender and
school level in the context of digital learning systems.

Hog:

There is no significant difference in academic anxiety and learning interest of school students
based on gender and school level.

Gender-wise Comparison of Academic Anxiety

Gender N Mean SD t-value p-value
Male 150 44.12 6.57
Female 150 46.85 6.73 3.41 0.001
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Gender-wise Comparison of Learning Interest

Gender N Mean SD t-value p-value
Male 150 58.96 7.21
Female 150 60.87 7.08 2.32 0.02

School Level-wise Comparison of Academic Anxiety

School Level N Mean SD t-value p-value
Primary 150 43.28 6.35
High School 150 47.69 6.91 4.86 0.001

School Level-wise Comparison of Learning Interest

School Level N Mean SD t-value p-value
Primary 150 61.14 7.03
High School 150 56.42 7.29 5.17 0.001

Result (Objective 3)

Significant differences were found across gender and school level for both academic anxiety
and learning interest.

Decision : Hos is Rejected.

Female students and high school students exhibit higher academic anxiety, while primary
students demonstrate greater learning interest, highlighting developmental and gender-
based psychological differences in digital learning contexts.

Research Findings

% The analysis indicates that students who regularly engage with digital learning systems
experience noticeably lower academic anxiety than those with limited digital exposure,
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suggesting that familiarity with digital platforms supports emotional ease in learning
situations.

Results further show that learning interest increases with greater use of digital learning
systems, reflecting the ability of digital tools to stimulate curiosity, attention, and learner
involvement.

Statistical examination reveals that digital learning system usage is inversely associated
with academic anxiety, implying that structured and consistent digital engagement helps
students manage academic pressure more effectively.

A positive association was identified between digital learning system usage and learning
interest, demonstrating that technology-supported learning environments encourage
sustained academic engagement.

Gender-based analysis shows that female students tend to report higher academic
anxiety than male students, while at the same time displaying greater interest in
learning, indicating differential psychological responses to academic demands.
Comparison across school levels reveals that high school students exhibit higher levels
of academic anxiety than primary school students, likely due to increased academic
load, evaluation intensity, and performance expectations.

The findings also indicate that primary school students demonstrate stronger learning
interest than high school students, highlighting the effectiveness of interactive and
visually engaging digital content at the early stages of schooling.

School-wise analysis shows a clear pattern in which high schools record higher average
anxiety scores, whereas primary schools reflect higher learning interest, emphasizing
developmental variations in students’ psychological responses.

The rejection of all formulated null hypotheses confirms that digital learning systems
significantly influence both academic anxiety and learning interest, and that these
effects differ meaningfully by gender and school level.

Overall, the findings establish that well-designed digital learning systems can function
as psychological supports, reducing anxiety and enhancing interest when implemented
thoughtfully and age-appropriately.

Conclusion

The present quantitative study concludes that digital learning systems have a significant
influence on the psychological dimensions of school students, particularly in relation to
academic anxiety and learning interest. The findings clearly indicate that students who engage
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more frequently with digital learning platforms tend to experience lower levels of academic
anxiety and higher levels of learning interest, highlighting the supportive role of technology in
contemporary education. The study further establishes that psychological responses to digital
learning are not uniform; rather, they vary across gender and school level, with high school
students and female students exhibiting relatively higher academic anxiety, while primary
school students demonstrate greater learning interest. These variations emphasize the need for
developmentally sensitive and emotionally responsive digital learning practices. Overall, the
study affirms that when digital learning systems are thoughtfully integrated into school education,
they can contribute positively not only to academic engagement but also to students’ emotional
well-being.

Recommendations

% Structured integration of digital learning systems should be promoted in schools to
reduce academic anxiety by providing students with interactive, self-paced, and learner-
friendly digital resources.

«» Teachers should receive systematic training to design and implement digital learning
activities that enhance learning interest while minimizing cognitive overload and academic
stress.

% Age-appropriate digital content should be developed separately for primary and high
school students, recognizing their distinct psychological and developmental needs.

% Gender-sensitive instructional strategies should be adopted to address higher academic
anxiety among female students, including supportive feedback, flexible assessment
practices, and confidence-building digital tasks.

< Schools should monitor students’ psychological responses to digital learning through
regular assessments of anxiety and learning interest to ensure a balanced and supportive
learning environment.

« Policymakers and curriculum planners should integrate psychological well-being
indicators into digital education policies, ensuring that technological advancement aligns
with students’ emotional and motivational needs.
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INTRODUCTION

Pregnancy is the time when one or more babies grow inside a
woman's uterus. It can result from natural conception through
vaginal intercourse or from assisted reproductive technology.
Pregnancy can end in a live birth, miscarriage, abortion, or
stillbirth, typically occurring around 40 weeks from the last
menstrual period. This period is known as the gestational age,
which is slightly over nine months. Implantation happens about
8-9 days after fertilization. An embryo refers to the developing
baby in the first seven weeks after implantation, while the term
fetus is used up until birth.

Early signs of pregnancy can include missed periods, sore
breasts, morning sickness, increased hunger, implantation
bleeding, and frequent urination. Pregnancy tests can confirm
pregnancy, and contraception methods are used to prevent it.

Pregnancy is divided into three trimesters of about three months
each. The first trimester involves fertilization and embryo
development. Miscarriages are most likely during this time. In
the second trimester, the mother may begin to feel fetal
movement. By 28 weeks, over 90% of babies can survive
outside the womb with good medical care, but those born this
early may face serious health issues.

Good prenatal care can lead to better pregnancy results. Nutrition is key for the baby's growth,
and prenatal care includes avoiding drugs and alcohol, exercising, and regular health check-
ups. Pregnancy complications may include high blood pressure, gestational diabetes, and
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severe nausea. Ideally, labor begins at term, which ranges from 37 to 42 weeks. Babies born
before 37 weeks are preterm and face more health risks. Inducing labor before 39 weeks is
generally not advised unless medically necessary.

Most pregnant women experience various symptoms that indicate pregnancy, such as breast
tenderness and morning sickness. Key early signs include the presence of human chorionic
gonadotropin (hCG) in blood and urine, a missed menstrual period, and implantation bleeding.
Other physical signs are increased basal body temperature, Chadwick's sign (bluish
discoloration of the cervix), Goodell's sign (softening of the cervix), and Hegar's sign
(softening of the uterine isthmus).

