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ABSTRACT

Mutrautsanga is an Ayurvedic term used to describe urinary retention, a condition characterized by the inability to fully void the bladder.
This disorder, primarily related to the vitiation of Vata dosha, aligns with the modern medical condition of urinary retention, which
can arise from neurological disorders, mechanical obstructions, or infections. While modern medicine addresses this condition through
catheterization, medications, and surgery, Ayurvedic management focuses on balancing the body's doshas and restoring natural urinary
function. Ayurvedic therapies such as Basti (medicated enema) and Uttarbasti, along with herbal remedies like Varuna, Punarnava,
and Gokshura, play a vital role in treating Mutrautsanga by promoting diuresis, clearing obstructions, and tonifying the urinary system.
This review highlights both the Ayurvedic and modern perspectives on urinary retention, discusses the strengths and limitations of each
approach, and suggests that a complementary strategy combining both systems of medicine may provide a more holistic and effective solution
for long-term management and prevention of recurrence.

KEYWORDS: Mutrautsanga, urinary retention, Vata dosha, Basti, Uttarbasti, Varuna, Punarnava, Ayurvedic management.

INTRODUCTION

Mutrautsanga is aurinary disorder described in Ayurveda under the umbrella of Mutraghata, where the flow of urine is obstructed due
to the vitiation of Vata dosha. Mutrautsanga manifests primarily as urinary retention, where a person finds it difficult to pass urine or
experiences incomplete voiding. In modern medicine, this condition aligns with urinary retention caused by various factors, i ncluding
neurological conditions, prostate enlargement, or infections. While modern treatments focus on quick symptomatic relief, such as
catheterization or medications, Ayurveda offers a holistic approach aimed at addressing the root cause of the disorder and restoring
normal urinary function. This article explores the Ayurvedic management of Mutrautsanga, its modern medical equivalent, and the
potential benefits and limitations of both approaches.

In modern medicine, urinary retention refers to the inability to empty the bladder fully or at all. It can be caused by multiple factors,
including Prostatic hypertrophy in men (common cause in older adults), Neurogenic bladder (due to conditions like spinal cord injuries
or nerve disorders), Urinary tract infections (UTIs), Medications that affect bladder function (such as anticholinergics or opioids).Most
immediate form of treatment to relieve retention and drain the bladder is Catheterization. Drugs such as apha-blockers and 5-alpha
reductase inhibitorsto relax the bladder and improve urine flow, particularly in cases of prostate enlargement for chronic cases, surgery
like TURP (Transurethral Resection of the Prostate) or other corrective surgeries may be necessary.However, these treatments come
with limitations can lead to infections or long-term complications like bladder atrophy, urinary incontinence. Medications often bring
side effects.Given these drawbacks, Ayurveda offers a more comprehensive approach to managing Mutrautsanga. itaims to correct the
imbalance of doshas and improve the natural elimination process.

According to Ayurvedic principles, Mutrautsanga is caused by the vitiation of Vata dosha, especialy Apana Vayu, which governs the
excretory functions of the body. When Vata becomes imbalanced due to improper diet, lifestyle, or aging, it causes obstruction in the
urinary passages, leading to Mutraghata (urinary obstruction). In this context, Mutrautsanga occurs when there is a blockage in the
normal flow of urine, leading to incomplete or difficult urination.
Ayurvedic Management of Mutrautsanga

1. Dietand Lifestyle Modifications
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0 Vata-pacifying diet: Foods that are warm, light, and easy to digest, like soups, stews, and ghee, are recommended to
pacify aggravated Vata. Dry, cold, and hard-to-digest foods should be avoided .

0 Hydration: Proper hydration is emphasized to flush out toxins and support urinary health. Herbal teas like coriander
tea or cumin-infused water can be beneficial.

o0 Exerciseand Y oga: Gentle exercises and yoga postures like Bhujangasana (cobra pose) and Pavanamuktasana (wind-
relieving pose) can help promote healthy digestion and elimination, balancing Apana Vayu .

Panchakarma Therapies Panchakarma is a cornerstone of Ayurvedic treatment for Vata-related disorders, including
Mutrautsanga:

0 Badti (Medicated Enema): Basti is one of the primary treatments for Vata-related conditions. It helps balance Apana
Vayu and aids in the proper elimination of urine. Oils like Dashmooladi Taila or Baladi Taila are used to nourish the
urinary tract and improve bladder function.

o Uttarbasti: A specialized treatment for urinary disorders, Uttarbasti involves the administration of medicated oils
directly into the bladder or urethra. It is particularly useful for conditions like Mutrautsanga that involve obstruction
in the urinary system .

0 Abhyanga (Oil Massage): Regular oil massages using Mahanarayan Taila or Sesame oil can help pacify aggravated
Vata and improve circulation in the pelvic region, aiding in the proper function of the bladder and urinary system .

Ayurvedic Herbal Formulations Ayurveda utilizes various herbs and formulations to manage urinary retention. These herbs
work by improving urinary flow, reducing inflammation, and supporting bladder health:

0 Gokshura (Tribulusterrestris): Known for itsdiuretic properties, Gokshura helpsin increasing urineflow and reducing
retention. It isalso useful in reducing inflammation in the urinary tract .

0 Punarnava (Boerhavia diffusa): Punarnava is an excellent diuretic that helps relieve water retention and improve the
excretion of urine. It isalso anti-inflammatory and is often used to treat urinary tract infections.

0 Varuna (Crataeva nurvala): Varuna is effective in breaking down urinary stones and facilitating the smooth flow of
urine. It works by opening up the urinary channels and reducing blockages .

o Shilagjit (Asphatum): Shilgjit is an important Ayurvedic remedy that strengthens the urinary system, reduces
inflammation, and promotes healthy bladder function

4. Rasayana (Rejuvenative) Therapies

o Shilgit and Ashwagandha are also prescribed as Rasayana therapies to rejuvenate the urinary tract and improve
bladder health in chronic cases of Mutrautsanga .

Ayurvedic treatments can be used in conjunction with modern medical interventions for a more comprehensive approach to managing
urinary retention. While modern treatments provide quick relief in acute situations, Ayurvedic therapies aim to restore balance, prevent
recurrence, and support long-term bladder health.

CONCLUSION

Mutrautsanga, or urinary retention, is a complex condition that can be effectively managed through Ayurvedic therapies aimed at
pacifying Vata dosha. The use of herbal formulations, Panchakarma therapies, and Rasayana herbs offers a natural, holistic approach
to the treatment of urinary disorders. While modern medicine provides immediate relief through catheterization and medications,
Ayurveda works on the root cause of the disorder, offering long-term solutions with fewer side effects. Future research and integration
of modern and traditional practices could enhance treatment outcomes for individuals suffering from urinary retention.
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INTRODUCTION

Docker has revolutionized how applications are packaged, making it easy to bundle an application with all its dependencies into a
standardized unit. When paired with cloud platforms (AWS, GCP, Azure) and High-Performance Computing (HPC) servers, Docker
enables rapid deployment and scaling of complex applications, including those utilizing AI/ML (Artificial Intelligence/Machine
Learning) algorithms.

This document outlines best practices for automating the deployment of AI/ML applications using Docker, cloud infrastructure, and
HPC servers. The focus is on streamlining the development, testing, and production pipeline, particularly in environments where
resource-intensive models or datasets are processed.

Abbreviations

Abbreviation Expansion

HPC High-Performance Computing

AI/ML Artificial Intelligence/Machine Learning
AWS Amazon Web Services

GCP Google Cloud Platform

Problem Statement
In cloud environments like AWS or GCP, where large-scale AI/ML applications are deployed, numerous patches and updates are
frequently released, requiring rigorous testing before they are certified. This creates a significant challenge, as testing AI/ML models
involves large datasets and computation-heavy processes. In traditional setups, this testing would lead to:

e Long testing cycles due to the manual creation of virtual machines (VMs) and containers.

e  Overuse of hardware resources due to the need for multiple VMs for testing and certification.

e Increased complexity in managing resources, especially for large AI/ML datasets and models.
Additionally, AI/ML models often require specialized computing environments that can handle parallel processing and distributed
training, which traditional VM setups cannot adequately support.

Solution Approach: Docker on Cloud with HPC for AI/ML Applications

Integrating Docker with cloud platforms (such as AWS or GCP) and HPC servers offers a robust solution for managing the deployment
and testing of AI/ML applications. HPC servers provide enhanced computational power, allowing large-scale AI/ML models to be trained
and tested efficiently, while Docker simplifies container management.

Key Strategies
1. Automated Image Deployment: Using Docker to automate image creation for AI/ML applications and integrate patches in a
single container.
2. HPC Integration: Leveraging HPC servers available in cloud environments to handle the intensive compute requirements of
AI/ML applications, including training neural networks or processing large datasets.
3. Automated Testing and Cleanup: Developing scripts to automate container creation for testing and to destroy containers after
testing to reduce resource usage.
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Docker Workflow with HPC for AI/ML

Build

Using Docker, create lightweight and portable containers that include the necessary AI/ML libraries, frameworks (e.g., TensorFlow,
PyTorch), and dependencies. HPC servers allow these applications to scale across multiple nodes for faster processing.

Ship
Enable seamless distribution of AI/ML containers across cloud environments and HPC clusters (such as those offered by AWS or GCP).
Docker ensures consistency across environments and allows for faster iteration during development.

Run
Run complex AI/ML models on HPC-powered cloud environments. Docker's scalability and HPC's high-performance capabilities enable
faster training and testing cycles for Al models, handling large-scale computations and datasets efficiently.

Steps for Automating AI/ML Image Deployment Using Docker, Cloud, and HPC

1. Provision a Cloud VM with HPC Resources: Create a VM in a cloud environment (AWS, Azure, GCP) with access to HPC
resources.

2. Install Docker: Set up Docker on the VM to manage containers.

3. Configure HPC for Docker: Ensure that the cloud instance is optimized for high-performance tasks, including parallel
processing for AI/ML workloads.

4. Run AI/ML Models in Containers: Start by deploying AI/ML applications in containers, leveraging Docker’s efficiency to
bundle all dependencies.

5. Use Pre-existing AI/ML Docker Images: Leverage Docker Hub to use pre-built images for common AI/ML frameworks like
TensorFlow, PyTorch, or Scikit-learn.

6. Customize and Build AI/ML Images: Create custom Docker images for your AI/ML workflows, including models, datasets,
and dependencies.

7. Push AI/ML Images to Repositories: Publish your custom images to Docker Hub or a private repository for reuse.

8. Automate Testing with HPC: Write scripts to automate the creation and destruction of containers for testing AI/ML models,
ensuring they can run on HPC clusters in cloud environments.

9. Monitor and Optimize Resource Usage: Utilize HPC metrics from cloud platforms to monitor resource allocation and optimize
performance during model training and testing.

Benefits of Using Docker and HPC for AI/ML Workflows
Quantitative Benefits
e Portability Across Environments: AI/ML models and their dependencies can be easily transferred between different
environments without compatibility issues.
e Improved Performance: HPC servers available in cloud environments (AWS, GCP) reduce the training time for AI/ML models
by leveraging parallel processing capabilities.
e Faster Testing Cycles: Automating container creation and destruction significantly reduces time spent on repetitive testing
tasks.
e  Optimized Resource Usage: HPC enables more efficient use of hardware resources, allowing AI/ML applications to scale
effectively.

Qualitative Benefits

e Scalability: Docker and HPC allow you to scale AI/ML applications across large clusters of machines, speeding up complex
model training.

e  Version Control: Track and manage different versions of AI/ML models within Docker containers, simplifying the process of
testing and deployment.

e Simplified Maintenance: With Docker, dependencies and environmental configurations are handled within containers, reducing
potential compatibility issues.

e Collaboration: Docker containers can be shared easily, enabling collaborative AI/ML development across teams.
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Applicability to AI/ML Projects
This best practice can be applied across various AI/ML projects that involve heavy computational requirements, including:
e  Model Training: Use HPC for faster training of deep learning models.
e Data Processing: Efficiently process large datasets in parallel using HPC-enhanced Docker containers.
e Continuous Integration/Continuous Deployment (CI/CD): Automate the deployment of AI/ML models across environments
while testing in parallel using Docker and HPC.

Learning/Improvements

Future improvements include leveraging advanced orchestration tools like Kubernetes to manage AI/ML containers at scale, ensuring
that workloads are distributed effectively across HPC clusters. Additional tools like TensorFlow Serving can be integrated to manage
model serving in real-time applications.

CONCLUSION

The combination of Docker, cloud platforms (AWS, GCP), and HPC infrastructure offers a powerful solution for deploying and testing
AI/ML applications. By automating image creation, utilizing scalable HPC resources, and streamlining testing processes, organizations
can drastically improve their AI/ML deployment cycles, reduce resource consumption, and accelerate innovation.
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INTRODUCTION

Data is the fuel that drives the testing and development of AI/ML applications. Whether for machine learning models, generative Al
systems, or multimodal and large language models (LLMs), synthetic data enables rapid iteration, secure testing, and reliable
performance assessments. Poorly designed test data can limit coverage of real-world scenarios, leading to unreliable outcomes. By
leveraging synthetic data, teams can overcome challenges associated with real-world data acquisition while maintaining the high-quality
standards required for machine learning, deep learning, and reinforcement learning systems.

The Role of Test Data in AI/ML Development
Test data plays a critical role in validating the functionality and performance of AI/ML applications. Accurate and diverse synthetic data
enables the simulation of real-world conditions, helping to train, tune, and test models effectively. This is especially important for:
e  Machine learning: Models require large datasets to learn patterns and make predictions, and synthetic data can fill gaps where
real-world data is unavailable.
e Deep learning: Synthetic datasets can support training complex neural networks with large amounts of labeled data, enabling
recognition tasks like image classification or sensory perception.
o Reinforcement learning: Simulation environments for Al agents often need synthetic data to evaluate and optimize decision-
making algorithms, crucial in industries such as autonomous driving and robotics.

Data Challenges in Large AI/ML Applications

Al applications rely on vast amounts of data from diverse sources, ranging from user logs to telemetry from hardware systems. These
datasets must be replicated, enriched, and integrated into cloud ecosystems, which adds complexity. In addition, emerging Al techniques
like generative models or large multimodal systems require not only high-volume but also high-quality data that reflects the complexity
of real-world interactions.

Industries such as healthcare, finance, and telecommunications face significant challenges in acquiring and processing this data securely
and at scale. Testing new features in these industries demands access to accurate data that reflects various operational conditions,
including multiple products, configurations, and compliance factors (e.g., GDPR, CCPA).

Synthetic Data as a Solution
To address these challenges, I propose implementing a Data as a Service (DaaS) tool designed to generate secure, scalable synthetic
data. The DaaS platform would automate data generation aligned with product requirements, ensuring that data is tailored for specific
use cases, training, and testing.
This service provides several key benefits:
e Al assurance and assessment: By offering synthetic data for use across all development and operational phases, it allows for
consistent validation of Al models, reducing the risk of biased or incomplete datasets.
e Foundation models and generative AI: Synthetic data can train and fine-tune generative models that rely on large, diverse
datasets to function correctly.
o Trust and safety: Using synthetic data helps ensure that no sensitive or personally identifiable information (PII) is exposed
during development and testing, enhancing compliance with data security laws.
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Best Practices for AI/ML-Driven Synthetic Data Creation

1.

Data Acquisition and Ingestion: Integrate real-time or batch data pipelines from diverse sources, including telemetry,
hardware performance logs, and external APIs. AI/ML models require a continuous flow of clean, structured data for training
and evaluation. Automated ingestion workflows can ensure seamless data integration for industries like finance and healthcare,
enabling rapid experimentation and model evolution.