Pregnancy can also lead to hormonal changes causing pigmentation of the linea alba, known as
linea nigra, and darkening of the nipples and areolas. Additional signs may include stretch
marks, varicose veins, peripheral edema, gum bleeding, and melasma. Other common
symptoms consist of constipation, back pain, pelvic girdle pain, headaches, and changes in
food preferences. Pregnant women may also experience urinary tract infections and disrupted
sleep. Each pregnancy is unique, and not all women will have the same symptoms. Most
common signs do not significantly impact daily activities or pose serious health threats.

During pregnancy, a woman's body undergoes many normal changes. The uterus grows larger
and may lower in position near the end of pregnancy. Notable changes also occur in the breasts,
with larger and darker areolae. Key hormonal changes include rising levels of progesterone
and estrogens, which stop the menstrual cycle. Having a full-term pregnancy at a young age
reduces the risk of certain cancers, and this risk decreases further with each additional full-
term pregnancy.

As early as the second trimester, the fetus is seen as a successful allograft because it is
genetically different from the mother. Increased immune tolerance during pregnancy helps
prevent the mother's body from reacting against the fetus. Women with RhD negative blood
carrying a RhD positive fetus should receive a Rho(D) immune globulin shot to prevent Rhesus
disease.

In the first trimester, women experience a significant increase in minute ventilation, and the
womb can grow to the size of a lemon by eight weeks. Common early symptoms include nausea
and tender breasts. Braxton Hicks contractions, which are practice contractions, may start
around six weeks but are usually not felt until later.
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Throughout pregnancy, a woman's total blood volume increases, especially in the third
trimester. Maternal activity and sleep positions can influence fetal development due to potential
restrictions in blood flow. For instance, lying flat may compress a major blood vessel, which
can be relieved by lying on the left side.

Most weight gain occurs in the third trimester, and the woman's abdomen changes shape as the
fetus prepares for birth. The fetal head may drop into position, which eases upper abdominal
pressure but increases the need to urinate and pressure on the pelvic floor. The timing of this
head engagement varies, particularly between first and subsequent pregnancies.

Anthropometric measurements are noninvasive assessments of the body, important for
evaluating nutritional status in both children and adults according to the CDC. They are mainly
used in children to check health status, nutritional adequacy, and growth patterns, which are
essential for assessing a child's well-being. In adults, these measurements help evaluate health,
dietary status, and future disease risks, as well as diagnose obesity and determine body
composition.

Key elements of anthropometry include height, weight, head circumference, body mass index
(BMI), body circumferences (waist, hip, limbs), and skinfold thickness. Accurate repeated
measurements can reveal medical, nutritional, or social issues in children. Abnormal results in
pediatric cases need further investigation. Athletes can also benefit from these measures to
enhance performance and detect potential medical issues like eating disorders. Furthermore,
they are used to assess pregnant women's nutritional status and obesity in patients. Gestational
weight gain (GWQG) is a natural part of pregnancy, reflecting the growth of the fetus, placenta,
and maternal tissues. The Institute of Medicine (IOM) concluded in 2009 that all women,
including those with obesity, should gain some weight during pregnancy, with specific targets
based on their pre-pregnancy weight. However, many pregnant women, regardless of their pre-
pregnancy body mass index (BMI), gain too much weight and often retain more fat after giving
birth. Excessive weight gain during pregnancy can lead to complications such as gestational
diabetes, high blood pressure, and an increased likelihood of having a cesarean delivery, while
too little weight gain can cause risks like preterm birth and low birth weight. Staying within
recommended weight gain ranges can help reduce these risks and support better recovery after
childbirth.

Research has shown that there is limited data connecting appropriate weight gain to body
composition changes during pregnancy. Some studies have indicated that women who followed
older IOM guidelines retained less fat postpartum, and differences in fat gain patterns were
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noted among women with varying weights. For overweight or obese women, excessive GWG
was linked to greater fat retention compared to those who gained an adequate amount of
weight. The 2009 guidelines differ from the 1990 recommendations, especially regarding the
classification of women by weight. Given the rise in BMI among women entering pregnancy,
further research is needed to evaluate whether current GWG targets effectively lower maternal
fat stores during pregnancy.

Despite the intention for fat stores to support breastfeeding, women with higher BMIs often
breastfeed less than those with normal BMIs, which can increase health risks in future
pregnancies and long-term for the mother. Various methods exist to assess body composition,
but measuring body composition during pregnancy poses challenges due to limitations in some
methods and the complexities of distinguishing between maternal and fetal tissues.
Anthropometric measurements, like weight and circumferences, remain practical for
estimating body composition during pregnancy and can be effectively used in clinical settings.

Anthropometric measurements are important for monitoring health during pregnancy, especially
without advanced technology. These measurements help predict neonatal outcomes, evaluate
maternal nutrition, and identify potential complications.

Key clinical aspects include predicting neonatal health, as maternal weight, height, and body
mass index (BMI) are linked to infant birth size, indicating risks like low birth weight or
intrauterine growth retardation. They also assist in monitoring maternal nutrition through
measures like Mid-Upper Arm Circumference (MUAC) and skinfold thickness. Additionally,
high indicators in late pregnancy may signal risks for cesarean delivery and other
complications.

Early detection of metabolic risks is possible with specific skinfold and MUAC measurements,
allowing for timely intervention. Serial measurements of symphysis-fundal height (SFH) track
fetal growth and may highlight issues like macrosomia or growth restriction. Essential tools
include weight and height for BMI, MUAC for nutritional status, skinfold thickness for body
fat assessment, and growth charts for comparing measurements.

Gestational weight gain during pregnancy affects infant birth weight. A strong link exists
between how much weight a mother gains and the child's birth weight, with low maternal weight
gain being a preventable cause of low birth weight (LBW). Many pregnant women do not gain
the recommended amount of weight, either gaining too little or too much. Understanding
maternal factors and body measurements is essential, as these can help predict the risk of low
birth weight.
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Importance

Anthropometric measurements such as weight, height, circumferences, and skinfolds are
important during pregnancy for several reasons. They help assess maternal nutrition, predict
risks like gestational diabetes, preeclampsia, and low birth weight, guide nutritional advice,
monitor body composition changes, and ensure healthy fetal development.

Key uses include nutritional assessment, risk prediction for complications, monitoring fetal
growth, tracking body composition, and enabling early intervention. Common measurements
used are Body Mass Index (BMI), Mid-Upper Arm Circumference (MUAC), skinfold
thickness, and waist circumference. These simple and cost-effective methods allow healthcare
providers to proactively manage pregnancies for better outcomes for mothers and babies.

Objectives

The objective of the study was to examine how changes in anthropometric indicators during
pregnancy, including weight gain vary compare changes among body mass index (BMI)
(kg/m2) groups and examine how the changes were associated with adequacy of gestational
weight gain GWG.

Sample size
In this paper, 60 pregnant women have been selected by random sampling method.
Variables

In this paper, independent variable was pregnant women and dependent variables are
anthropometric measurements such as height, weight, gestational weight gain and BMI.

Methods

This paper was a secondary analysis of data from a study conducted to examine the role of
weight changes during pregnancy.

Anthropometrics

Maternal height was measured at baseline (<12 weeks). Weight was measured at baseline, 16-22
weeks of gestation (second visit) and at 26- 32 weeks of gestation (third visit) during pregnancy.
GWG was calculated using the measured weight at baseline subtracted from the weight at visit 3.
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Result

Table presents the anthropometric measurements of 60 participants:

Anthropometric
S.no. Indicators Category No. of samples Percentage

140-150 cm 14 23.3%

. 150-160 cm 27 45%

1. Height

160 cm and above 19 31.6%
40-50 kg 22 36.6%

2. Weight 50-60 kg 27 45%
60 kg and above 11 18.3%

18.5-25 15 5%

(normal)
25-30

3. BMI (kg/m2 18 30%
(kg/m2) (overweight) °

More than 30 7 45%

(obese)

3-4kg 12 20%

Gestational 16K 25 41.6%
4. Weight Gain %6 0
(GWG) More than 6 kg 23 38.3%

From the above result, it was concluded that 23.3% of pregnant women have 140-150 cm height,
45% have 150-160 cm height and 31.6% have 160 and above height. Similarly 36.6% pregnant
women have 40-50 kg weight, 45% have 50-60 kg weight and 18.3% have 60 and above weight.

25% pregnant women have 18.5-25 BMI, 30% have BMI between 25-30 and 45% have more
than 30 and above BMI. 20% pregnant women gain 3-4 kg gestational weight, 41.6% women
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gain 4-6 kg weight and 38.3% women gain 6 kg and above gestational weight during
pregnancy.

Discussion

Pregnancy is a time that requires a lot of physical effort as the body changes significantly. It is
essential for women to gain weight within the recommended range to support their health and
their baby's health. In this study, variations in body changes during pregnancy were noted based
on the weight status of women at the start of their pregnancy. Women with obesity generally
experienced negative changes, gained less weight, and showed more variation in their
measurements compared to women with normal or overweight BMI. Women who gained the
right amount of weight had minimal fat gain and slight positive changes in their body
measurements, while those who did not gain enough experienced negative changes. Greater fat
gain was linked with excessive weight gain compared to adequate weight gain.

The data show that body changes during pregnancy vary based on a woman's early pregnancy
BMI and relate to how adequately they gain weight. Women who gained the right amount had
little fat gain and avoided negative changes, supporting current guidelines. Further studies are
needed to confirm these results and examine how these changes relate to other health factors
during pregnancy.
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QEATIAT :

N forem aiRest wew yaer F Ry anfeardt ager fGrem &1 g1 1 srfiwier serwe
FR & F Forea § OF & Rora gt # woiqr ot e oRA@eer F S
& dgd S # weier AR SEH FEEF A W IS Y AT I TUT TESRET
aRrsrenat w1 faator fFar man Sad s, Ao gea, g9 gded 3R gy
3cuTee F1 F14 fFAT o1 @ § geg T A aRAerenst 7 anfd s aer o,
Ftereay aReer v g1 3 vaR 38 aRAleenst # rder aRAser qur At
garer arr gRASH, e Ty IRASEt &1 F#Ar R = @) s aR@enet F
faator @ ok & 626 ATAT FT YeyaT UF HYTAT T & 133980 FFA F ofF AR
g5 81 e sausw Y W FR aRfPufadr sk wiawor & oRade gar §) Rd
gt & RAER & R e & segrfadt ¥ g7 7 st caaw aRade garm §
wifeer wHllem gdaer A Rvy & grada aiRer e 39 e Rvw & gase 3@k
JER AFeRle & Wifeed F1 eI fpar ¥ -

1. "), e, TF 3T (2025): H9SH qEAH giiEHeHR US FHAAS Y (SIAT THrerT
F3W) A 3@F A WAT @t § g Fal A garar 65 gfaera # iy F1 seaw@
g1 e A T ITAT A

2. R, St (2024) I+ FfTFeR (FeaA™h yFRE) F TdTaqw FEHT o gaA A=s
H YA T 3GH A @IT FA 30 gfaera H FA &1 ST fFar § |

3. =gsT, . UA. (2023) : F5qF A% gifiFeay (MSHTHR) F sarm § &F Srearg
A qETET daeel @ g8 @ Rufa F off dgav scurea fewar # 20 faewa @&
HURT ST "l §1
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eI AT -

N AT & A ALy & yRgw & g S werafAs sHE @ &1 a3 fFar
AT 31 T AT 21°22 ' { 22° 25 3cadl T AN 74° 25 @ 76°14 qdf JAwR F
#egw 8030 T fhalier # REamd §1 Fager 96 Avf 3R Foier 7y ardt & Rva
¥g & sitfas e & srcded Agcaqol §1 39 &F # Rord ast & =g wwEl &
e & FROT F Fao Ifearl AN FAFT FIF FHGE F Sliad F F FUR §3ml
39 &7 # gaAE # F 07 # aas aRade @ ¥ slnfas e & o fvr &
AT 8T F T H AT IEfaE a7 F

3T -

oM FT GHE 32T HeIq &1 G el & se@fady wuer g F1 wurfas wfas
IRacal F1 AV F §1 F0F AT IREINF FHell & SgAfAh FHal A §C
TN $T g AT FAT 94T HNAF [FEaR 1 ATCHS HFaa FEm MiAaT &

aner gfafer -

Ay I FH ARE vd gfadias nwst F1 gaer R aan §) ufAE snwst w1 e
IR vF weaATaelr fAfdr qarT anereeEr AR sraeiwa & ATewd @ wdator gEnr fRar
7| AR yiaade R @Rt AR a7 ad 9@ qgdlla @ I F 9he WIS
IRER #T1 gogar qdaror fFar T @EfAa mwst 1 Rwor g R wiftadn
faftat et area garr sitwa A A & anfe F s R arm)