Data Preprocessing for Machine Learning: Implement robust data preprocessing pipelines for cleaning, normalization, and
feature extraction. Machine learning models are highly sensitive to data quality, making preprocessing essential for the success
of projects in sectors such as e-commerce or healthcare, where AI/ML applications depend on highly accurate predictions and
decisions.

Deep Learning and Multimodal Systems: Train deep learning models with synthetic data that includes diverse feature sets,
such as sensory perception data, object recognition tasks, or user behavioral patterns. Synthetic data must be designed to reflect
real-world scenarios to optimize model performance in tasks requiring deep neural networks (e.g., autonomous vehicles,
medical imaging).

Generative Al Systems: Use synthetic data to fine-tune generative Al systems like large language models (LLMs) and
multimodal Al, which require high-quality inputs to produce coherent outputs. This practice accelerates innovation in
conversational Al, content creation, and personalized recommendations across industries.

Model Optimization and Distributed Training: Leverage distributed computing frameworks like Apache Spark or
TensorFlow to scale training across vast datasets. The use of synthetic data allows for quick adaptation of models and ensures
continuous improvement in areas like predictive maintenance or fraud detection.

Al Safety, Trust, and Security: Implement technologies for improving Al safety and responsible use, including secure
synthetic data generation techniques that align with regulatory standards. Ensure data pipelines are monitored, and Al models
undergo continuous evaluation to maintain transparency, trust, and compliance with safety frameworks such as explainability,
fairness, and bias mitigation.

Feedback Loops and Model Evolution: Set up end-to-end monitoring and feedback loops to track AI models' performance,
latency, and real-time adaptation. Regular updates to synthetic data can keep models current with changing user behaviors,
regulatory requirements, or operational contexts in industries like telecom and social media.

CONCLUSION

The integration of synthetic data generation into AI/ML development processes enables faster, more secure, and scalable deployment of
Al models. By following this strategic approach, organizations across various industries can maintain agility, ensure regulatory
compliance, and foster innovation in their Al systems while adhering to responsible Al principles and maintaining high standards for
trust and security.
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ABSTRACT
In order to have more compute and storage facilities, cloud computing is one of the fastest growing sectors with the fastest acceptance
and adoption rate. However, as more enterprises migrate to the cloud, data security and plausibility become a big concern for both the
organisations migrating to the cloud and the cloud providers themselves. In general, it is the obligation of both suppliers and consumers
to collaborate in order to tmprove the security of deployed models.

KEYWORDS: Cloud, Computing, bandwidth, storage.

l. INTRODUCTION

A cloud is a network-accessible organisation that is hidden from users. Cloud computing is a collection of technologies that work
together to deliver hosting and storage services through the Internet. Depending on the use cases for a certain individua or
organisation, clouds can be defined as public, private, or hybrid cloud.

With the increasing popularity of Total cloud-based systems, cloud operators have been concentrating on their consistency, security,
privacy, and cost-effective cloud design. Cloud programme requirements vary greatly depending on the resourcesthat are requested
as services. As aresult, the sources may also upward thrust to heavy computation sources, large garage sources, large community
sources, and so on. In other words, cloud computing is a popular term for delivering hosted artwork over the Internet. It does,
however, provide significant benefits to the project; but, as with any new technology, it al'so has anumber of drawbacks. One of the
most important topics is the security and privacy of customer information in terms of its location, accessibility, and security. Cloud
computing can also be defined as the ability for a community or a remote server to store, manipulate, and manage data over the
internet.

I. HEURISTIC SEARCH METHOD

Customers and businesses can use programmes on any computer connected to the Internet thanks to cloud computing. Without any
previous connections or access to private files, directly. Users simply need to use the information and resources and pay for the
service, which saves time and money by avoiding the usage of third parties.

Businesses provide cloud computing services, which users can access viathe Internet.

1. DEPLOYMENT OF CLOUD SERVICES

Private cloud, public cloud, hybrid cloud, and community cloud are the four types of cloud readiness models.

e Private Cloud: This cloud computing is comparable to public cloud computing in that it incorporates "scalability" and
"reliability." The fundamental distinction between a public cloud and a private cloud is that a private cloud is created
particularly for asingle company.

e Publiccloud: Intermsof "scalability” and "reliability," thiscloud computing is similar to public cloud computing. The primary
difference between a public and private cloud is that a private cloud is designed specifically for asingle enterprise.

e Hybrid cloud: Thisis essentially a collaboration between the public and private cloud systems.

e Community cloud: acloud that is shared by several organisations and is set up to meet their specific needs. The framework
may be owned and operated by the businesses themselves or by the cloud service provider.

e Three primary models characterise the nature of the services that cloud computing providers give to their cloud customers: 1.
Software as a Service (SaaS): SaaS, often known as "on-demand software," is a cloud computing layer that allows users to
access information and applications viathe Internet rather than locally. Customers can use computers, desktops, mobile phones,
browsers, and other devices to access these services.
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Three primary models characterise the nature of the services that cloud computing providers give to their cloud customers: 1.
Software as a Service (SaaS): SaaS, often known as "on-demand software," is a cloud computing layer that allows users to
accessinformation and applications viathe Internet rather than locally. Customers can use computers, desktops, mobile phones,
browsers, and other devices to access these services.

The Various models are depicted in the diagram below.

Cloud
Classification

V. SECURITY IN CLOUDS

Gartner, aresearch and consultancy firm based in the United States, has stated that cloud computing for provider-
enabled programmes will take another seven years to attain commercial maturity. Scalability, interoperability,
shared environment, and security are just afew of the issuesit has faced thus far, not to mention other business-
related issues. There's no arguing that cloud resources are virtualized; outstanding cloud provider customers share
the same infrastructure and platform for devel oping software and storing data. Structure set, asset aienation, and
information segregation are three key hobbies. Any unauthorised and violent accessto a cloud provider's sensitive
information might also compromise its integrity, confidentidity, and privacy.

A. Cloud Threats

Some of the threats have been studied over time, and it has been discovered that theft and illegal access have
compromised enormous amounts of data. Losses, combinations, I T incidents, and incorrect disposal made up the
rest of the security threats.

B. Technical Issues

e  Security: "How can information belocked safely?' is how security is defined. Thefact that sensitive business
data would be stored outside the company's firewall raises serious issues. If adequate precautions are not
followed, a great deal of very sensitive information could be made public. Even if only one site is hacked,
hacking and other assaults on cloud infrastructure will affect several clients. Using security apps, encrypted
data file schemes, data loss software, and acquiring security hardware to track out-of-the-way conduct across
servers helps reduce these dangers.

o Distributed-Responsibilities: Users must check before uploading sensitive data to cloud storage, which is
the biggest security risk. You should also use 32-bit encryption as part of your security procedures. Thisis
critical because you may safeguard your data on the cloud by encrypting it before storing it.

e Fault tolerance and failure recovery: The data center's sole function is to process massive amounts of data
every day. Cloud services may experience data lossif the cloud system fails. Breakdown can be caused by a
lack of power, alack of room, or afailure of the primary system.

V. CHALLENGESFACED IN CLOUD COMPUTING

These are some of the security challenges and their knowledge is needed for mitigation purposes.

Privileged User Access. To avoid data breaches, clients who access data outside the business must get
authorization or purchase membership.

Data L ocation: The client should be completely unaware of the location of data storage and distribution.

Availability: Even if the company's service is now unavailable, the data should be available elsewhere. Always-
on software availability is the term for this situation.
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Regulatory Compliance: Even if the company's offer is temporarily unavailable, the data should be available
everywhere. Always-on software availability isthe term for this.

Recovery: In the event that dataislost due to man-made or natural disasters, the provider must be able to deliver
backup data to the customer in atimely manner.

VI. SECURITY RISKSIN CLOUD COMPUTING

Cloud computing allows you to access an organization's data and information. Hackers and attackers have
discovered a number of ways to gain access to this data, including:

IP Spoofing: The examination of data transmitted via a network is known as IP spoofing. The attacker
manipulates the data as it is transferred over the network. The procedure is carried out in such a way that the
trusted system's 1P addressis adjusted, then the packet information is edited and forwarded to the receiving system.

DDOS attack: The server becomes perplexed, unsure how to handle al of these requests, and authenticated data
isleaked.

Insecure I nterface: Customers can use interfaces to comply with cloud-based interna software. These APIs are
used for data administration, identity management, monitoring services, and other cloud-based operations. If the
interface is unsecure, data theft is quite straightforward.

Data Lossor Leakage: When datais sent from the host to the client, two procedures take place. The dataiisfirst
stored in faraway locations, and then it is transported from one run mode to a plethora of others. As aresult, any
modifications you make now will lead to dataloss or leakage.

Malware attack on VM: Unwanted VM-based malware or toolkits used to obfuscate information transferred to
the server can jeopardise cloud security. When datais transferred from the server to the client, the same thing can
happen. Data such as registry information, system logs, and security programme details are also stored by these
viruses or malware. The relationship between these risksis depicted in this flow chart.

He concludes, however, that the loss of control, invalid storage, access control, and data limits that hackers,
crackers, and many security researchers cause are due to alack of control, invalid storage, access control, and data
restrictions. Cloud computing is insecure, and various efforts have been taken to lessen such dangers throughout

time.
— Sp;gﬁng EEaOCE

Some attacks are illustrated in below figure [figure2]
Figure 2: Cloud Security Treat

VII.  CONCLUSION

Cloud computing is a fantastic technology that is rapidly gaining popularity. It's a technology that's growing in
popularity, with applications in fields including testing and development, big data analytics, and file storage.
Although cloud computing and its services are new, many new businesses are adopting them, yet there are always
concerns of data breaches. Because of the increased network dependency, firmsthat use cloud services have more
chances for data breaches than traditional organisations. Malware injection is also a mgjor issue in the cloud. An
attacker can easily steal important organisational data as aresult of this. Those seeking competitivenessin today's
economy can gain from cloud companies. The fact that sensitive datais shared while businesses share dataisthe
biggest and most worrisome fear about cloud computing, and the potential for data breaches and data loss is
apparent. As a result, all businesses must establish trustworthy security measures in order to protect their
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consumers data. Firewalls and intrusion prevention systems are available in many clouds, but they are not suited
to your individual system.
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ABSTRACT

A possibility of extending the time between overhauls period of a compressor unit on a ship from the Seismic Industry by using pre-
synthesized predictive mathematical models is considered. The latter are created by processing experimental data and refer to cases of
before and after overhaul of the Seismic compressor. In part one, results of synthesizing predictive mathematical models of the
relationship between the duration of the operating time of the Seismic compressor and the pressure change in the first stage — screw
compressor are proposed. In Part Two, results of synthesizing predictive mathematical models of the three piston stages of the Seismic
Ship compressor are proposed.

KEYWORDS: Offshore Oil Industry, Seismic Vessel, Seismic Air Compressor, Synthesizing Predictive Mathematical Model,
Least Squares Method, Regression Analystis

1. CHARACTERISTICSAND FEATURES OF THE RESEARCH OBJECT

Two are the most important characteristics of the Seismic Vessel: safety in navigation to guarantee the possibility of manoeuvring
and the normal functioning of the seismic equipment with which the ship fulfilsits purpose. Examining the problem of mathematical
modelling of the operational period of the seismic compressors of a Seismic Ship is required by considerations of realizing the
possibility of using prognostics for extending the operational time. According to the manufacturer's recommended schedule, the
operating time of the screw compressor is 12,000-16,000 operating hours, after which it should come in for amajor overhaul. The
overhaul of the piston part of the Seismic compressor is carried out every 8000 working hours. The seismic vessel is a complex
equipment operating in harsh conditions. Extending the time between overhauls period is desirable to realize savings. [3, 5, 7, 8].
Three NEA GROUP SAPS-62E seismic compressors with a maximum compressor power of 406 kW and a nominal power of the
drive electric motor of 1100 kW are installed on the Seismic Vessel. The maximum working pressure is limited to 175 bar. The
rotation speed of the compressors is regulated by frequency converters, and when starting, the idle speed is limited to 600 min-1,
and the maximum rotation speed is 1200 min-1. The maximum flow rate of the compressor is 62.7 m3/min at 1200 min-1[5, 9].
Fig. 1 shows the complete compressor unit.

Fig. 1 Seismic Compressor NEA GROUP SAPS-62E

The seismic compressor has four compression stages. The first stage is a Kaeser Kompresoren GmbH screw type of compressor
model Sigma5 — G, and the second, third and fourth stages are aNEUMANG& ESSER V -shaped piston compressor model 3SEV63-
162/142/78 [5].
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The first stage of the reciprocating compressor islocated independently on acrankpin of the crankshaft. The second and third stages
are mounted on the other crankpin. Since the piston of the second and third stage is a complex type, the two cylinder blocks for
second and third stage are located on top of each other [5].

The screw compressor consists of two screws that compressthe air to a pressure of 12-15 bar. The compressed air together with the
oil that lubricates the screw compressor passes through an oil separator, where the ail is separated from the air, passes through an
oil cooler and filter, and then is returned to the screw compressor at a temperature of 95 °C. The compressed air, in turn, passes
through an air cooler and then enters the first stage of the piston compressor, whereit is compressed to 32-36 bar.

2. INFORMATION PROVISION OF THE STUDY

Seismic Compressor 1 parameters of interest to the study were collected using the Seismic Compressors operation and control
software "Phoenix Contact”. The parameters were recorded at a fixed mode of operation of the Seismic Compressor with arotation
speed of 1059 min-1 during the operation of the vessel in Seismic mode. Data recording was done every 10 days at the same time
of the day. 20 datarecords were collected before the overhaul period of Seismic Compressor 1 and 20 data records after the overhaul
period.

In the screw compressor, the air pressure and temperature change slightly at the end of the study period.

3. DATA PROCESSING FROM THE NEA GROUP SAPS-62E SEISMIC COMPRESSOR EXPERIMENT
The experimental -statistical study of the dependence between the length of the time of operation of Seismic Compressor 1 and the
pressure variation is considered in two cases. when the compressor has undergone an overhaul and before it. The number of data
collected during a certain period of timein both casesis the same-20 times and is considered asFactor X =[ 123 ......... 1819 20].
The results of the operation of the compressor in both cases differ by the time of the experiment - before the overhaul PK1pr(1) and
after it PK1sr(1).

3.1 Modelling the dependency: operating time of Seismic compressor 1 - pressure change PK 1(1), bar

The results of the scientific search for a qualitative, workable model giving the relationship between the operating time of Seismic
Compressor 1, considered as Factor X and its effect on the pressure change PK1(1), during that time is denoted by “y”. The search
for ahigh-quality, workable model presupposes the study of many models and choosing among them the best compromise: accuracy
and simplicity of its structure.

3.1.1 Dependency Modelling: operating time - pressure change after overhaul PK 1sr(1), bar.

The following experimental datafor the pressure variation in first stage PK1sr(1) were used, written as arow vector
PK1sr(1)=[10.8 10.6 10.910.6 109 11.211.3 11.211.511.411.511.611.811.711.911.811.91211.9 12];

Theresults of the research of the influence of Factor X on the pressure change of Seismic compressor 1, after the overhaul PK1sr(1)
are given in the following table.