It o YT 7 IRt 1 faeawor-
G forer S arer Rars oAt & frams fa=or & 7 A ffiest =wolt & sgnfa o
YT # IR g3 8| ae aRATSns & AT ¥ qF S § wEmwnerd $i vd saaardE
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F¥ 31Tl 7 7 A ot ofY | g FRF aga AR sarer & wFFT warfF 15 gfaera
a7 aur g vHal A @ 20 gfaea &8 dk aEERs FR §F ad swe
& T A FYW T HAMOF 3 41 gfdaad a7 & Far = sl yovR B &
sgfad R & eada fffes w0 F wal, paif, et Ak FuEt qur st
g, Fomadt diul fr $ Fer 20120 FFEI daher A A St A1 3w 2R o A
s & diffa aee svaer 91 O i aftwrer semfadr FR aet smaRa @ @
% #g # @ 30w FN i I M Ay FET F HfAa ARG aeEt Hr sy
g &=t & @ fawar @

arr s aRAeemat & fator @ G F R aeet F fea F Fror gyt #
HTFHYUT ST wHal AR AEaRE wadl H 3 ’AF g6 a9 §1 ada {as
yorTell & f3F @ AT MgAT A qGATT U A SAF FHAl F TIA ¥ IF e
39eet gl | AR U WERETT S G Yo S arell FY @ seamiadht
PR A IR 3WF IFa O o ada & B & For 72609 gFeIW &7 #
sefady F & a1 @ § S Fa 72.8 yidwd gy F yFe Far &1 AdAS "l
#3993 HfA A FaE i FA F1 T F f FA A F & owr §1 W IR TF
R I OF Al A 3awg AR WA F RAEAR gam &1 g B A1 FN v G
WA o @ TR T Faw g F dG A A s TS A wgwe g §) T F
FIF AEARAF F & FIW F T W 3eAqMah F A 3R 377@ & @ &1 T2
sefadr F/ &y F aRawdia & @ &

e fafvant @ gFa a7 & ot sqmfadr FR #1 fear gom &1 @ seEfa
#1 Rfaw wF & FR At 1t &) Feleares iR Foslt scuRaT FogE sgEfAd FR
a7 FaR & FROT FuHT At 3T A Y gor A w=A F WX 39F AT ww A
FUR g3 &1 1y & Fja1 Taor AR wAERor e F gAad w@ F e F71 aew
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wifea gam 1 39 YR e Iue ag IRl @ IR agsifaw FN @ A
aRard frar &1 & 7 fverar 3k shifes sreeme & FRor adfle awedidr e B
FA tF yAE gaAlfa §1 O samae wflreror AR SmreRar gart g BT S awar
g O # 7 Fga Aeonds e aeEl F oo @ aRq SR ar ged W
segfad F & &7 RAFar iR 3cuea # 3 iy A gramaar F

fasay -

dHer it e aRAear F dgd @G o & Jder 3R 3EdR e W

fafia o oRAeenet & REd gt &1 Rear & G & sqafad R/ aew #

s IRade fhar &1 e 1 e $ @ aEalRs $ 3k B sefadh

F & w0 F oRadia fFam &1 dawa & o 72.28 vfawa Iy fawe afdsa & 3k

IHOF qea A FFATEAT T Yhe FAT §1 TAAT Ig HAF FYFI A AASA FT 7@

i & w7 7§ Ffia @ 9o §) S it senfad vaet § ga@ 6w A § seonfa

g1 arell el & e wuer wawA@ §) seFfAh f W FRl F Ig JrHAOT I

¥ 3vorae #fasy IR Ircafasit FR A 3 Fors wFa &

e Iy -

1. 3nfd% ve wifegdr Faraareaa| (2010)1 ST @ifEgdr gRas: Ser s
AET YT WFR|

2. 3% vq FIETH T (2025)1 FHET G| HET WU WHR| THE
AIfeIRT 3MHS| https://des.mp.gov.in.

3. 3cuifadl vd We THEHIUT fasmer, Avy waer|(2010)1 wifeqehr 3ns|
https://mphorticulture.gov.in.

4. ToE Feamor quT $ fF f@smer hitps://mpkrishi.mp.gov.in.
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5. 93T, F.UA. (WUGH). (2023) §39%F 3HI® giicFe (@3 1 3R 2 g
NS TR HRAT FW ey aRweg. ICAR Tohrere |

6. ST, St (2024). gificheux (74T WAMRAT FTHIOT). FHeATON YT

7. AT, AR, TI FSOM, UL, (2024). Ie-gIfee Adodic U3 o ufserT 3w

8. R, A. (2023). AR AEH Us FAIarsN. TR (372
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"grtor e # e FAeat e fSrer wemwer #1 sifaer

1. geTTa aterdr AT AR
ey faders AR rfeuacar v AT srfegaear ¥ I g8 W
UTEdqE TS @A adafas a7 aur B a7 Qe &1 & g § i Rew
fasmmar # #Agccaqul AerelE @ Bl U F oidw e A

AAFIT EATdDIca adafeE vd el et i Aerent F osiefiea R o
AT T[T (A.Y) ¥ 3@ aF gan s fdies &1 oo d=iga sk

Tog YeTem Jta# THegd YHR 1 @ &1 Ferem e @adl & PuiRa
anemeft & 3EN IS (@1 W) F1 Searaed IdcaaE &

R - Todfa {Aa &t &= (adefs wd &) & RAffes RQamt va geanst
sharslt freafaearea F @7 aar &, afFe Qs 3T & Aegw § [A9ed 1

IR (A.9) N FEFd a1 FAgTART 8, 38 dgaa A FERITFAT ¢
Paper Rcevied date Jradl gaadir A= ¥ Asrer AT H HAF A qRacdT
05/12/2025 T I A | S R deren s & qF suTeas yora

Paper date Publishing Date TEl FT FEAT A "aEe g TRRURET ¥ T @
10/12/2025 2 > °

DOI Qe 3mAReT # i A a3 Y & e e B

hitps://do.ora/10.5281/zen0do. 18174668 oM 3NN HT FeAMMF FodFd gomelt ¥ T §H

fadeeA® AT Yo Y 3T [T & ® &1 I8

IMPACT FACTOR (1992-97) faderers wsfa 1 W 31 0% sfdsw & faw

5.924 edFrelle FEAY gaa W AR Rar =ar § aur ase f;