Table 1: Resultsof theresearch of theinfluence of the operating time of Seismic Compressor 1, Factor X on the pressure,
PK 1(1) bar, after the overhaul PK 1sr(1)

F(0.05;1;18)=4.41
Conclusion: yes

PKl1sr(1)
Model PK1sr(1) = 10.6300 + 0.0757.x )lg(lsr(l) =10.4638 + 0.1210.x - 0.0022.
Adequacy Fem= 198.7336 Fem= 125.6297

F(0.05;2;17)=3.59
Conclusion: yes

SE

Standard error

SE=0.1385

SE=0.12449

Jacques-Berra test for

JBem =1.5601

JBem=1.5931

normality JB1(0.05;2) =5.99 JB1(0.05;2) =5.99
Conclusion: normal Conclusion: normal
distribution distribution
Homoscedasticity according | FFem = 1.3658 FFem=10.0464
to Glejser test Ft(0.05;1;18)= Ft(0.05;1;18)=
4.41 4.41
Conclusion: yes Conclusion: no
Pearson's Ryx R lin =0.95757 R lin=0.9678
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Correlation check by the d=1.7586 d= 2.3286
Durbin-Watson test lalfa=5%; 3alfa=5%;
dL=1.201 dL=1.201
dU=14.14 dU=1.411
dU<d<4-dU=2.59 dU<d<4-dU=2.59
Conclusion: no autocorrelation Conclusion: no autocorrelation

In the first row of the table, the general appearance and structure of the model are shown, and in the following, its characteristics
and the values of the criteria that must be satisfied for effective use of the Least Squares Method, respectively Regression Analysis
[1]. The second column givesthe results using afirst-order model.

From the analysis of the table, it can be seen that all the criteriafor this model are satisfied. Below are plots of the real data (*) and
the model data with solid line as a function of Faktor X, aswell as the stochastic distribution of the normalized residuals /Se, the
second plot. The model is qualitative and used for prognosis. This was done in a prognostic horizon of 5 values:

y _prognozal PKlsr(1)=[12.22 12.2957 12.3714 12.4471 12.5229 ;

12.2 1.5

12 =
*
118 + < 05
/ - *
11.6 - 0 % x

5 ?
% * % E * *
£ 114 g -05
> ®
= * 4 e

11.2 % -1 .

*
*
11 -15
*
10.8 — -2
10.6 4 -25 %
0 5 10 15 20 10.8 11 11.2 11.4 11.6 11.8 12 12.2
faktor x y-model

Thelast column of the table gives results for a second-order parabolic model. It does not satisfy the conditions for homoscedasticity
according to the Glejser test [4]. A check was also made according to a second criterion for checking homoscedasticity according
to the Breusch-Pagan criterion, which is also negative FFem = 5.4134 > 4.41 [6].

3.1.2 Dependency M odelling: operating time - pressur e change befor e overhaul PK 1pr (1), bar.

The results of the research of the influence of Factor X on the pressure variation of Seismic Compressor 1, before overhaul PK1pr(1)
isgivenin table 2. The following data were used for the modeling, PK1pr(1):

PKlpr(1)=[11.211.311.211.6 11.7 11.511.8 12.212.4 123 12.412.913. 13.1 13.6 13.514.0 14.2 14.6 15.4];

Table 2: Results of theresearch of theinfluence of the operating time of Seismic Compressor 1, Factor X on the pressure,
PK 1(1) bar, beforethe overhaul PK 1pr(1)

PD3pr
Model PK1pr(1)= 10.5989 + 0.1996.x 2<1pr(1) =11.1968 + 0.0366.x + 0.0078.
Adequacy Fem=300.1132 Fem= 440.9659
F(0.05;1;18)=4.41 F(0.05;2;17)=3.59
Conclusion: yes Conclusion: yes
gg‘ndard et SE=0.29715 SE=0.17677
Jacques-Berra test for JBem = 4.5895 JBem= 0.9411
normality JB1(0.05;2) =5.99 JB1(0.05;2) =5.99
Conclusion: normal Conclusion: normal
distribution distribution
Homoscedasticity according | FFem= 0.2474 FFem=2.2954
to Glejser test Ft(0.05;1;18)= Ft(0.05;1;18)=
4.41 4.41
Conclusion: yes Conclusion: yes
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Pearson's Ryx R lin=0.9713 R lin=0.9905
Correlation check by the | d=0.7804 d= 1.8862
Durbin-Watson test lalfa=5%; 3alfa=5%;
dL=1.201 dL=1.201
du=1.4.14 dU=1.411
0<d<dL dU<d<4-dU=2.59
Conclusion: positive autocorrelation Conclusion: no autocorrelation

The second column gives the results of the first-order synthesized model. Analysis of the table shows that the Durbin-Watson test
for correlation of residualsis not satisfied [2]. Below are the plots that resulted from the research. The model is of poor quality and
cannot be used for prognosis.
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The second figure, giving the distribution of the standardized residuas e/Se, as a function of the value of the model shows a non-
linearity, which gives us information that the mathematical model wanted has a hon-linear form.

The last column of the table shows the results for a second- order parabolic model. The mode satisfies all the requirements for
applying the Method of Least Squares and Regression analysis. Below are plots of the real data (*) and the model datawith (0) asa
function of Faktor X, aswell as the stochastic distribution of the normalized residuals e/Se, the second plot [1].
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According to the second-order model, a prognosis was made in a prognostic horizon of 5 values:

y_prognoza2PK 1pr(1) = [15.3889 15.7593 16.1452 16.5467 16.9637];

4. CONCLUSION

» Asaresult of the scientific search for a qualitative mathematical model approximating the relationship between the seismic
compressor operating time, Factor X and the pressure changein first stage, after the overhaul PK1sr(1) , afirst-order model
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was chosen. It meets the requirements for implementing the Regression analysis. The model prognosti cates the pressure
variation of Seismic Compressor 1, after overhaul PK1sr(1), depending on the compressor operation time.

A second-order mathematical model of the connection: time of operation - change of pressure in first stage, before the
overhaul PK 1pr(1) was also obtained. A prognosis was made on it.

From the analysis of the primary data, a significant increase in the pressure of this compressor before the overhaul,
PK1pr(1) was found. This relates to the nature of its operation. An increase in the temperature PK1(5) of the screw
compressor is also observed in this case. The statistical relationship between them has been determined, the correlation
coefficient isvery high, R= 0.9763.

5. REFERENCES

1.

2.

[1] Freund, R. ]., Wilson, W. |., & Mohr, D. L. (2010). Linear Regression. Statistical Methods, 321-374. https://doi.org/10.1016/B978-
0-12-374970-3.00007-X

[2] King, M. L. (1981). The alternative Durbin-Watson test: An assessment of Durbin and Watson's choice of test statistic. Journal of
Econometrics, 17(1), 51-66.

https.//doi.org/10.1016/0304-4076(81)90058-0

[3] Lu, Y. ], Tung, F. Y., & Wang, C. H. (2021). Developing an expert prognosis system of the reciprocating compressor based on
associations among monitoring parameters and maintenance records. Journal of Loss Prevention in the Process Industries, 69, 104382.
https.//doi.org/10.1016/].JLP.2020.104382

[4] Machado, |. A. F., & Santos Silva, ]. M. C. (2000). Glejser’s test revisited. Journal of Econometrics, 97(1), 189-202.
https.//doi.org/10.1016/50304-4076(00)00016-6

[5] Neuman & Esser. Compressors and Compressor systems. https,//www.neuman-esser.com/en/. Accessed August 28, 2024.

[6] Halunga, A. G., Orme, C. D., & Yamagata, T. (2017). A heteroskedasticity robust Breusch-Pagan test for Contemporaneous
correlation in dynamic panel data models. Journal of Econometrics, 198(2), 209-230. https://doi.org/10.1016/] JECONOM.2016.12.005
[7] Marieta Stefanova, Approaches for determining quality, University publishing house "Science and economics" 2021, pp.110-116.
ISBN 978-954-21-1096-5

[8] Marieta Stefanova, Corporate identity of logistics services, University publishing house " Science and economics" 2021, pp.123-129,
ISBN 978-954-21-1096-5

[9] Melvin Wiggins. (2017, March 9). NEUMAN & ESSER SEISMIC AIR POWER SYSTEMS. www.Silo. Tips.
https://silo.tips/download/neuman-esser-seismic-air-power-systems#. Accessed September 10, 2024.

‘= 2024 EPRAIJRD | Journal DOI: https:/doi.org/10.36713/epra2016 | https;/eprajournals.com/ | 16 |


https://doi.org/10.1016/B978-0-12-374970-3.00007-X
https://doi.org/10.1016/B978-0-12-374970-3.00007-X
https://doi.org/10.1016/0304-4076(81)90058-0
https://doi.org/10.1016/J.JLP.2020.104382
https://doi.org/10.1016/S0304-4076(00)00016-6
https://www.neuman-esser.com/en/
https://doi.org/10.1016/J.JECONOM.2016.12.005
http://www.silo.tips/
https://silo.tips/download/neuman-esser-seismic-air-power-systems

L)

SJIF Impact Factor (2024): 8.675| ISI LF. Value: 1.241| Journal DOI: 10.36713/epra2016 ISSN: 2455-7838(0Online)
EPRA International Journal of Research and Development (IJRD)

Volume: 9 | Issue: 10 | October 2024 - Peer Reviewed Journal

MODELLING OF THE OPERATING PERIOD OF A
COMPRESSOR UNIT ON A SHIP FROM THE SEISMIC
INDUSTRY II PART

| Bakalov, K Petrov?
IDepartament of Engineering, Nikola Vaptsarov Naval Academy 73, Vasil Drumev street, Varna 9002, BULGARIA
2Sanco Shipping AS, Moljevegen 32, Gjerdsvika 6083, NORWAY

Article DOI: https://doi.org/10.36713/epral8587
DOI No: 10.36713/epral8587

ABSTRACT
A possibility of extending the time between overhauls period of a compressor unit on a ship from the Seismic Industry by using pre-
synthesized predictive mathematical models is considered. These mathematical models were created by processing experimental data
and refer to cases of before and after overhaul of the Seismic compressor. In the second part, results from the synthests of predictive
mathematical models of the three piston stages of the Seismic compressor are proposed.
KEYWORDS: Offshore Oil Industry, Seismic Vessel, Seismic Air Compressor, Synthesizing Predictive Mathematical Model,
Least Squares Method, Regression Analysis

1. CHARACTERISTICSAND FEATURES OF THE RESEARCH OBJECT

The first part of the report shows the technological process of creating the high pressure required for the seismic process. The
compressed air from the screw compressor has a temperature of 95 °C. Its temperature is then lowered through an air cooler and
introduced into the second stage of the Seismic compressor, where it is compressed to 32-36 bar. According to the technological
process, air cooling and moisture separation follow after each compression stage until the working pressure for seismic activity is
reached. Inthethird stage of the compressor unit, theair iscompressed to 75-85 bar. In the fourth and last stage, the air iscompressed
to the pressure set by the operator, limited to 175 bar. Only now, after the final cooling and moisture separation, the compressed air
enters the seismic air manifold, where it is distributed for the respective seismic purposes [6].

2. INFORMATION PROVISION OF THE MODELLING OF THE PISTON PART OF THE COMPRESSOR
UNIT

The necessary data for the mathematical modelling was collected through the Seismic Compressors operation and control software
"Phoenix Contact”. These were recorded at afixed mode of operation of the Seismic Compressor with arotation speed of 1059 min-
1 during the operation of the vessel in Seismic mode. Data recording was done every 10 days at the same time of day. 20 data
records were collected in the period before and the period after the overhaul of the three stages of the piston side of Seismic
Compressor 1.

Overhaul of the piston side of the Seismic compressor is carried out every 8000 operating hours. During thistime, all suction and
discharge valves on the three stages of the piston compressor are replaced. Pistons are cleaned of deposits and rust, al seal rings
and guide rings are replaced. The stuffing boxes of the two piston rods are disassembled and the sealing elements and springs are
replaced with new ones[3, 4, 7, 8].

3. PROCESSING DATA FROM THE NEA GROUP SAPS-62E PISTON COMPRESSOR EXPERIMENT

The experimental-statistical study of the dependence between the length of the time of operation of the piston stages of the
compressor and the change in their pressuresis considered in two cases: when the compressor has undergone an overhaul and before
it. The number of data collected during a certain period of timein both cases is the same-20 times and is considered as Factor X =
123.... 1819 20].

3.1 Modelling the dependency: operating time of the piston stages of the compressor and pressurein thethree stages PK 1(2),
PK1(3), PK1(4), bar

Results are presented from the scientific search for qualitative, workable models giving the relationship between the operating time
of the piston stages of the compressor, considered as the influence of Factor X and the variation of the corresponding pressures
during thistime. The presentation of the resultsis for 2nd, 3rd and 4th stage data of the compressor unit after and before overhaul,
in the following sequence: data used, obtained mathematical models and satisfying the criteria guaranteeing the quality of the
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models. Only the final results are presented, without showing the multitude of the mathematical modelling structures investigated.
[2, 5].

3.1.1 Dependency Modelling: operating time - pressur e change after overhaul of stages PK 1sr(2), PK1sr(3), PK 1sr(4), bar
As aresult of the effect of the operating time Factor X, on the pressure in the piston stages of the compressor, the following data
were recorded and used for the purpose of modelling after overhaul of the three piston stages:

PK1sr(2)=[34.7 34.4 34.4 345345 34.5 33.8 34.2 33.8 33.5 33.333.132.932.632.332.131.831.7 31.6 31.5];

PK1sr(3)=[ 83.5 83.6 83.4 83.5 83.3 83.283.0 82.7 82.7 82.5 82.382.4 82.0 81.8 81.6 81.4 81.3 81.1 80.9 80.7];
PK1sr(4)=[144.2 143.8 144.1 143.7 143.3 143.6 143.8143.2143.0 142.7 1425 142.2 142.3141.7 141.4 141.1 140.8 140.5
140.2 139.9];

The structure and coefficients of the mathematical models were determined, giving the relationship between the working time of
the piston stages Factor X and the pressure variation of the three stages of Seismic Compressor 1. The results are shown in Table 1.
In thefirst row of the table, the general appearance and structure of the models are given, and in the following, their characteristics
and the values of the criteria that should be satisfied for effective use of the Method of Least Squares, respectively Regression

Analysis. [1].