TIARaE AuiRa & =AY & A F FEaEE 89 F
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Riffest Riwedl &1 Rieqe it 3 Rftse aRasst &
qdT e &7

q e Far T g1 3 syawwr & Iy & & Qv suA
AaTaR d8g AuiRa F & § Gwd srdcgarar #
fAuifa e &7 3R F & Qv Wicara Ba a1
T A 3% § & sredt Aerer # dbaite JmAed
(Democratic Planning) ¥ SR f&ar aram srafq o<t U=t
AT & AETH ¥ Adhadiias AN & @R a& ggaa
A7 T 2

AEAfaeq : Ideyaeyr, APE Arerenr gRada wriEfa,
WcATge

faFediha f@AseT (Decentralised Planning) :

RFdsa atesr & Ao 1 fAator g susr e g @ 7 g Affe aE
EaNT HATod 81T §1 $8F Hecdid Arorell AT v FaeE # T a7 {Adv F
it Y afr e @ §1

dFaifar e REedea Aaee &1 & wE & 3 59 R F e &
QSTAT3T FT TAH TYT IAFT FAeaded T H AT AT AT HENGRT @t §1 Tt
TS YOSl & gH AHdiae A $T TET @ Thd ¢ ARG & Aot i A,
@87 3 &1 FAUROT o= AT FAT W@ & T @ &7 @AY A FEEEt w g
HATE &1 T@T §1 T§1 W T=d F T df Aedias g, dfed Qe &1 @
ARdiTs AT BT &1 TET FROT § F 9RT § WHR 19 a1 F1 Feaw Ra-yfa-fa
FH g Sl & AL fYearw Y W Fedr o W@ T FA Y A i gEaan
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3W 919 W I3fw AR axcl § & 3mer saar i ameflerdt swe e W aw Rggsme
gl

9. FHACAIIAIG FT AT ¢ & 99dr T gomell & IRIA IForar & aent fr Aeiert
¥ AIreAT & 3 TETH UG dgaT glet T TAT § TP TR AV HT JTeAT HTTIHATA
¥ aX F dgax ReHIor gar § aUT TR FuTHE F gEaeyw i 30 el SAeE
gl Bl R #F 3er e T H vardl TS WA FF FX @Y 8 T§T A fAFT
Had FaE! § FifF AT ganT AT AAT RFEH FEFA F A F 99T #
3ryar T Qe et § ¥ T JYRer 7§ iR W@

AFaifad fAFediator sryar rior aRa # aenfos qur s Rufagt §F gur o
IR T gt i 3T F 9 @ F 3239 § FAqAad) 1957 H goded T
Agar afAfa afda i 74 T 24 AR 1957 & 39 ROE & g1 &F =T F
e T W JUFRT va Rl &1 [Ahagior &1 cged ags g afffa o
AT FEgl- "Heal W FEAT F @ T AN A FRVER AT F Aedia g e
FRIf F AT Icaierl @ 3N TWFR FT FIH ANERH, 3cd TR N AT TAAT qdl
STEl TaTHdT g Ul Y HIAT g1 I@gaT AR |

T U §EE AN diddaiis G # o @ 8. e 9/t AR e f g
AT va e afafafar gad 9 RE s @ a e Fa & T wd
& gAR Jfal vd Ao fr sraegwanst fr Swerer FIA ff IS g g A dEEt
1 wfng qffe F A TS 19 WA FE YU FT HATET FIT AR

forem wemwer #1 ${fAFT va #Eea (Role and Importance of District Administration) :

Tod A e e IR $F§ gt &1 3a: Saar 1 R Ber Faw | &
T 3Rl &1 39F IrATEr HTA-R AT F A e TR 9w @ g R S
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g U= Ry gt & et &1 SOd @ & @y aFad war §1 e 5w veraa
A W s A E. Tl T Fad Wi AfAAt ® & FafEua fFar aar €, afew
Seer Afa-Aataet & gaa & st Auias g gar g1 aae gaw fr =@ T aun
R A3t F AR va 39F haeaad i 2T @ Far gemaa 9371 399 [{g
grar ¥ oRa & e wenrwer 1 fAwT 3R wgea RAra FROT @ @Ay w0 F eperE
e s -

(1) TR Fref@t AR et & forar &7 # awy Fwm

(2) EIFR FT H-USIET THAT FIT |

(3) R FRIT F ATCIT ¥ a1 F1 FFVF RFm 3R Feamor =7 |
fAsa yorel & RAffer &7 (Different Forms of Planning) :

faora an-afe @t & ke sma & aefior e §q IRl R wEhfa # e
YR HT farsrer ggfaal &1 sreravor R o 8, et worw 5w yaR §-

1. Feqsreld U9 Qewrela Al eT a1 ag afr F A S e gfsar
YAt S §, 3HA dcHIfod HERIAFAINT Td FAEABT H A@HS @ A gl
drchifas FHEY M+ vd FHTfas Sl @ avg Y @ Fhdl 1 59 TR oY afer
A s gorell archifas TRTAEt # g0 F- F AT gl gd &1 v oy ar
Ffl-wef Badffar Aot g aelt @1 - sprare @gea e el Rfawy w6 &
IaET ¥ e & AT sar =AY Qe 9T FTEYT Jeuwitas e & afde
gt 81 gud AR, seuwfee PAee & semEr a1 suF A-ar deEf f Qe
it AR Y It §1 suH FEUTRe v EIEHAcAS IRadd AR I§d &1 SHH Jaaviy
Ao gw affy a1 e affa Aeed anfae @t §1 S anfdiE e g ddefow
A1, STAwedr @G0 G AT $ETae et 1 FIACHS FAAIAT H JURA

Volume 02 ISSUE 12, DECEMBER -2025 Page No. 76




E-ISSN No: 2456-6713 Print ISSN No: 3048-6459

@ International Educational Applied Research Journal

IEAR]

l International Educational
Applied Research Journal

Peer-Reviewed Journal-Equivalent to UGC Approved Journal

A Multi-Disciplinary Research Journal

eq ot M1 oy Iaf i deed QezEfr A Ao A wEhfa A wgEs @
¢l 9g vd & rafyr f Dot F 7T FHGET AR @1 gaT § HRa #’ arfds
Ao affF a9 & T Al §, 3% duasly denst F @ s T ¥ 5 RWE
gl & TR A oA FAF T A AR gadt Tt 1 FEeE ww Aeaw g
arell 9fhaT &1 T daauiy Aeer F @MAT T FA e giw ant F QAT gEAwm Sar
gl