Table 1: Results of the resear ch of the effect of the operating time of Seismic Compressor 1, Factor X on the pressure
PK 1sr(2), PK1sr(3), PK 1sr(4), bar, after overhaul

PKl1sr(2), PKlsr(3), PKlsr(4)

F(0.05;2;17)=3.59
Conclusion: yes

F(0.05;2;17)=3.59
Conclusion: yes

Model PK1sr(2) =34.8263 -0.0805.x | PK1sr(3)=283.7476 - 0.0876.x | PK1sr(4)=144.1619-0.0596.x-
- 0.005. x2 - 0.0034. x2 0.0079. x2
Adequacy Fem=314.0242 Fem= 939.2052 | Fem=536.8194

F(0.05;2;17)=3.59
Conclusion: yes

Standard error
SE

SE=0.19324

SE=0.094731

SE=0.18062

Jacques-Berra test for
normality

JBem= 1.5846
JB1(0.05;2) =5.99
Conclusion: normal
distribution

JBem= 0.4253
JB1(0.05;2) = 5.99
Conclusion: normal
distribution

JBem= 2.1206
JB1(0.05;2) =5.99
Conclusion: normal
distribution

Homoscedasticity
according to Glejser test

FFem= 0.0647
Ft(0.05;1;18)=4.41
Conclusion: yes

FFem=2.9768
Ft(0.05;1;18)=4.41
Conclusion: yes

FFem=3.5182
Ft(0.05;1;18)=.41
Conclusion: yes

Pearson's Ryx

R lin =0.98673

R lin = 0.99551

R 1in =0.99218

Correlation check by the
Durbin-Watson test

d= 1.4495
3alfa=5%;
dL=1.201
dU=1411
dU<d<4-dU=2.59
Conclusion: no
autocorrelation

d=1.8975
3alfa=5%;
dL=1.201
dU=1411
dU<d<4-dU=2.59
Conclusion: no
autocorrelation

d=2.1242
3alfa=5%,;
dL=1.201
dU=1411
dU<d<4-dU=2.59
Conclusion: no
autocorrelation

An analysis of the table shows that the obtained mathematical models describing the rel ationship between the working time and the
change in the respective pressures of the piston stages PK1sr(2), PK1sr(3), PK1sr(4) are adequate and satisfy all the criteriafor the

effective use of the Regression analysis[1]. According to the models, mathematical prognostics were madein 5 intervals:
prognoza2PK1sr(2) =[30.92 30.6235 30.3169 30.0002 29.6735];
prognoza2PK1sr(3) =[80.4239 80.1916 79.9526 79.7068 79.4542];
prognoza2PKl1sr(4) =[139.4188 139.0187 138.6028 138.1711 137.7236];

3.1.2 Dependency Modelling: operating time - pressur e change befor e over haul of stages PK 1sr(2), PK 1sr(3), PK 1sr(4), bar

As aresult of the influence of Factor X, the following data were recorded and used for the modeling, before overhaul of the piston

stages of the compressor:

PK1pr(2)=[ 32.8 32.8 32.8 32.9 32.8 32.532.1 31.8 31.6 31.331.030.6 30.2 29.8 29.5 29.2 28.8 28.3 28.0 27.6];

PK1pr(3)=[ 82.4 82.382.382.4 82.482.081.581.180.6 80.079.6 79.278.477.576.8 76.0 75.3 74.7 74.2 73.7];
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PK1pr(4)=[144.3 143.6 143.5 143.6 141.8 142.8 141.6 140.3 139.7 138.9 138.2 137.3 136.5 135.6 134.2 133.5 132.3 131.8
130.6 129.7];
The results of the study of the influence of Factor X on the pressure variation of the three piston stages of Seismic Compressor 1,
before overhaul isgivenin Table 2.

Table 2: Results of the study of the effect of the operating time of Seismic Compressor 1, Factor X on the pressure
PK 1pr(2), PK 1pr(3), PK1pr(4), bar, before over haul
PKl1sr(2), PKlsr(3), PKl1sr(4)

Model PKlpr(2) = 335307 - | PKlpr(3) = 829790 - | PKlpr(4)=144.9151-
0.1580.x -0.0071. x2 0.1111.x - 0.0189 x2 0.4056.x-0.0186x2

Adequacy Fem=2552.3 Fem=1038.4 Fem=1342.26
F(0.05;2;17)=3.59 F(0.05;2;17)=3.59 F(0.05;2;17)=3.59
Conclusion: yes Conclusion: yes Conclusion: yes

Standard error

SE SE=0.11178 SE=0.29313 SE=0.39891

Jacques-Berra  test  for | Jbem= 2.3923 JBem=1.0807 JBem= 2.8440

normality JBT1(0.05;2) = 5.99 JBT1(0.05;2) =5.99 JBT(0.05;2) = 5.99
Conclusion: normal Conclusion: normal Conclusion: normal
distribution distribution distribution

Homoscedasticity _ B

according to Glejser test Eff(r)n (;5?1 ?16 ;)7: 441 EF(EH(I); ’?’212;2 441 FFem= 1.7647

Ft(0.05;1;18)=4.41

Conclusion: yes Conclusion: yes .
Conclusion: yes
Pearson's Ryx R lin = 0.99834 R lin = 0.99593 R lin =0.99685
Correlation check by the | d = 2.5697 d=1.4309 d=2.2663
Durbin-Watson test 3alfa=5%; 3alfa=5%; 3alfa=5%;
dL=1.201 dL=1.201 dL=1.201
dU=1411 dU=1411 dU=1411
dU<d<4-dU=2.59 dU<d<4-dU=2.59 dU<d<4-dU=2.59
Conclusion: no Conclusion: no Conclusion: no
autocorrelation autocorrelation autocorrelation

The three mathematical models characterizing the pressure in the three piston stages of the compressor unit of the Seismic Ship are
adequate and satisfy all the criteria for effective use of the Regression Analysis [1]. Based on them, prognostics were made in 5
intervals of change of the corresponding pressures over the course of the operation time. The same are given below:
prognoza2PKl1pr(2) =[ 27.0728 26.6086 26.1302 25.6376 25.1307];
prognozaPK 1pr(3) = [72.2943 71.3688 70.4055 69.4043 68.3652];
prognoza PK1pr(4)=[128.2035 126.9989 125.7572 124.4783 123.1623].
The following plots show, in one coordinate system, the change in pressure in the three stages of the piston compressor: after and

before overhaul, in pairs, as well as the values estimated by the modelsin 5 intervals. A solid line shows the model values, and (*)
and (o) show the experimental data. Observations 1 to 20 correspond to the time of data collection, and 21 to 25 are estimated values.
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Fig. 3 Fourth stage pressure change and prognosis

» As aresult of the scientific search for appropriate mathematical models approximating the dependence between the
operating time of the three piston stages of Seismic Compressor 1, 2™ order models were selected. These models are
adequate and meet the requirements for the implementation of the Regression analysis.
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Based on the models, prognostics were made for the pressure change in the piston stages of Seismic Compressor 1, in 5
intervals.
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MEDICINAL VALUE OF AMORPHA FRUTICOSA

K osbaulieva Bayan Zharylkasynovna
Assistant, Department of General Biology and Phystology, Karakalpak State University named after. Berdakha
Republic of Karakalpakstan

ABSTRACT
The article discusses the medicinal value of Amorpha fruticose. Amorpha fruticosa is not just a shrub plant, but a valuable biological
resource that plays a significant role in ensuring the stability and health of ecosystems. Due to its unique adaptability and a wide range
of ecological functions, this species continues to attract the interest of scientists and ecologists around the world.

KEY WORDS: shrub, family, ecosystem, root system, leaves.

Amorpha fruticosa, also known as wild indigo or pigweed, is a perennia deciduous shrub in the legume family (Fabaceae). This
Species serves as an important component of ecosystems due to its unique biological features and ecological adaptations.

Widespread in North America, Amorpha fruticosa is often found along the banks of rivers, lakes, and other bodies of water. This
plant has a powerful root system that alows it to gain a foothold on coastal slopes, preventing soil erosion and promoting the
formation of stable coastal ecosystems. The leaves of the shrub are complex, pinnately divided, with lush greenery that acquires
bright shadesin the fall.

Amorpha fruticosa blooms in late spring to early summer, producing long, dense panicles of deep purple flowers with golden
stamens. These flowers attract a variety of pollinators, including bees, butterflies, and other insects. The fruits are small strakas
containing several seeds that can remain viable in the soil for along time.

One of the key features of Amorpha fruticosa isitsability to fix nitrogen, which significantly increases soil fertility and helpsrestore
damaged ecosystems. Thanksto its symbiotic relationship with bacteria of the genus Rhizobium, the plant is able to absorb nitrogen
from the atmosphere and convert it into a form accessible to other plants. This makes the plant an important element of ecological
medicine aimed at restoring soil resources.

In addition to its ecological significance, Amorpha fruticosa was used by the indigenous peoples of North America in traditional
medicine. The leaves and bark of the plant were used to treat wound infections and skin diseases. In Europe and Asia, this species
was introduced into cultivation as an ornamental shrub, often used in landscaping parks and gardens.

The Amorpha fruticosa shrub, popularly known as false indigo, has long attracted attention not only for its decorative qualities, but
aso for its exceptional medicinal properties. Popular in both Western and Eastern folk medicine, this plant is included in many
recipes aimed at combating various diseases.

Amorpha fruticosa contains many bioactive compounds, including flavonoids, coumarins, saponins and alkaloids. The most
attention has been paid to flavonoids, such as amorphadine and amorphine, which have significant therapeutic effects. These
components have a powerful antimicrobial, anti-inflammatory and antioxidant effect, which alows the plant to be used as an
effective remedy for healing the body.

Studies have shown that extracts from the leaves and bark of Amorpha fruticosa have pronounced antimicrobial activity. Flavonoids

and coumarins extracted from the plant are effective against various pathogenic microorganisms, including bacteria, fungi and
viruses. This makes the plant a promising source for the development of new antimicrobial drugs.
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Flavonoidsisolated from the leaves and flowers of the shrub are actively used in the treatment of cardiovascular diseases. They help
strengthen capillary walls, reduce vascular fragility and prevent the devel opment of atherosclerosis. In addition, flavonoids reduce
cholesteral levelsin the blood, thereby reducing the risk of strokes and heart attacks.

Research shows that Amorpha fruticosa may also be effective in fighting cancer cells. Flavonoids and other active ingredientsin
the plant exhibit antiproliferative properties, which opens up prospects for the development of new anticancer drugs.

Coumarinsfound in the seeds and fruits of the plant exhibit antimicrobial and antifungal activity. These substances are indi spensable
in the fight against bacterial and fungal infections of the skin and mucous membranes. They are actively used in the preparation of
tinctures and ointments intended for the treatment of dermatitis, eczema and other skin diseases.

Triterpenes present in the bark and roots of Amorpha fruticosa demonstrate pronounced anti-inflammatory properties. They help
reduce inflammatory processes in the body and are effective in the treatment of arthritis, rheumatism and other joint diseases.
Triterpenes also have a positive effect on the immune system, increasing its resistance to infections.

Essential oils contained in flowers and leaves have antispasmodic and calming effects. They are used in aromatherapy and
phytotherapy to relieve nervous tension, improve sleep and generally strengthen the nervous system. Inhalations using essential oils
help with colds, help cleanse the respiratory tract and make breathing easier.

Amorphaextracts are used in folk medicine to treat various dermatological diseases. They promote skin regeneration, wound healing
and eczema treatment. For women, amorpha is useful in treating gynecological diseases, due to its properties to balance hormonal
levels.

Infusions and decoctions of Amorpha fruticosa are widely used in folk medicine not only for internal but also for external use. They
are used to wash wounds, relieve inflammation and accel erate the healing process of tissues. In addition, extracts from this plant are
added to cosmetics due to their antioxidant and regenerative properties.

Amorpha fruticosa is a valuable natural remedy with multifaceted healing potential. Regular use of preparations based on this plant
can help improve the general condition of the body, prevent and treat various diseases, and maintain health and longevity.

Thus, the Amorpha fruticosashrubisnot just ashrub, but an important biological resourcethat playsasignificant rolein maintaining
the health and sustainability of ecosystems. Due to its amazing adaptations and diverse ecological functions, this species continues
to attract the attention of researchers and ecologists around the world.
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ABSTRACT
The article presents the characteristics of the morphofunctional properties of female athletes living in the Republic of Karakalpakstan.
A thorough and in-depth study of the morphofunctional characteristics of female athletes of the Republic of Karakalpakstan, as well
as the use of the obtained information to develop personalized support programs is the basts for their success in sports and life.

KEYWORDS: properties, parameters, phystology, anthropometry, biochemistry, sports, analysis.

To study the morphofunctiona properties of female athletes living in the Republic of Karakal pakstan, it is necessary to conduct a
thorough analysis of various parameters, including anthropometric, physiological and biochemical measurements. In Karkal pakstan,
as elsewhere, sport plays an important role in the formation of health, physical fitness and functional capabilities of young girls.

Anthropometric studies include measurements of height, body weight, chest, waist, hips and limbs. These parameters allow us to
determine the proportionality of the body, muscle mass and percentage of fat tissue. It is important to note that female athl etes
involved in different sports may differ significantly in these parameters. For example, gymnasts, as arule, have lower body weight
and thin limbs, while female athletes involved in weightlifting may have more developed muscle groups and greater body weight.

Additionally, anthropometric data can be used to analyze the impact of the training process on the physical development of female
athletes. Regular measurements allow you to track progress and adjust training loads to achieve optimal shape and prevent injuries.
The season of observations also plays an important role: during the competitive period, theindicators may differ from the of f-season,
when active recovery and weight gain occur.

In addition, differences in anthropometric parameters may depend on genetic factors, age of initiation of sports and intensity of
training. For example, swimmers usualy have long limbs and developed shoulder girdle muscles, which improves their
hydrodynamic qualities. In contrast, long-distance runners may have alower percentage of fat tissue and more pronounced muscular
motor coordination.

In recent years, there has been growing interest in the use of modern technologies in anthropometry, such as 3D body scanning and
image analysis software. These methods allow for greater measurement accuracy and a more detailed picture of body structure.
They also open up new opportunities to study the influence of various factors, such as age, gender, lifestyle, and genetics, on
anthropometric measurements.

Physiological studiesinclude determining the parameters of the cardiovascular system, respiratory system and muscular endurance.
One of the key parameters is the heart rate at rest and after physical exertion. Normally, the heart rate of female athletes at rest is
lower than that of their non-training peers, which indicates a high level of cardiovascular fitness. It is also necessary to measure the
lung capacity and maximum minute ventilation to assess the functional state of the respiratory system.

Biochemical tests include blood and urine analysis to determine levels of various metabolites and hormones that play an important
role in regulating energy metabolism and recovery processes. For example, hemoglobin and red blood cell levels can indicate the
degree of tissue oxygenation and overall endurance of the body. Levels of creatine phosphokinase and other muscle enzymes wil |
provide an idea of the extent of muscle damage after intense training.
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Inaddition, it isimportant to consider the psycho-emotional state of female athletes. Stress associated with training and competitions
can have a significant impact on physical condition and athletic performance. Therefore, the psychological aspect of the training
process should also be included in the comprehensive study.

Based on the data obtained, it will be possible to give afull description of the morphofunctional properties of female athletesliving
in the Republic of Karakalpakstan. This will alow not only to optimize the training process, but aso to develop individual
recommendations for nutrition, recovery and psychological support, which will ultimately lead to improved athletic performance
and overall health.

It isimportant to note that a comprehensive approach to the study and interpretation of morphofunctional parameters includes not
only anthropometric measurements, but a so the analysis of physiological indicators, such asthelevel of physical fitness, endurance,
strength and recovery rate after exercise. Thiswill create the basis for a personalized approach to each athlete, which is especially
important in the context of high-intensity training and competitions.

Particular attention should be paid to theimpact of social and environmental factors on the health and athl etic performance of female
athletes. In the conditions of the Republic of Karakal pakstan, with its unique climate and socio-economic conditions, these aspects
play akey role. The creation of individual programs that take these parametersinto account will not only increase the effectiveness
of the training process, but aso reduce the risk of injury and chronic diseases. Ultimately, this will contribute to achieving the
highest results in regional and international competitions, strengthening the health and well-being of athletes, and promoting the
development of sports culturein the region.

In addition, it isimportant to consider psychological aspects - motivation level, emotional state, stress resistance and other personal
characteristics that play an important role in achieving high sports results. Professional psychological support and counseling, along
with physical and medical recommendations, will help create harmonious conditions for the development and self-realization of
female athletes.

Modern approaches to training female athletes include a comprehensive analysis of their psychophysical state. This alows for the
training processto be adjusted taking into account individual characteristics, which in turn contributes to more effective achievement
of the set goals. Sports psychologists work to strengthen self-confidence, improve concentration, and develop stress management
and emotion management skillsin competitive conditions.

No less important in working with young athletes is attention to their social environment. Support from family, coaches and the
team has asignificant impact on the formation of their motivation and self-discipline. A harmonious combination of all these aspects
allows not only to achieve high sports results, but also promotes personal growth and self-realization of athletesin life.

A multifaceted approach, including psychological, physical and social components, is becoming akey element in the preparation of
female athletes. It isimportant to remember that each of these aspects requires a careful and professional approach to create optimal
conditions for successful development and achievement of high resultsin sports.

Thus, acomprehensive and in-depth study of the morphofunctional properties of female athletes of the Republic of Karakal pakstan
and the use of the obtained data to create individual support programsis the key to their successin sports and life.
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ABSTRACT
The article discusses the biological features of insects with incomplete metamorphosis (Insekta: Hemimetabola) in the northwestern
part of the Kyzylkum Desert. One of the key features of Hemimetabola is their metamorphosis, which does not include a pupal stage,
and this ensures a faster transition to active adult life.
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Insekta, or insects, are the most numerous and diverse group of animals on planet Earth. Among them is the subclass Hemimetabol a,
which isdistinguished by the peculiarities of itslife cycle and morphology. Hemimetabola, or incompletely metamorphosed insects,
are a group in which development from egg to adulthood occurs without the pupa stage, which can be observed in such
representatives as grasshoppers, cockroaches, and orthoptera.

The biologica characteristics of insects with incomplete metamorphosis (Insekta: Hemimetabola) in the northwestern Kyzylkum
region represent a unigue adaptation to the extreme conditions of this region. Kyzylkum, a significant part of which is covered by
deserts and semi-deserts, is characterized by extremely variable temperatures, limited water availability, and specific vegetation.
These conditions pose specific challenges to Hemimetabol a, to which they respond with anumber of morphological, physiological,
and behaviora adaptations.

One of the main adaptations of these insects is their ability to withstand extreme temperatures, which can range from scorching
summer heat to cold winter nights. In terms of survival mechanisms, they have a slow metabolic state, which helps reduce energy
expenditure when food is scarce or temperatures are not suitable for activelife.

Structurally, many of the insectsin this region have a dense chitinous covering that protects them from moisture loss. This covering
also acts as a barrier to sudden temperature fluctuations, allowing them to maintain a stable internal state. Some species aso have
protective coloration that hel psthem blend into the environment, as sand dunes and sparse vegetation create conditions for mimicry
and secrecy from predators.

One of the key features of Hemimetabola is their metamorphosis, which does not include a pupa stage, allowing for a faster
transition to active adulthood. In the Kyzylkum environment, this clearly facilitates a quick start to reproduction and reduces the
resource expenditure on long-legged stages of development, which might otherwise be more vulnerable to extreme climatic factors.

Many Hemimetabola species have evolved mechanisms to minimize moisture loss. They have dense exoskeletons and are often
nocturnal, which helps them avoid excessive heat stress and moisture loss during hot daytime hours. Some species are able to
accumulate moisture from food or minor precipitation, and to occupy niches where morning dew condenses.

The diet of these insects is also adapted to the local flora, which often has high concentrations of defensive compounds. Some

Hemimetabola develop the ability to tolerate or even use these chemicals in their metabolism, allowing them to exploit niches
inaccessible to less adapted competitors.
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Finally, social and defensive strategies among Hemimetabola species include both solitary and group modes of existence. Some
species form temporary communities to increase their chances of survival and reproduction, while others specialize in moving
quickly between temporary resource sources, outrunning their competitors.

A study of the biological characteristics of Insekta: Hemimetabola in northwestern Kyzylkum reveals a wide range of adaptations
that allow these insects to survive and thrive in one of the harshest corners of Central Asia.

One of the key features of Hemimetabola is that they have three main stages in their life cycle: egg, larva (or nymph), and i mago
(adult). Unlike the Holometabola, which have a pupal stage, Hemimetabola go through a series of moltsto eventually become adults.
At each stage, the nymph looks like the adult, but is usually smaller and lacks fully developed wings and reproductive organs.

The morphological features of Hemimetabola also include various adaptations to the environment and lifestyle. For example,
grasshoppers have powerful hind legs designed for jumping, and cockroaches have antennae that play an important role in sensory
perception of the environment. Many representatives of this subclass have significant plasticity in the choice of food resources and
adapt to various environmenta conditions.

All this indicates that the insects ability to survive difficult climatic conditions is the result of their long-term evolutionary
adaptation, which allowed them to master and successfully survive even in such hostile conditions as northwestern Kyzylkum.

The ecological importance of Hemimetabola is difficult to overestimate. They occupy a wide range of ecological niches, ranging
from herbivorous species that influence plant communities to predators that control the numbers of other small invertebrates. In
addition, some species, such as aphids, can be vectors of plant diseases, which emphasizestheir importance in nature and agriculture.

The life cycles and behavior of these insects are the subject of extensive research aimed at understanding their evolutionary
adaptations and rolesin ecosystems. Given the diversity and importance of Hemimetabola, further research could provide valuable
data for biology, ecology, and even agricultural technology.

Thus, Hemimetabola represent a unigque group among insects, distinguished by their biological features and adaptations. Research
into their life cycle, morphology and ecological interactions continues, revealing more aspects of their role in natural systems and
their importance to humans.
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ABSTRACT

Objective of the study: To investigate the state of the autonomic nervous system in athletes based on heart rate variability indicators.
Materials and methods: The study was conducted on 142 male athletes (67 football players and 75 track and field athletes) aged
17-20 years, with an average age of 18.5+1.5 years. Depending on the type of higher nervous activity, athletes were divided into 4
groups: sanguine (41.55% ), choleric (28.87% ), phlegmatic (19.01% ), and melancholic (10.56% ). Heart rate variability (HRV')
was studied using the "BioMouse" system. A t-test for independent samples (Welch's t-test) was used to analyze the significance of
differences between the groups. Results of the study: It was found that the highest adaptive capabilities were observed in phlegmatic
athletes, who demonstrated high SDNN and HF values, as well as a low tension index (IN). Their calm temperament allows for
better adaptation to physical exertion and maintaining a balance between sympathetic and parasympathetic activity. The lowest
adaptive capabilities were observed in melancholics, who showed high IN and LF values, as well as low SDNN and HF, indicating
an imbalance in the autonomic nervous system and lower resilience to physical stress. Overall, beginner athletes tended to have slightly
higher heart rates and lower HRV indicators (SDNN ), LF, and HF compared to more experienced athletes of the 2nd-3rd ranks.
This is due to the fact that first-year athletes have not yet fully adapted to physical loads, leading to more pronounced dominance of the
sympathetic nervous system and less parasympathetic activity.

KEYWORDS: variability, heart rate, athletes, football players, track and field athletes, autonomic nervous system, physical exertion.

INTRODUCTION

Theregulation of the cardiovascular system playsacrucia rolein the adaptation of athletesto physical exertion and the achievement
of high performance, which directly depends on the type of higher nervous activity (HNA) and the autonomic nervous system (ANS)
[1,5,8,9,10]. During intense training, athletes often experience changes in the functioning of the cardiovascular system, which may
be related to the characteristics of nervous activity [2,4,6,12,21].

Heart rate variability (HRV) indicators serve as an important tool for assessing the functional state of athletes and identifying
deviationsin autonomic regulation [2,7,11,14,18,20]. Football playersand track and field athletes are exposed to significant physical
and psycho-emotional stress, making the study of the influence of different types of HNA and ANS on HRV indicators relevant
[3,15,17,19]. Determining the relationship between them and the body's ability to adapt to intense training and competition will help
develop more effective individualized training programs [4,16,22]. Since a decrease in heart rate variability often indicates
disturbancesin regulatory processes, this study aimsto examine HRV indicatorsin football players and track and field athletes. This
will allow for a deeper understanding of the mechanisms of athletes' adaptation to physical exertion and identify potential factors
that contribute to improved athletic performance.

OBJECTIVE OF THE STUDY
To investigate the state of the autonomic nervous system in athletes based on heart rate variability indicators.

MATERIALSAND METHODS

Informed consent was obtained from all athletes before the start of the study. A total of 142 male athletes were examined (67 football
playersand 75 track and field athletes) aged 17-20 years (mean age 18.5+1.5 years). The psychological characteristics of the athletes
were assessed using the Eysenck Personality Questionnaire (EPQ) with the "Psychotest” computer program. Heart rate variability
(HRV) was evaluated using the "BioMouse" system from the company "NeuroLab" (Russia, 2001), which allows for the recording
of heart rate (HR), standard deviation of norma RR intervals (SDNN), tension index (IN), low-frequency power (LF), and high-
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frequency power (HF). Thet-test for two independent samples with unequal variances (Student's method) was used to cal cul ate the
significance of differences between the groups of football players and track and field athletes. Mean values and standard deviations
for each group were used to calculate the t-statistics. Welch's t-test was applied due to differences in sample sizes and variances
between the groups. P-values were calculated for each group pair (football players vs. track and field athletes), and the difference
was considered statistically significant at p<0.05.

RESULTS AND DISCUSSION

It was found that among the examined athletes, sanguine individual s predominated (41.55%), including 21.13% of football players
and 20.42% of track and field athletes. Choleric athletes made up 28.87% of the sample. The choleric temperament in 15.49% of
football players was characterized by high activity, decisiveness, and a strong drive for leadership. In track and field, cholerics
(13.38%) excelled in disciplines such as sprinting and throwing, where high motivation and aggressiveness in achieving goals are
essential. Phlegmatic individuals were somewhat |ess common, comprising 19.01%. Among them, 7.04% of phlegmatic football
players, with their stable, calm, and balanced character, played akey role in stable and predictable defense. In contrast, 11.97% of
phlegmatic track and field athletes demonstrated high endurance and stability. Melancholics (10.56%) included 3.52% of football
players and 7.04% of track and field athletes. Melancholics are more prone to stress and anxiety, which may limit their ability to
perform effectively in team sports. In track and field, melancholics may succeed in disciplines requiring precision and concentration,
such as jumping or technical events, as their melancholic temperament often shows greater sensitivity to psycho-emotiona stress
(Figure 1).
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Figure 1. Distribution of athletes by types of higher nervous activity
Further analysis of heart rate variability indicators for first-year athletes and 2nd-3rd rank athletes revealed severa key differences
depending on the type of higher nervous activity (HNA) and the level of training (Table 1).

Table 1l
HRYV indicators depending on HNA typesand sports (football playersand track and field athletes) in thefirst year of
training
HNA Type Sport (b|-r|)$n) SDNN (ms) IN (units) LF (ms) LF (ms)
Sanguine Football players(n=10) 68.0+2.0 | 125.0+4.0 60.0+5.0 650.0+40.0 580.0+40.0
Choleric Football players (n=9) 77.0£2.2 | 105.0#¢5.5 90.0+5.0 850.0+5.0 380.0+45.0
Phlegmatic Football players(n=5) 62.0+£3.0 | 135.0+6.0 48.0+6.0 580.0+60.0 680.0+60.0
Melancholic Football players (n=2) 77.0£3.0 98.0+6.0 100.0+12.0 930.0+95.0 300.0+95.0
Sanguine Track athletes (n=19) 63.0+£2.0 | 137.0+4.0 50.0+6.0 580.0+40.0 680.0+40.0
Choleric Track athletes (n=9) 72.0£25 | 115.0#¢5.0 78.0+5.0 760.0+45.0 480.0+45.0
Phlegmatic Track athletes (n=7) 58.0+£2.5 | 145.0+6.0 40.0+5.0 480.0+50.0 760.0+£50.0
Melancholic Track athletes (n=4) 71.0+£3.0 | 105.0+5.0 84.0+6.0 840.0+60.0 380.0+60.0
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Asseenin Table 1, the comparative analysis of HRV indicatorsfor first-year athletes (ages 17-20) and 2nd-3rd rank athletes reveals
several key differences.

For football players with a sanguine temperament, the heart rate (HR) of beginner athletes (68.0+2. 0 bpm) was slightly higher than
that of 2nd-3rd rank athletes (65.0+1.8 bpm), which can be attributed to lower adaptation to physical exertion. The SDNN level in
beginners was dlightly lower (125.0+4.0 ms) compared to more experienced athletes (130.0+£3.7 ms), indicating lower heart rate
variability and, consequently, less adaptation to training. The LF (650.0+40.0 ms?) and HF (580.0+40.0 ms?) values were also lower
in beginner athletes than in experienced ones, which suggests underdevel oped autonomic nervous system regulation.

Among beginner cholerics (77.0£2.2 bpm), there was an increase in heart rate compared to more experienced athletes (75.0+2.1
bpm), which may be explained by a higher level of excitability in lesstrained athletes. The SDNN indicator was significantly lower
in beginners (105.0+£5.5 ms) compared to experienced athletes (110.5+5.3 ms), indicating lessresilience to physical exertion. At the
sametime, the LF level in beginnerswas higher (850.0+45.0 ms?), and HF waslower (380.0+£45.0 ms?), which indicates adominance
of sympathetic activity at the beginning of the training process.

When determining heart rate (HR) in beginner phlegmatics (62.0+3.0 bpm), there was a dlight increase in HR compared to
experienced athletes (60.0+3.2 bpm). The SDNN level in beginner athletes was dightly lower (135.0+6.0 ms) compared to
experienced ones (140.0+6.3 ms), indicating lower adaptation to physical loads. LF and HF levelsin beginners (580.0+60.0 ms? and
680.0+60.0 ms?, respectively) were lower than those in 2nd-3rd rank athletes, suggesting less balanced autonomic regulation.

In beginner melancholic athletes, HR was 77.0+£3.0 bpm, dlightly higher than in experienced athletes (75.0+2.7 bpm). SDNN values
in beginnerswere lower (98.0+£6.0 ms) compared to more experienced athletes (102.0+5.4 ms). Additionally, beginner melancholics
showed higher LF levels (930.0£95.0 ms?) and lower HF levels (300.0+£95.0 ms?), indicating dominant sympathetic activity.

Different data were obtained in the group of track and field athletes. HR in beginner sanguine athletes (63.0+£2.0 bpm) was dlightly
higher than in experienced athletes (60.0+1.9 bpm). On the other hand, SDNN levels in beginners were dlightly lower (137.0£4.0
ms) compared to experienced athletes (142.5+3.9 ms), indicating less devel oped adaptation mechanisms. Similar datawere observed
when evaluating LF (580.0+£40.0 ms?) and HF (680.0+£40.0 ms?), which were lower in beginners than in experienced athletes.

In beginner cholerics, HR was 72.0+2.5 bpm, differing dightly from experienced athletes (70.0+2.3 bpm). More significant
differences were found in the interpretation of SDNN, which was lower in beginners (115.0+5.0 ms) compared to experienced
athletes (120.0+4.6 ms). The less stable autonomic regulation in beginner track and field athletes was evidenced by lower LF
(760.0+45.0 ms?) and HF (480.0+45.0 ms?) compared to experienced athletes.

Asfor the HR in beginner phlegmatics, it reached 58.0+£2.5 bpm, higher than in 2nd-3rd rank athletes (55.0+2.4 bpm). The SDNN
level in beginner athletes (145.0+6.0 ms), as well as LF (480.0+£50.0 ms?) and HF (760.0+£50.0 ms?), were lower than in more
experienced athletes. For example, SDNN in the group of experienced athletes was 150.0+5.8 ms.

For novice melancholic athletes, a higher heart rate (71.0+£3.0 beats/min) was observed compared to more experienced track-and-
field athletes (69.0+3.8 beats/min). The SDNN value for novices was lower (105.0+5.0 ms) compared to more experienced athletes
(109.5+4.7 ms), indicating reduced heart rate variability and, consequently, less developed regulatory mechanisms. Lower LF
(840.0+60.0 ms?) and HF (380.0+60.0 ms?) values also pointed to aless developed autonomic regulation in novice athletes.