(2) & e - gomell & ganT o3 &l vd Fdvet 9ddiy &, AsEwdT a7
st sitnfas oRFEufaEl o &t ff Faeant & ga & &1 g9 Far s @)
SIH U4y AT A FIFA W Il 9 IddiT R FIHA, ATy Rew
FEFEA WfAe g1 & Fee F1 yoreh 7 & faey & afiE ve senfow gun
¥ IFEE FREFA an] FY e
(3)a§u:eﬁmaa-mﬁmaaxmw#mﬁm%§mmm§aﬁm
e FEFAT & @ IR g3l a¥ 1952 #, qu A WHEAS fAwm FEwAT &
IRA gEfior & F 3w FEEA TAR TN FHA FR T GeUTEST F remar A,
Taeey, e, ag vd FER 3G, F5h, AW, TEAR A sreis aRASEmsit w#
Fefipa R s @1 IreTd 3 UF WY Ad ueul & verr = e f 3w
forer wefar sgu e gefa weerd §

(4) effea va vfas fAee- wqfaa sl o awfos Rem & Qv gefiea @
Tufas At #1 @Ay 7gca 31 F Ao wqfaa s e i sEuror w
sraRa & vfas Rew wd aefiy e 1 srauron s Bed-sad 81 affema
frreer w1 vanfawar @ st aifda anr area fFar s wFar 81 Fefiea A &
seadta TafaF, gRdE @ gdE a7 f st # afdw R et € S @
yFR & Feffa §-
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wrfAE & - FW, gyuree e @6fta G, w@e, aifadr oy |
efadias & - fafastor aur gefior va R @ |
qeras & - 3, fio, aRaes R anfy |

(5)Ww§-mﬁm-mﬁw¢mmmmm
TR W AT gar #1 6T TR W s &1 @& #1 3@ e Tax i sFeal
(T gh1EaY) F harfead F &1 Ader R srar g1 W Rufa & A s &
HRAFIRAT F1 TSAT 1 dFHART SATHRT 8T @Y It §1 HH HROT AGSTT F1 3rafaa
any gt e orar 31 5w wER A aee yorelt ¥ el e Sear 1w
st gorrell Fedapd Fere yomell Hr W ¥ Rdedpd e # sg-eady
Aot A IrauRon FfAF WE vd IUYFd A Sl ¥l agEadT e gomeh #F
o 1 P AT SERE T (8% qur 93) W Reqa e AR R &
FAEawq BT Bl 3HF Headd frdtoe #1 9fhar 8RR T ¥ 98 TR A AR 3w
gl 31 3w i WA & T W A seadagdr F A7 IRT A ¢

(6) AT T Aea- affid T AAST qomell & Ieaeta g Ay Gwd e a9t
N AT qAR At gfear sl ST @) amefor R @q afdra @et gomel &
Ieadta Tt gt f aflie wa aEnfoe Rufa #f gura & A diser sarf ard
T FifF FAfFa Ao F dea e oot f gl aefdee & daeEad gy w701
et 1 31 swF v afdya @@t vomeh sugF An ST §

el AT 1 FTAOHIT (Levelisation of Decentralised Planning) :

AR A HAF SaEEdr 47 AfFd qur AT A7 ior aEt & wnfder @1 oI
g e &1 R vt & Renfora wvar sagFa war 81 sa At a7
Ao va fFaeaae IS UIed Seive, AR @8, W 99T IRER T W g §1 39
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mwmﬁﬁuﬁmm#muﬁmmﬁmﬁm
oq HaRTS @ g1, T 3TN ged ol e e w1 wadeer e ver @ e
ST §&FaT -

(1) aiRaR® Fae (2) aH Tai @A (3) @vs w&ady e, (4) Ber &ada
forgtser, (5) & s, (6) wiedi fadlsrer (7) Usdr faastet |

qiaie® A4aster (Household Planning) :

TRAR FT RIS T T6T 39 99 W eI Fr Jrar afge fe aRar & g
IqAST YA IT 3T AW-IH & TRAY & ey =t f #a1 fyfa &1 swa
URAR FT FodT AT AT HIWAATCHS JGfauT 7@t gt aur A F1 seghe anr A

FHIA| AT & ded Ife IRGR # 3T 'N9Fe (Project ) 3Ty AT A TAT
30F AT 97 9Iod FAC HA @ IRGR I H1 W@ F W 38 FH qUT ITAF
e & ant # 3gE gem W oREr # I3 gew Weee Remr s 3§ Neee
3cUTes & WA, gfadiaes a g aE & Rl @ oft forr 3 awvar @1 9f amdfior
g # TAAE a7 (RFIva FR 89) § seufea i ke st &) 39F sror
F &7 7 HAWA IGHAT HOUMHEF § a1 IRT RSN Disguised
Unemployment) fae#TeT g1 3 dga¥ I gen fF 9Rar & gfadias va qdlas a7
# qRASET 39y FRY T gfadE 8T F dgd 36 (FER TE oY 3@
TATT &Y Hhell ¢l

TRErR & g @ 3T Wicafed @ ¥ Id 59 91T FT CAWT @7 =1 960 o @
g Fragdr SegFellerar AT gTaT aur wiAator H g gasr g s a7 & aiEr
& N F G AR s fAAtor, aRaes, Rgoe, den, grasd dar, SR
Qarat & FIAT ST FFHAT
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7 TaOT A (Village Level Planning) :

TR TN e ® IRaR A AeET F YR )W AR Far o g1 aw F @
NS T AT T & UPfas AU F WA 4 AfFa aur el @at
Y eaer A @ Iar 1 9@ IRaR fY At Y TEE vHT F F 9 IqR
faRaor X 91fa & AT vF AT A IR A I T TH F QU gqart =i e
F el A AuiRa 7@ 38 @fted avg & @@ & o & s Rufa # ww
T ST WhaT 81 T F AT A= [AAr F 37 99 FT e @ @ ar § F o3
TMa F FUTHAT FT FARAT AR H 3G g1 AW QT F 39T Fed A, A AfFa
e FAHEAl FT HeJFaA T F 3GANT BFAr S @il @ 1978-79 F vhia
TR R AT & yRTENS aut & gefior gdator ( Village Survey) fam arm aar
foreierar & Y@r @ A faa a9 & arer IRART & waw F RAeqa saha &
O IUR W T Ao IR A 1= AR JgT W I8 Tuse Far Afa 3maeasw
¢ & RO TRant i qaar N Rew @vs sEfEat § whe B o o, sad
FftrpTer gaan aeafasar @ g Ot anr A 3 e o W@ TR @ P F
oTet g uT TaT Bl