In the comparative analysis of heart rate variability (HRV) among football players and track-and-field athletes, significant
differences were identified depending on the type of higher nervous activity (HNA).

In the group of football players:
- HR (Heart Rate): Highest HR values: in choleric athletes (77.0+2.2 beats/min), explained by their high excitability and activity.
Lowest HR values: in phlegmatic athletes (62.0+3.0 beats/min), consistent with their calm and balanced temperament.

- SDNN (Standard Deviation of Normal-to-Normal Intervals): Highest SDNN values: in phlegmatic athletes (135.0+6.0 ms),
indicating higher heart rate variability and better adaptation to physical loads. Lowest SDNN values: in melancholic athletes
(98.0£6.0 ms), reflecting lower variability.

- IN (stress index): The highest IN values were observed in melancholics (100.0+12.0 units), indicating a high level of stress and

tension in the autonomic nervous system. The lowest IN valueswere found in phlegmatics (48.0£6.0 units), suggesting alower level
of tension and better resistance to stress.
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- LF (low-frequency components): The highest LF values were found in melancholics (930.0£95.0 ms?), which indicates a
dominance of sympathetic activity and poor adaptive capacity. The lowest LF values were observed in phlegmatics (580.0+60.0
ms?), suggesting a more balanced autonomic regulation.

- HF (high-frequency components): The highest HF values were recorded in phlegmatics (680.0+60.0 ms?), indicating high
parasympathetic activity and better heart rate regulation. The lowest HF values were seen in melancholics (300.0+95.0 ms?),
reflecting suppressed parasympathetic activity and weaker adaptive capabilities.

For track and field athletes, the following HRV parameters were characteristic depending on the type of nervous system:

- HR (heart rate): The highest HR values were seen in cholerics (72.0+2.5 bpm), while the lowest HR values were observed in
phlegmatics (58.0+2.5 bpm).

- SDNN (standard deviation of NN intervals): The highest SDNN values were recorded in phlegmatics (145.0£6.0 ms), reflecting
their better adaptive capabilities. The lowest SDNN values were found in melancholics (105.0+5.0 ms), indicating lower heart rate
variability and reduced adaptive capacity.

- IN (stress index): The highest IN values were recorded in melancholics (84.0+6.0 units), indicating a high level of tension. The
lowest IN values were found in phlegmatics (40.0£5.0 units), suggesting the lowest stress level and better adaptive capacity.

- LF: The highest LF values were found in melancholics (840.0+60.0 ms?), indicating strong sympathetic activity. The lowest LF
values were observed in phlegmatics (480.0+£50.0 ms?), which suggests more balanced autonomic regulation.

- HF: The highest HF values were seen in phlegmatics (760.0+£50.0 ms?), indicating high parasympathetic system activity. The
lowest HF values were in melancholics (380.0+60.0 ms?), which reflects suppressed parasympathetic activity.

Thus, the highest adaptive capacities are seen in phlegmatics, who demonstrate high SDNN and HF values along with low IN levels.
Their cam temperament allows them to adapt better to physical loads and maintain a balance between sympathetic and
parasympathetic activity. Thelowest adaptive capacities are observed in melancholics, who show high IN and LF values, low SDNN
and HF, indicating an imbalance in the autonomic nervous system and lower resistance to stress.

It was found that, in general, novice athletes tended to have dightly higher heart rates and lower heart rate variability (SDNN), LF,
and HF compared to experienced 2nd-3rd rank athletes. Thisis due to the fact that first-year athletes have not fully adapted to the
loads, leading to a more pronounced dominance of the sympathetic nervous system and lower parasympathetic activity.

To calculate the correlation between types of higher nervous activity and the type of sport (footballers and track and field athletes),
Pearson’s correlation coefficient was used. The results of the correlation between higher nervous activity (HNA) types and the type
of sport showed a correlation coefficient close to zero (0.0000000000047), indicating no linear relationship between these two
variables. The p-value of 1.0 aso suggests that the relationship is not statistically significant.

Thus, it can be concluded that the types of HNA (sanguine, choleric, phlegmatic, melancholic) and the choice of sport (football or
track and field) do not have a significant correlation.

However, the cal culated correlation coefficients between heart rate variability (HRV) indices and the types of higher nervous activity
(HNA) and sport type (footballers and track and field athletes) revealed the following key results:

Heart rate (HR) shows aweak correlation with the type of HNA (r=0.22) and a moderate correlation with the type of sport (r=0.38).
SDNN shows a positive correlation with the type of sport (r=0.30) and a negative correlation with the type of HNA (r=0.42),
indicating that SDNN depends on the emotional and physiological stability of athletes;

LF and HF components also show moderate correl ationswith HNA types, highlighting the role of autonomic regulation in adaptation
to physical load. These data indicate that certain HRV parameters, such as SDNN and HF, have significant correlations with both
HNA types and sport type.

Therefore, it can be concluded that HRV parameters are closely related to HNA type and sport type, which should be considered
when developing individualized training programs for athletes. Specific characteristics of cardiac regulation and the autonomic
nervous system should be taken into account to increase training process efficiency and improve recovery after physical loads.
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ABSTRACT

Women played a crucial role in protection of environment in India ,In the Chipko Movement, which is concerned with preservation
offorests and maintenance of the ecological balance in the sub- Himalayan region, is a social movement, -an important role has been played
by women of Garhwal region and this paper seeks to explore their contribution to the movement. The Chipko Movement, a grassroots
environmental movement in India, is well-known for its success in saving trees and promoting sustainable development. Woman's
tnvolvement in the movement challenged traditional gender roles and empowered them to assert their rights and interests. The paper argues
that a more inclusive and gender-sensitive approach to environmental activism is necessary to address the complex challenges of sustainable
development

KEYWORDS:. Women, environment, surrounding, movement, nature, development

INTRODUCTION

A woman role into the protection of environment is has been noticed very remarkable since Ancient times.. Women are always cl osely
connected with the surrounding nature; they are the manager of the resourcesin al the families of the communities and directly collect
resources for the household from the nature. Such aswater, firewood and several items etc. Women were playing key role in protection
of environment from the time unmemorable. Women are more active in the field of environment protection than men because they are
do household and societal work more connectively with the environment. They maintain and deal with the entire family and its various
issues when men are busy in acquiring bread for the family. Women in national or international level working for the betterment of
environment by different movements, strikes, protest etc. Women were led Chipko movement, Bishnoi movement, Green Belt
movement and many more. Women environmentalist activist like Greta Thunberg, Jane Goodall, Medha Patkar, Kinkari Devi, Vandhana
Shiva and many more are working for the protection of environment. Throughout the above discussion it has found that women were
working whole heartedly for protect and improves the environment, thiswill be become more active and fruitful when other parts of the
society stand with the women by holding hand in han

The word Environment derived from French word ‘Environ” which means surround. Environment is the nature and surrounding in which
all plants, animals, humans and other living beings live and operate. It is the interrelationships of land, water and air anong themselves
and with all living and non-living. Our human society and environment or nature has an inseparable bonding. Society emerged as per
the prevailing environment therefore the living styles, dressing, food culture, language and festivities occasion of people are distinct
different accordingly various environment. Environment can be divides into two category i.e. Natural environment and Men made
environment. With the explosion of human population environment had started degraded very harshly due to which today entire world
suffering from Global Warming, frequent Earthquake, explosion of Volcanoes, Tsunami, Flood, Acid rains and Drought etc. Now
peoples were awake and understand the important of environment for the existing of human life therefore started to work for save
environment. Societies were involved themselves into the work regarding the safeguard of environment. Being the better half part of
the society Women’s role into the protection of environment found deep rooted. Greek and Hindu Goddesses were animal as their
‘bahana’ which showed that woman playing great role in the protection of environment.

CHIPKO ANDOLAN (MOVEMENT)

The Chipko Movement is afamous environmental movement in India that emerged in the 1970s to protest against deforestation and to
conserveforests. The Chipko Movement, which is also identified chiefly as a women’s movement, originated in the Garhwal Himalayan
mountain region of the present Uttarakhand state. The region isknown for itsfragile ecology, often prone to earthquakes, erosiverivers
and steep valleys that are least conducive to agricultural growth. Itsvast forest cover and reserves enables the local communitiesto pick
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the fodder, fuel and fibers that contribute to their daily sustenance. With no opportunities for viable income, the men folk search for
income outside the region while the women are left in the villages often leaving them as the real custodians of the available resour

The movement was led by a group of rural women from the village of Mandal in the Indian state of Uttarakhand. These women, who
were mostly illiterate, realized the importance of preserving the foreststhat sustained their lives and livelihoods. The Chipko Movement
became a catalyst for environmental activism in Indiaand inspired similar movements in other parts of the world.

The term ‘Chipko’ means ‘to hug’ in Hindi. The movement was named after the practice of hugging trees to prevent them from being
cut down. The Chipko Movement originated in the Himalayan region of Uttarakhand, which wasthen apart of the state of Uttar Pradesh.
The region was known for its dense forests and rich biodiversity, which were threatened by commercial logging and deforestati on.

The Chipko Movement was started by a group of women from the village of Mandal, who were inspired by the teachings of
environmentalist Sunderlal Bahuguna. Bahuguna was a prominent environmentalist and socia activist who had been working for the
preservation of the Himalayan forests for many years. He had been promoting the idea of ‘ecology is permanent economy’, which
emphasized the need to conserve forests for sustainable development.

In 1973, alogging contractor arrived in the village of Mandal to cut down a large number of trees. The women of the village, led by
GauraDevi, decided to resist the contractor and save the trees. They formed a human chain around the trees and hugged them to prevent
the loggersfrom cutting them down. The loggers were forced to retreat without cutting a single tree, and the women emerged victorious.
The success of the Chipko Movement in Mandal inspired similar protests in other parts of Uttarakhand and other statesin India. The
movement became a symbol of people’s resistance against commercial exploitation of natural resources. The Chipko Movement also
raised awareness about the importance of preserving forests for ecological balance and sustainable development.

The Chipko Movement had a significant impact on environmental policies in India The government of India enacted the Forest
Conservation Act in 1980, which restricted the felling of trees in forests. The government also launched the National Afforestation
Programme in 1985 to promote afforestation and reforestation in degraded forest areas.

The Chipko Movement also inspired similar movements in other parts of the world. In Kenya, the Green Belt Movement, led by Nobel
Peace Prize laureate Wangari Maathai, promoted afforestation and community-based conservation. In Brazil, the Chico Mendes
Extractive Reserve was established to protect the Amazon rainforest and the rights of traditional forest dwellers.

In conclusion, the Chipko Movement was a significant event in the history of environmental activism in India and the world. It was a
grassroots movement that mobilized rural women to protect their natural resources and livelihoods. The movement inspired similar
movements in other parts of the world and raised awareness about the importance of ecological conservation for sustainable
development. The Chipko Movement remains a symbol of people’s power and resistance against environmental degradation and
exploitation.

CHIPKO AS AN ECO-FEMINIST MOVEMENT

There have been arguments-both for and against the Chipko Movement’s label as a women’s movement. While the contribution of the
local communities consisting of both men and women is not ruled out, the extraordinary role played by women, who with firm
determination pledged to restore the nature to its pristine, attracted worl dwide attention. Undoubtedly, the movement has been acomplete
non-violent achievement, and can be likened to Satyagrahain the environmental arena. Since by nature women are known as nurturers
of creatures- living and non-living-‘ecofeminism takes the woman-nature connection a step further’ (Turner, 2003, p.4. see URL). Most
of the interpretations are heavily drawn from the arguments of Dr.Vandana Shivawith special referencesto her works, ‘Staying Alive-
Women, Ecology and Development in India’ and her joint work with Maria Mies, ‘Ecofeminism’.

Firstly, the nature is viewed in terms of feminine principle. Since the ancient ages, women in genera and India in particular are
considered as an inseparable part of nature. At one level, nature is symbolised as the embodiment of the feminine principle, and at
another, she is nurtured by the feminine to produce life and provide sustenance (Shiva, 1988, p.38). Thisis amanifestation of shakti or
energy, from which all existence arises. Thisenergy is called nature (Prakriti). Nature, both animate and inanimate is thus an expression
of shakti, the feminine and creative principle of the cosmos; in conjunction with the masculine principle (purusha), Prakriti creates the
world. Further, nature is inherently active, a powerful, productive force in the dialect of creation, renewa and sustenance of al life
(Ibid). From this, the world derives its activity and diversity manifest in the form of life on earth-mountains, trees, rivers, animals etc.
The human being, so much a part of this world of creation, ideally is to live in consonance with nature. Regrettably, man’s attitude
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towards nature has turned into that of a dominant force, who can subjugate nature to the maximum extent. This, in a way, symbolises
man’s eternal urge to demonstrate domination over woman

The large number of women participating, even defying their men, demonstrates their innate power or shakti. In India, inspite of
women’s suppression, there is a universal agreement, even if grudgingly, that women are nurturers of nature. The ancient civilisation
and texts have often put women on a higher pedestal in the context of ecological/ environmental concerns. Thisview findsawide spread
critiqgue among the Western scholars, thus bringing to the fore the cultural differences and the perception of nature as a sacred force to
be restored and not exploited.

Another criticism that faces the ecofeminist perspectiveisthat it failed to end the marginalisation of women. Though the movement has
brought forth the issues of forest management and concern for ecological conservation, it failed to mitigate the woes of women who
continue to move far and wide in search of resources necessary for subsistence. Further the non-participation of women in the official
roles like joint forest management bodies further deprives them of playing a direct, constructive and authoritative role. Thus, the
discrepancies in representation are obvious rendering the constructive role of women in the whole debate obsolete. The movement
otherwise has brought in few policy changes related to the protection of environment and natural resources.

Whether the Chipko movement was led by women or witnessed a participation of large number of women due to which it was called an
eco-feminist movement leads to severa debates. What concernsthe most in this context is the preservation of ecological resources. Even
if an economic motive is attributed to the women’s participation, it should be remembered that the resources needed for subsistence is
far less than the massive tree felling efforts of the commercial contractors. Thus comparing women’s subsistence needs to contractor’s
greed would be totally unwarranted. Even if a short-term economic motive is attributed to women’s resistance, the scenario of long-
term benefits of forest conservation cannot be underestimated

Lastly, the Chipko struggle is essentially an effort to save the natural resources and forests for the benefit of al. Inthe words of Shiva,
‘the Chipko struggle is a struggle to recover the hidden and invisible productivity of vital resources, and the invisible productivity of
women, to recover their entitlements and rights to have and provide nourishment for sustained survival, and to create ecologi cal insights
and political spaces that do not destroy fundamental rights to survival. Chipko women provide a non-violent alternative in forestry to
the violence of reductionist forestry with its inherent logic of indispensability. They have taken the first step towards recovering their
status as the other silviculturists and forest managers, who participate in nature’s processes instead of working against them, and share
nature’s wealth for basic needs instead of privatising it for profit’(Shiva, 1988, p.95,

EXPERIENCES OF WOMEN IN THE CHIPKO MOVEMENT

The Chipko movement, also known as the Chipko Andolan, was a non-violent environmental movement that originated in the state of
Uttarakhand in Indiain the 1970s. One of the unique features of this movement was the active participation of women. Women played
acrucial role in the success of this movement, and their experiences offer valuable insights into the challenges faced by women who
fight for environmental justice.

One of the primary experiences of women in the Chipko movement was the challenge of balancing their traditional roles as caretakers
of the family and the forest with their new roles as activists. Women in the region were responsible for collecting firewood, fodder, and
other forest produce, and they also had to take care of their families. However, they recognized the importance of protecting the forest
and saw the Chipko movement as an opportunity to safeguard their livelihood and way of life. Women had to balance their
responsibilities and find time to participate in the movement. This often meant waking up early in the morning and working late into the
night.