@us TaO9 A9l (Block Level Planning) :

R @vs TaX W RS #1337 3ni¥i®, amnfos va Aedy e Far 81 59
TR W fFar 1 A a6l v sy Raser & faw dig i §T &1 F15 war g
e gus ¥ & v deer AT 3 I vd 3w e e g oRart &
3EIHAT F YR TAT AT §1 6 Ao A T G131, At i @daarn, sisem,
Rosma, amfas aiar iy dedl W RER #{d@ g FEFAT F G700 Far s @)
g 1952 & 3o & A @ust & SR RFw FriFa 9o | RFw @vs w1
W 58 FRFH A ga & fav gaa afafy sud ve agcaqt #3 6, =it few
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YUS & IS AP SHE & T A TgUT d AT TAENT TS ATHA HIMSAT
Irgar G TS FEAIE F AT TR F T F oA 4w or Sar Rew gus qur aw
TeRF RAew FFAl § ded Rew gvs & {uE, Rega v+, saa-fastor qur
wrfaw, cfadas &7 1 Bransit #1 srvemar | AfFe aeeRe Rew e F
AHRFT F 10-15 a§ a1g AW U8 T W WA qolc HAT g1 7131 TUT @I85 T
T FERIcaA TEYT gAd @fafa e gvs & v gawe Jem 7 swaAd g i
39 YR TUS T W IS FHAT: "edr At

wHFd A e FEFA 1978 # F9 yRFd FT 1 at s I a7 e oA
fF ¥ FEFA s T W IR FF @9 qur 389F a1 39 Saeaw | ST aw=g
e yffwwor (D.R.D.A.) & Y FAET AR, AfFaT (FT AF & IR AT el
TR W HIR q&F @Fw @osi W a9 & Jrdr 31 3@ Rem gust st 7 guad
THT FI TUT FRAFH A16 FIA FT ATCIH TA17 7197, Aot AT & e 787

forem Tadir fagisier (District Level Planning) :

fSren Tl e asdr fAdiea, Ts aur aE e & fav wegE ve Ageaqet
FI FT FF AT §1 qEN WG I§ IRAR, TH T47 @Fw @vs @ D w
s &1 FF FIaT §1 T TaOT AT F guaeiT YR W AR w1 3uA e
T HATSE FREAT F e fFar Frar §

e Tl ferer g feaifa amal & earer & @ sraeas &-
(1) wpfas FaTHaT F1 qEAT TF IAFT IFT AT IYAN |

(2) ATeTT FHTES (HAATFA) FT GU-GQA 3GANT |

(3) IFEHATCHF Gt A TG FIAT|

(4) TN FarsaT A TATIAT HIT |
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(5) HITSST UF HEYTHT Y TYTIAT dUT 37T 3cUIGsT FEAT & AT 3TN FIT |
(6) FTHIUT &1 & fAT HA Mg TAT WA dFeIN SR RFHTT FIAT |

(7) FurE F&t W4t (T, Jo 3fe) w1 A e w1 | (e) FgFaH 3unEar
Tt vd Jarat FY SFGEYT FIAT |

SUF AT TT9E TANT AT TATd AT 3T a1 HT QAT €I @1 TIfgw & 39
A F T (RFE @os, 7 aur 9RErR F@R) At At 7 gqRa e e
afvl IRafas & # Foug T fRee # e T A deemt § R ®
IR R ST TRl

R & daadfy Asanst & gher e Tl Pees ) SR R S W §1 guad
A3t # FoIve TR W AT FHA 916 FY T O F s, oy wwato,
arferehl, gerarer, f&T, THer sraw, dgerer Imqfed, wewt @1 faAtor qur s fawtor wrt
F AT FAT AT AR e T AT F @Ay T F =iy Jerar (1969-74)
# Agea &= 9 af 1969 & ASar IART A o A e T Ao AR F F
T T3t 7 e RA| swF a5 e T RIS FT Aged Ioa1 @I T FH v
qadl geadT Aeer A Thed T [em deer w5 e T A 1w
T FT I d F$ AfaerNFa s1€7 @l a1 F 3redl va adt Qs & 3@ wAfASRAr

CUE S
Hest 71y :
1. sregTa gurrd e sfafawa, 2004 9. 40.

2. HRA-2004: FFTRIT Farmer, Faerm FR JHROT HATET, HRA TWHR, 7§ ool g, 106.
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3. ARyl orer sarw wiAfa yfades, arqerds s AR qarad fRemr, e g,
103.

4. gifed 3o, IOl TS IeTAT g Y ROE, varaa v R Qamer, Jeea=
TEHER, TAR 9. 126.

5. Maeg AT AT FAEAT gArEeT g 102.

6. 3refler AT SR A TUENT werEer g, 150.
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HifdPR] 3-10IE\"|$|F| A 3HAG Ih Jedl EI'\I" CY I ICIAG

geroita g Ny IR
et ST Tada WA daw wdw qunt Ak aftes
o frfer AR R et dF Wffa ad a1, IF sad e FfaenY
er -fAders sieterer 1 st rcdd Fgeaqol fAFT W FW e A

g, Aty FlAer  siufeRRE aear @ @ getd & sk sefar seare &
HTURAET (Wraeedr: el aftae, arew aur Tsgda A 1 F T B s
wor g feafdgaed  seon &f ol Fifted W & W@ e aE 9, el

AT3) I Sfas, AR 3R wwea @ a7 g v & ard
Paper Rcevied date Tsgarg et oF et ar wagE i auid A€, afew @
05/12/2025 wu¥ 3T |En w@oT F1 9RomE 2

Paper daltg/f;/l;g;lsnng Date Jg NYUYT INABF Ioal @ F Sad, duRE RAew,
DO fiqgrarer Rufsasar wwiffvee (HRA) & st sqfaa,
https://doi.org/10.5281/zen0do.18200713 ”“EI HIs ﬁ- ’ el % .'