Another experience of women in the Chipko movement was the challenge of overcoming gender discrimination. Women in the region
were often seen as second-class citizens and were not allowed to participate in decision-making processes. However, the Chipko
movement provided an opportunity for women to assert their rights and challenge patriarchal norms. Women actively participated in
the movement and played a crucial role in educating the local communities about the need to protect the forests.

The Chipko movement also provided an opportunity for women to gain leadership skills and develop self-confidence. Women who

participated in the movement became empowered and realized that they had the power to effect change. They also became role models
for other women in the region and inspired anew generation of women to take up the cause of environmental protection.The parti cipation
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of women in the Chipko movement was crucial to its success, and their legacy continues to inspire women around the world to fight for
environmental justice.

IMPACT OF WOMEN’S PARTICIPATION IN CHIPKO MOVEMENT
Here are some of the ways in which women's participation in the Chipko movement made a difference:

(a) Increased participation: Women played avital role in the Chipko movement and their participation increased the number of
peopleinvolved in the movement. Women brought their unique perspectives and experiences to the movement, which helped to broaden
its goals and strategies. Women's participation increased the number of people involved in the movement. Women brought their unique
perspectives and experiences to the movement, which helped to broaden its goals and strategies. Women were able to mobilize other
women in their communities and encourage them to participate in the movement. Women's involvement in the Chipko movement also
helped to challenge traditional gender roles andto promote gender equality.

(b) Empowerment of women: The Chipko movement empowered women by giving them a platform to voice their concerns
and to actively participate in the decision-making process. Women'sinvolvement in the movement helped to challenge traditional gender
roles and to promote gender equality. the Chipko movement empowered women by giving them a platform to voice their concerns and
to actively participate in the decision-making process. Women were able to understand the importance of protecting forests and ecology
and the impact of deforestation on their lives. They were able to share their experiences and knowledge with other members of the
community and make a significant contribution to the movement. Women's involvement in the Chipko movement helped to challenge
patriarchal structures and create a more equitable society.

(C) Increased awareness. The participation of women in the Chipko movement helped to rai se awareness about the importance
of protecting forests and ecology. Women were able to reach out to other women in their communities, which helped to mobilize awider
section of society. the participation of women in the Chipko movement helped to raise awareness about the importance of protecting
forests and ecology. Women were able to reach out to other women in their communities, which helped to mobilize a wider section of
society. Women's involvement in the movement helped to make it more inclusive and accessible to everyone. The Chipko movement
also emphasized the importance of sustainable development, which was a key message that resonated with women. Women were able
to understand the long-term impact of deforestation and the need to protect forests for future generations.

(d) Sustainable development: The Chipko movement emphasized the importance of sustainable development, which was akey
message that resonated with women. Women were able to understand the long-term impact of deforestation and the need to protect
forests for future generations. the Chipko movement had a significant impact on policy changes related to forest conservation in India.
Women's participation in the movement helped to ensure that their voices were heard and that their concerns were taken into account
when making policy decisions. The Chipko movement led to the creation of the Forest Conservation Act in India, which helped to
regulate the use of forests and ensure their sustainable use. The Act also recognized the rights of forest-dwelling communities and their
role in forest conservation.

(e) Policy changes: The Chipko movement had a significant impact on policy changes related to forest conservation in India.
Women's participation in the movement helped to ensure that their voices were heard and that their concerns were taken into account
when making policy decisions.\

Women were raised movement for the protection of environment by themselves and aong with the men of the society. They were: -
Bishnoi Movement (1700): The movement took place in Khejarli, Marwar region of Rgjasthan when the Mahargj of that area ordered
his soldier to cut down the trees of the region which were believed as sacred by the villager. Amrita Devi along with the other Bishnoi
villager hugged the trees to protect and encourage others to protect the trees. 363 Bishnoi villagers were killed in this movement. Later
the Bishnoi state was declared as a protected area.

Silent Valley Movement (1978): Silent valley is an evergreen tropical forest in the Palakkad district of Kerala. In the leadership of
Sugutha Kumari along with others in order to protect the Silent valley from being destroyed by Hydroelectric power project of the
Kerala State Electricity Board.

Jungle Bachao Andolon, (1982): This movement took place in Singbhum district of Bihar by the Tribal’s started protest when the
government decided to replace Sal forest with Teak. This protest aso known as Greed Game Palitical Populism.

Appiko Movement, (1983): Appiko movement is the southern version of the Chipko movement. The Appikomovement was locally

known as Appiko Chaluvali. The local people embraced the trees against the contractors. Narmada Bachao Andolon, 1985: Thisis
organized by the farmers, environmentalists and human right activists protest against the Sardar Sarovor Dam in Guijrat across the
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Narmada river which flows thorough the Gujrat, Madhya Pradesh and Maharashtra. To provides irrigations and electricity of above
mentioned states in the cause of environment degradation. Medha Patkar and Babu Amte were the main leaders of the movement.

Green Belt Movement, (1977): The movement was initiated to stop Kenya’s rapidly diminishing forest resources. It was the one of the
biggest women movement for the protection of environment to bring environmental restoration along with society’s economic growth
and to empower rural women through environmental preservation. The movement led by Noble Prize Winner Wangari Maathai on the
day of world environment day on 5th June 1977 when very few women planted seven trees in Wangari Maathai’s backyard, till 2005
there are 30 million trees had been planted by its participants in private lands.

CONCLUSION

In conclusion, the participation of women in the Chipko movement was a critical factor in its success. Women played a crucial rolein
the movement, both as leaders and as participants. They brought a unique perspective to environmental issues and highlighted the
importance of protecting the forests and the ecology of the Himalayan region for future generations.

The involvement of women in the Chipko movement challenged traditional gender roles and empowered women to become leaders and
activists. It also helped to raise awareness about the importance of women's participation in social and environmental movements.

The Chipko movement and the participation of women in it were a significant milestone in the history of environmental activism in
India. It not only protected the forests and ecology of the Himalayan region but also inspired a new generation of activists and social
reformersto fight for environmental justice and social equality. The legacy of the Chipko movement and the participation of womenin
it continuesto inspire environmental and social justice movements worldwide. It is atestament to the power of collective action and the
importance of grassroots movementsin bringing about socia and environmental change

The participation of women in the Chipko movement serves as areminder that environmental activism isnot just amatter of protecting
nature but also about socia justice, gender equality, and human rights. Women have a unique role to play in environmental activism,
and their voices and perspectives must be heard and respected
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ABSTRACT
The article presents the results of testing the oxadiazine insecticide Avaunt with the active substance indoxacarb against the cotton
bollworm on cotton and the mulberry moth on mulberries. In all experiments, high efficiency against caterpillars of all ages was
obtained, which greatly distinguishes it from other preparations - larvicides. Depending on the objects, the consumption rates of the
preparation can be in the range from 0.3 to 0.45 1/ ha. The preparation is practically non-toxic for entomophages - trichogramma,
bracon and lacewing, which is especially valuable in integrated plant protection programs.

KEYWORDS: Cotton, tomato, insecticide, avaunt, cotton bollworm, mulberry moth, entomophages, efficiency.

INTRODUCTION

Applied entomology has received an excellent preparation — the insecticide Avaunt, intended to combat the caterpillars of harmful
butterflies. The preparation was synthesized and offered to the market by DuPont several years ago. By decision of the State
Chemical Commission of the Republic of Uzbekistan, the insecticide Avaunt in the form of 15% k.s. underwent a comprehensive
agrotoxicological assessment at the Uzbek Research Institute of Plant Protection (URIPP) after 2000.

Awaunt isanew generation insecticide: it isfrom anew class of chemical compounds - oxadiazines, has no analogues, has a unique
mechanism of action on the insect organism. This providesit with high biological efficiency at low consumption rates and prevents
(in the near future) the selection of group or cross-resistance of insects to this preparation.

Avaunt is an insecticide with contact and intestinal action. It does not have a systemic effect, but can penetrate deep into the tissue
(deep or translaminar action). This property is especially evident when destroying cutworm eggs - the preparation is able to penetrate
the egg shell and destroy the caterpillar embryo. Already formed caterpillars hatch, but after leaving the egg, they usually eat the
shell. And this aready causes intestinal poisoning of the young organism. So, Avaunt is an ovicide and larvicide, effective against
al ages of caterpillars. Avaunt has been studied as a possible insecticide against the most dangerous pest of cotton in Uzbekistan -
the cotton bollworm - Helicoverpa armigera Hbn. (Fig. 1) and a pest that has spread relatively recently in our country - the mulberry
moth - Diaphania pyloalus Walker. (Fig. 2) on mulberries (Morusalba L.).

MATERIALSAND METHODS

The research was conducted in the Tashkent, Khorezm, Namangan, Andijan and Fergana regions. Agrotoxicologica studies were
carried out according to the "Methodol ogical guidelines' ... (2004) and Sh.T. Khodjaev (2020). Biological effectivenesswasderived
using the Abbott formula (1925), which provides for a correction for control. The study of the danger of Avaunt and other
insecticides on entomophages was carried out using the improved method of M. Golyshin et al. (1984), when experimental insects
are offered leaves from treated plants every 24 hours.

RESULTS AND DISCUSSION

Based on the results of experiments conducted in various regions, a conclusion was made about the high biological efficiency of the
insecticide Avaunt against cotton bollworm at a level of 75-100% at consumption rates of 0.4-0.45 I/ha, which is 17-30% higher
than the standards: cypermethrin, esfenvalerate, betacyfluthrin. Based on these results, the State Chemical Commission of the
Republic of Uzbekistan included the drug Avaunt in the List of pesticides recommended for use in Uzbekistan.

In the following 2013-2014 years, zonal demonstration tests of the insecticide Avaunt were conducted. In one of them, conducted
in the Khorezm region, the treatment was carried out using a tractor sprayer OVH-28 (300 | / ha) on June 26. The results showed
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that within 20 days after treatment, Avaunt at a consumption rate of 0.45 | / ha showed high biological efficiency at the level of 79-
100%. In the reference version - betacifluthrin (0.8 | / ha), the efficiency was lower (61-76%). The same results were obtained in
experiments conducted in 2016-2018 in the Baghdad district of the Ferganaregion, the Pap district of the Namangan and the Balikchi
district of the Andijan regions. Thus, it is a fact that Avaunt at a consumption rate of 0.4-0.45 I/hais currently one of the best
insecticides recommended against this pest.

Asis known, the spread of aréatively new pest — the mulberry moth — is of particular concern to plant protection specialists and
silkworm breedersin the republic (Fig. 2).

6 7
Figure 1. Cotton bollworm asa pest of agricultural crops.
Damage caused by bollworm caterpillars: 1 — to cotton bolls; 2 — to corn kernels; 3 — tomato fruits; 4 — to wheat ears; 5—to
sunflower heads; 6 — the process of treating cotton fields with the drug Avaunt; 7 — all ages of bollworm caterpillars die.

The pest turned out to be a monophage and, fortunately, does not damage anything except mulberry. High ecological plasticity and
great life potential of the species alow it to spread quickly throughout the republic. Due to the lack of significant biological
resistance in the new area, the reproduction potential of the species is very high and so far it can only be contained by chemical
treatments. The caterpillars of the mulberry moth have a specific way of protecting themselves from enemies by folding the edges
of the leaf where it feeds. This in turn complicates the fight against it. Insecticides with deep or intraplant action are required.
Preparationswith ovicidal action should be tested. Avaunt meets these requirements. Indeed, testing of this preparation in vegetation
in 2013-2017 showed that Avaunt has unique capabilities to combat this pest to protect mulberries. The guarantee of successisthe
selection of optimal scientifically substantiated terms of treatments - during the period of mass egg-laying and hatching of
caterpillars. Treatment of mulberry in these conditions allows to achieve efficiency of up to 99% at therate of 0.3 1/ha. In conditions
of violation of these requirements - in the presence of older caterpillars, the effect of Avaunt is achieved at an increased rate of
consumption - 0.4 I/ha. Thus, Avaunt has found successful application heretoo. It is possible that Avaunt can be used against other
objects, for example, against leaf rollers (Tortricidae) in pome orchards, or against apricot thick-legged moth (Eurytoma samsonovi
Vass.) on stone fruits, etc. It isimportant to establish scientifically substantiated terms of treatments.
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Figure 2. Mulberry moth and effective protection against them:
1 - pest moths in pheromone traps, 2 — older caterpillars, scaling and mining of leaves, 3 — wrapping the edges of infected |leaves,
4 — tractor treatment of infected trees using special attachments (200-300 I/ha of working fluid), 5 — manual treatment using
motor sprayers (250-350 I/ha), 6 — all ages of pest caterpillars may die.

A great advantage of theinsecticide Avaunt isitslow toxicity for most entomophages. The reason for this property of the preparation
is probably hidden in the specificity of its mechanism of action, which has a distinctive (selective) effect on butterfly caterpillars.
To study this issue, we conducted laboratory and field experiments in 2001 and 2005. Using a special technique, we studied the
acute and residual toxicity of Avaunt in the maximum recommended consumption rates on the imago of Trichogramma pintoi,
Bracon hebetor and Scolotrips acarifagus; on theimago and pupae of Encarsia formosa; and theimago, eggs and larvae of lacewings
(Chrysopidae).

The main objects widely used in Uzbekistan to combat cotton bollworm and developed in biolaboratories and biofactories are:
trichogramma (12 speciesin total) and bracon. Therefore, it isvery important to know the acute and residual toxicity of preparations
for these objects. From the results of our studies, it was clear that Avaunt in all tested concentrations has some acute toxicity for
trichogramma imago (see table). But already 2 days after treatment, even at the highest consumption rate (0.45 1/hd), it becomes
safe for this entomophage. In the standards: cypermethrin and zetamethrin, this occurs only on the 15th day.

Table
Acute and residual toxicity of the insecticide Avaunt for entomophages and safe periods of their release after application of
the preparation

N The most widespread At therate of 0.4 1/ha, toxicity for: Acceptable release dates (days
B entomophages imago other phases after return)

1. | Trichogramma pintoi toxic for 1 day non-toxic 2

2. | Bracon hebetor 1 day non-toxic 2

3. | Scolothrips acarifagus non-toxic non-toxic without restrictions

4. | Encarsia formosa 1 day non-toxic 2

5. | Chrysopa carnea non-toxic non-toxic without restrictions

For the imago of the bracon, Avaunt also turned out to be toxic in the first day after spraying (mortality 55-84%), but this activity
passed 2 days after treatment, unlike the reference preparations, the activity of which lasted more than 8 and 6 days, respectively.

During cotton treatments, there may be various entomophages on the site, including an effective acariphage - a predatory mite-
eating thrips (Scolothrips acariphagus). A study of this effect showed that the insecticide Avaunt is completely harmless to this
insect.

On the day of treatment (after 1 hour), Avaunt turned out to be toxic for the imago of encarsia (Encarsia formosa) - an active
endoparasite of whiteflies. But on the 2nd day, their toxicity dropped sharply to a safe level. For the “pupae” (mummified whitefly
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larvae), Avaunt turned out to be absolutely safe, just like the specific aleurodocid admiral (pyriproxyfen) and better than cymbusch-
cypermethrin (42% mortality).

There are more than 13 species of lacewings in Uzbekistan, but the most common is Chrysopa carnea. A study of the toxicity of
Avaunt for the imago, larvae and eggs of this predator showed that the drug is completely safe for individual phases of this insect,
unlike cypermethrin and zetamethrin.