affeas WadeaT aur 3Ah aEed ¥ MawRE 3R
IMPACT FACTOR
5,924

AT WITE 1 Faega fRRawor yega war ¥

1. $f&=T (Introduction) :
HRAT TIaAdT e F sfag & FifaeR AT F o9 TAT dF AT e @
a®T AT Y 3W Faw Fuw wfafkar & w9 & grga A wn, sefE awqa: g9
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Al seam, s aiwor sk aereifas aner & Reg gamit @ worfsa i
gfafsar oY

HAGTF 3odT Gl 37 FiAFMET # &, s g F I8 Tase Qar § & wifa Fao
AR 3o F1 A A, afced QER, Toed, aAfaw wrw IR e i gFEafa
9T 1 3T Ffddea Eq-ARTaH Thdl, FHTSEE! AT 3 ISCHA FT 3ol HIA
1 |

2. FifaeiY et Hr Wagfew Jessf :

3eidl dredr & ifad el # Ry e i gAaEN AfAAT TI5e T F FHA
e o=t o

1905 T F91-39T: TAA USEATE HI 37 FaX AT
yu# favagg (1914-18): IRAT UL 1 AMYOT 37|

SfetareT arr gearEis (1919): 39 uear F Fawdt A fgar A WaAwdt @ WS 7
R fRam

g1 aRRUfadt # wifasi Ferea 3R, = 337 W |@u¥ g@rT ke dear
3GTS thehelT 3R TF TIAH, AAAAEET SR HT TATIAT HIET AT

3. 3AWH Jodl @I Siad I IRAF Aqar :
3.1 9=x 3R uRaR+ geasfa :

IAGTH ool W FT FeH 22 FFEER 1900 F 3ca U F AT H 3| IeTht
yRaR FegHaity o1, Sel aifdis aisoar 3k aregpfas gaeag $1 awdarEsor i
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3.2 fRraw v d=ReE @=ATT

RS e 3¢ ik wrEr & ewfda afecy 3R FRanEt @ e amarsdy eterat
A GRI ¥ WoHA 378 F @ 3 Ig gHer A F RRd o Faa vo=-nfas
AT 7, qfedh ICATFATT $T gl ¢

4. vy fafAa @ e it daRe wafa .

AGTF 3ol @l & Saad & vAvaE Afeaa 1 Ay = 81

Iz fAaar oiiFs dHamst & av o |

Al T e FAA I FAAOT AR AT |

Al @ e ganat w warfea e |

I far sy Fifasr sees & Re-ARaw wwar #1 ga@ weaFa 3eRIor A
STt B

5. igrare Rufeasea valffvesr (HRA) 7 sfaa :

5.1 HRA #I 9= 3R 3227 :

1924 # FUIRT HRA &T 387 T |

fafeer e &1 werew wfaiyr aoraifys 3R wHASEd aRa A T |
5.2 31ABTH 3oaT @l HT PG |

HsATeHA® Afafafar |

-8 3R My e |

a3t # wifaFd Aqar F1 @R |

d Fad FEFAl o1, afew FaRE T @ off Foread & AT T A

Volume 02 ISSUE 12, DECEMBER -2025 Page No. 86




E-ISSN No: 2456-6713 Print ISSN No: 3048-6459

@ International Educational Applied Research Journal

IEAR]

International Educational
Applied Research Journal

Peer-Reviewed Journal-Equivalent to UGC Approved Journal

A Multi-Disciplinary Research Journal

6. FHRI FIs (1925) : HAFT IR Agea

6.1 "eaT F favor :

9 3TET 1925 F FH & IIH ISR AT ST of AT @ ST I AT IAT| 3927 AT
e & faw anfds wwmer s

6.2 3ABIF 3ol @l $1 AT

et AT # afpT

AT SRt

RTFadt & 9 F1 I

HFHEN F5 F FifadRT G HI TT Tga & 3R [fer TFR F FoR g7 &
fore #rereax

7. ARar, FAHeAT R FRE™E

3ABTH el @ H adl darer F a1 Rwar BFFar =

FOR BT |

ey & sfle aaasy

et st 9PR Y &THT-ITEET F SR

FREE & G 3egia FcAAYA e 3K 3ver RErt & 3tk Fose w9 R
8. duii® e use, aet 3tk @orer -

8.1 Irsgarg Y AR :

3TAGTH T Isgarg FATAM 41|

gt fasht mear §

Volume 02 ISSUE 12, DECEMBER -2025 Page No. 87




E-ISSN No: 2456-6713 Print ISSN No: 3048-6459

@ International Educational Applied Research Journal

IEAR]

' .2 Peer-Reviewed Journal-Equivalent to UGC Approved Journal

Applied Research Journal

A Multi-Disciplinary Research Journal

USg FHRF Scataried

8.2 Re-ARTH wohar 3wl ¥se FgT B ‘o A I e 3ot vwvar F IrweT
g

8.3 WIS T : § Fad TSleldsh FadIdl =gl, I MIV-FHFd FAS A
9. wiftfca® Hagam 3R FRAW : IAFF 3eaT @ FA-ggT FiaFR A

It Hfaarat # JefFa AT dir afdgrer 1 digd |

39HT Hifecd sarar ¢ & 7 Far & 3uras adl, afce fagyr ufor & aads )
10. 2rgTed (19 fewex 1927) :

HAPIH Jodl @ 19 RHET 1927 F Bt & w$)

qeg @ o A

s F AT g

A arelr NifgAt F e 9won

I ARG WA STAgTE T HAT HEAT a9 TS|

11. ¥aAFal HIH W G619 ¢

Far3t ¥ wifawy Aqen

fRg-aAfaw vhar &1 waFa w3

sitafrafe arae Y Afas duar @ wea

3% SliaeT adrar § F afoee w3t g A e

12. FHET grEfiEwarn

ST F ARG H NAGIF Il Gl
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aAfa® dled & vdie
art & et
dArFdits Aedl H1 9o

3T AR e ot 3T & el g
13. f@s&Y (Conclusion) :

3ABTH ol @ AR TadTdl TAH & W Fifae) &, STwT AFTET Fad FHRY
Fis aF diffa €t 41 9@ WYOT NaeT IeeHA, TEwar, aEd HR afeee 1 daa
3eeT0T 1 3egia IF g BFar & gt wifa awa adl, sfew =, @ sk
ATAGAT 9T TR gt ¥

14. gest ¥ :
1. Refewe, TovwTE - srcAsT |
2. giAd WHR - IMYfAH AR F1 e |
3. Rfe 9% - R &1 TadaaT A |
4. FTHR I3IT F: THR AT |

5. Ig, fafe - India’s Struggle for Independence.
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