CONCLUSION
The insecticide Avaunt is an effective means of combating the cotton bollworm (0.4-0.45 1/ha) on cotton and the mulberry moth
(0.3-0.4 1/ha) on mulberry.

Possessing unique capabilities of a gentle effect on the main types of entomophages of agrobiocenoses, Avaunt has taken a worthy
place in integrated systems for protecting various crops from harmful organisms and continues to amaze with its capabilities.
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ABSTRACT

The wireless body area networks have contributed to the changes in healthcare sector by enabling continuous monitoring of biomedical
parameters remotely on the patient body and offering real time data transmission. Upon collection of the vital signs, they are transmitted
to the gateway node which then forwards them to the remote hospital medical servers. Here, these physiological data items are analyzed and
necessary action is taken. Such physiological data include electrocardiograms (ECGs), blood pressure, body temperature, blood oxygen
levels, respiratory rate, Electroencephalogram (EEG), Electromyogram (EMG), glucose levels, physical activity and Electrodermal
Activity (EDA). In this paper, we develop a technique for securely transmitting this sensitive data from the body sensor unit (BSU) to
the remote hospital medical server (HM.S).

KEYWORDS: Sensors, BSU, WBAN, security, privacy

1. INTRODUCTION
Wireless body area network (WBANS) comprised of smart medical sensors that are placed inside the patient’s body or located in the
vicinity of the patient. The main components of a typical WBAN include the medical staff, sensors, and gateway nodes [1]. These
sensors offer real-time monitoring and healthcare support to the patients. They may also be utilized to monitor the elderly people who
need some permanent care devoid of being hospitalized. In such a scenario, the monitoring is done at home using sensors that then send
the collected data to the hospital using some wireless transmission channels. In case of emergencies such as heart attack, the medical
staff can initiate some immediate actions without further delays.

As explained in [2], WBANSs collect patient medical data and forward the same to medical staff for monitoring the patient’s health
remotely. Thus, patients diagnosis can be done remotely using some remote clinical nano-sensors [3]. The collected data may include
body temperature, ECG, sugar level and blood pressure among others[4]. WBAN presents an emerging domain that employs ubiquitous
technologies such as smart sensors, cloud computing, embedded systems and wireless network technologies to boost the electronic-
health care system [5]. As explained in [6] and [7], WBAN based systems represent one of the most critical technologies in the
biomedical field. Basically, important patient and elderly health parameters and movements are received and forwarded to the healthcare
service provider for analysisand appropriate action [2], [8]. Asaresult of the effectiveness and demand for WBAN, anew international
communication standard | EEE 802.15.6 [9] has been developed.

In spite of the numerous merits accompanying this technology, its open nature in regard to wireless communication channels coupled
with cloud computing introduce a number of security threats and vulnerabilities. As such, the privacy and integrity of the exchanged
data may be compromised. For instance, an attacker can eavesdrop, intercept, modify, or replay the exchanged messages. In addition,
the data stored in the utilized mobile devices and sensors can be retrieved. As explained in [10], attacks such as offline password
guessing, privileged insider, user tracking, session key disclosure, forgery and impersonations are possible in WBANS. Since the
exchanged data directly impacts on patient health and life, its confidentiality should be upheld [11]. The resource-constrained nature
[12] of the sensors deployed in WBAN presents some challenges with regard to execution, storage and communication complexities.
Cloud computing can potentially solve theseissues but it introducesits own threats and vulnerabilities [13]. According to [14] and [15],
data encryption is another solution to these issues. However, some of the encryption algorithms are resource-intensive hence not suitable
for the sensors. This paper makes the following contributions:

e A review of the current security techniques for WBAN is provided, including the shortcomings of these techniques.

o Wedevelop an efficient technique to protect the data exchanged in WBANS.
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o Weshow that it is computationally infeasible to extract the sensory data transmitted over the public channels.
The rest of this article is structured as follows: Part 2 describes the related works while Part 3 presents the adopted methodology.
However, Part 4 presents the obtained results while Part 5 concludes this paper.

2. RELATED WORKS

Many security solutions have been put forward by researchers in industry as well as academia to protecting WBAN communication
process. For example, the authentication protocols in [16] are lightweight and incur less communication overheads but are never
evaluated from the privacy and security perspectives. On the other hand, the two-factor authentication scheme in [17] cannot uphold
user anonymity [12]. These issues can be addressed by the secure and efficient approachesin [18] and [19]. Using offline signatures, a
remote authentication schemeisdeveloped in [20]. Using the physical unclonable functions (PUFs), lightweight protocols are devel oped
in [21] and [22]. Unfortunately, the security analysis of the scheme in [21] is missing. In addition, PUF-based schemes have stability
challenges. On the other hand, an energy-efficient authentication and key agreement protocol is developed [23]. Although the technique
incurs less communication, memory and computation overheads, it cannot withstand many security attacks [24]. To address this
challenge, many schemes have been put forward in [25], [26] and [27]. However, most of these schemes are not lightweight and cannot
offer forward secrecy, untrace ability aswell as resilience against key compromise impersonation attack [10]. For instance, the scheme
[26] incurs extremely high communication costs. To reduce the computation and communication overheads, a secure anonymous user
authentication scheme is developed in [28]. Similarly, and efficient and privacy preserving smart card-based authentication protocol is
presented in [29]. However, this approach is vulnerable to offline password guessing, replay, smart card loss and forgery attacks.
Similarly, the scheme in [30] is susceptible to key compromise, replay, privacy |eakages and impersonation attacks [5].

3. METHODOLOGY
The major communicating entities in the proposed algorithm include the Gateway Node (GWN), Hospital Medical Server (HMS) and
the Body Sensor Unit (BSU) as shown in Figure 1 below.
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Figure 1: WBAN environment
In this environment, the BSU collects data such as body temperature, glucose levels, PR, QT, ST, QRS and RR. The PR, QT, and RR
intervals represent the duration of conduction through the AV node, the duration of ventricular depolarization to repolarization, and the
duration between each cardiac cycle, respectively. Basically, PR and ST segments represent the isoelectric interval between
depolarization and repolarization of the atria and ventricles. On the other hand, QRS complex isa crucia part of an electrocardiogram
(ECG or EKG) which represent the electrical activity associated with the depolarization of the ventricles, which are the two lower
chambers of the heart. Table 1 gives a summary of these physiological data collected at the BSU.
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Table 1: Physiological parameters
Physiological parameter Description
QRS complex Represents ventricular depolarization and consists of three main components:
QWave- Thisistheinitial downward deflection following the P wave which represents
theinitial depolarization of the interventricular septum.
R Wave - This is the first upward deflection after the Q wave and it represents the
depolarization of the main mass of the ventricles, primarily the left ventricle.
S Wave - This is the downward deflection following the R wave which represents the
final phase of ventricular depolarization at the base of the heart.
PR Interval Is the time from the onset of the P wave (the start of atrial depolarization) to the
beginning of the QRS complex (the start of ventricular depolarization).
Clinical Importance; aprolonged PR interval can indicate first-degree heart block, while
a shortened PR interva may suggest a pre-excitation syndrome such as Wolff-
Parkinson-White (WPW) syndrome.
QT Interva Is the time from the beginning of the QRS complex (start of ventricular depolarization)
to the end of the T wave (end of ventricular repolarization).
Clinical Importance: a prolonged QT interval can increase the risk of ventricular
arrhythmias, such as Torsades de Pointes, and may indicate conditions like Long QT
Syndrome. On the other hand, a shortened QT interval can be associated with
hypercalcemiaor Short QT Syndrome.

ST Segment Is the flat, isoelectric section of the ECG between the end of the S wave and the
beginning of the T wave.

Clinical Importance: Elevation of the ST segment can indicate myocardia infarction
(STEMI) or pericarditis. On the other hand, depression of the ST segment can suggest
ischemia or non-ST elevation myocardial infarction (NSTEMI).

RR Interval I's the time between two successive R waves, which represent consecutive ventricular
depolarizations.

Clinical Importance: Regular RR intervals indicate a regular heart rhythm while
irregular RR intervals can indicate arrhythmias such as atria fibrillation.

Inanutshell, in the context of the cardiac conduction system and electrocardiography (ECG or EKG), PR, QT, ST, QRSand RR intervals
are critical measurements that provide valuable information about the heart's electrical activity and overall function. Table 2 presents
the permissible ranges of these physiological dataitems.

Table 2: Physiological parametersranges

Physiological parameter Range

Body temperature 97°F (36.1°C) to 99°F (37.2°C).
Glucose level 70 to 99 mg/dL (3.9 and 5.5 mmol/L)
RR Interval 0.6-1.2 seconds

PR Interval 120-200 milliseconds

PR segment 50-120 milliseconds

ST Segment 80-120 milliseconds

QRS complex 80-100 milliseconds

To protect the transmitted physiological data transmitted between the BSU and HM S, a session key is setup. This session key consist of
random number R, the gateway node master key Mgw, and the entities of both the BSU and HM S (I Dgsu, | Drms), which are then hashed.
That is,

Session key, K =h (MGWHIDBSU”l DHms"Rj)
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The collected data is then encapsulated as shown in Table 3.
Table 3: Transmitted data for mat

Physiological parameter Encapsulated data
Body temperature, body_temp | Trans body temp = SK@body temp
Glucose level, Gluc_lev Trans_Gluc lev = SKGGluc lev
RR Interval, RR_int Trans_RR_int = SKBRR int
PR Interval, PR_int Trans_PR_int = SKGPR int
PR segment, PR_seg Trans_ PR seg = SKOPR seg
ST Segment, ST_seg Trans ST seg= SKODST seg
QRS complex, QRS com Trans_ QRS com = SKOBORS com

The transmitted data is therefore a concatenation of the above seven physiological data items. At the receiver end, the plaintext
physiological datais recovered as shown in Table 4.
Table4: Datarecovery at HMS

Physiological parameter Recovered data
Body temperature, body_temp | SK@ Trans body temp
Glucose level, Gluc_lev KD Trans Gluc lev
RR Interval, RR_int K€ Trans_RR int
PR Interval, PR int KD Trans PR int
PR segment, PR _seg KDTrans PR seg
ST Segment, ST_seg KD Trans ST seg
QRS complex, QRS _com SKDTrans QRS com

The obtained plaintext datain Table 4 isthen read and interpreted by the medical experts. Thereafter, appropriate action and medication
can be recommended.

4. RESULTSAND DISCUSSION
In this sub-section, the security characteristics offered by the developed algorithm are demonstrated. After every successful mutual
authentication, session key Session key, SK = h (Mcew|||Desu|||Dums||R) is setup to encipher al exchanged messages. Consider the
plaintext data generated at the BSU shown in Figure 2.

o Hody Tenperatures *desisdsaas

i s s e . e Glurose Leyel

B mp s dl

P —————— Electrocards ography Intervals [ECG) **=dssessmsans
AR Tnterval 1.4

PR -Intarval @ 137 Ml

FR Sepnent <117 Mill

EE ik ol

15 bps

Figure 2: Generated BSU data
Prior to sending the above physiological data over the open wireless channels, each dataitem is XORed with the session key (as detailed
in Table 3 above) to produce the output shown in Figure 3. Basicaly,
Transmitted data = session key € plaintext data
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Figure 3: Datain transit over the communication channel
Suppose that an adversary acting as man-in-the-middle (MitM) between the BSU and the HM launches an eavesdropping attack.
However, due to the one-way hashing operations, the adversary is unable to recover identities IDgsy and 1Dums. As such, anonymity is
preserved. In addition, we include random number R; in each communication session. Therefore, the derived session key is different for
each session, mitigating against tracking attacks. At the HMS, the plaintext datais recovered as followsin Figure 4. Basically,

Plaintext data = session key @ transmitted data

HEEEEEEE RECDV-EI-.V at the HI-;'IS ool e e o S S

Body Temperature: 38 °C
Glucose Level: 84 mg/dL
RR Interval: 1.0 Seconds
PR Interval: 137 Milliseconds

PR Segment: 117 Milliseconds
QRS Complex: 82 Milliseconds
ST Segment: 82 Milliseconds
Respiration Rate: 15 bpm

Figure 4: Data at theHM S
As shown in Figure 4, the obtained values at the HM S have been successfully recovered. Basically, they are equivalent to the values
appearing at the BSU in Figure 2 presented earlier on.

5. CONCLUSION

The ever-increasing utilization of mobile devices, wireless networks, Internet of Things (10T) and sensors has seen the healthcare sector
adopting numerous mobile devices to collect data, monitor patients and communicate the data over WBANS. These sensors offer real-
time monitoring and healthcare support to the patients. They may also be utilized to monitor the elderly people who need some permanent
care devoid of being hospitalized. In such a scenario, the monitoring is done at home using sensors that then send the collected data to
the hospital using some wireless transmission channels. In case of emergencies such as heart attack, the medical staff can initiate some
immediate actions without further delays. In spite of the numerous merits accompanying this technology, its open nature in regard to
wireless communication channels coupled with cloud computing introduce a number of security threats and vulnerabilities . As such,
the privacy and integrity of the exchanged data may be compromised. In this paper, we have presented a technique that can potentially
help address these security and privacy issues.
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1. INTRODUCTION

Data centers have evolved from mainframe systems to advanced hyperconverged infrastructures (HCI) that integrate compute, storage,
networking, and virtualization into a single system. This document outlines best practices for adopting HCI to address common data
center challenges, streamline operations, and improve resource utilization.

2. KEY PRINCIPLES OF HCI IMPLEMENTATION
2.1 Simplified Management and Operations
o Consolidate Resources: HCI combines compute, storage, networking, and virtualization into a single package, reducing the
need for multiple management tools.
o Centralized Management: Utilize software-defined infrastructure (SDI) for unified management of resources to streamline
operations and reduce complexity.
e Automate with Al and ML: Integrate Al-driven operations to handle routine tasks like monitoring, maintenance, and resource
allocation for proactive management.

2.2 Efficient Resource Utilization
e Dynamic Scaling: Implement horizontal scaling to add compute or storage nodes seamlessly as demand increases without
disrupting operations.
e Optimize Storage: Employ techniques like data deduplication, compression, and tiered storage for maximum storage
efficiency.
o Leverage Advanced Algorithms: Use intelligent algorithms to dynamically balance workloads across the cluster, ensuring
efficient compute and storage utilization.

3. HIGH AVAILABILITY AND FAULT TOLERANCE
3.1 Ensuring System Resilience
o Data Replication: Ensure high availability by distributing data across multiple nodes using replication to mitigate data loss
during hardware failure.
o Self-Healing Infrastructure: Leverage automated fault tolerance mechanisms that redistribute workloads across healthy nodes
when a component fails, ensuring minimal impact on performance.

3.2 Disaster Recovery
e Integrated Backup Solutions: HCI platforms often come with built-in data protection and disaster recovery features. Ensure
these are configured for seamless failover and recovery during outages.

4. ADVANCED SECURITY PRACTICES
4.1 Secure by Design
e Encryption and Compliance: Implement encryption for data at rest and in transit. Utilize role-based access controls (RBAC)
to ensure only authorized personnel access sensitive systems.
e Automated Security Audits: Use HCI’s Al-driven tools to continuously monitor and enforce security policies, ensuring
compliance with industry standards.
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4.2 Edge Security
e Edge Computing Integration: In edge deployments, ensure data integrity and performance by using lightweight HCI nodes
optimized for low latency and real-time processing. Secure edge environments with encrypted data channels and real-time
threat detection systems.

5. ALAND AUTOMATION IN HCI
5.1 Workload Optimization
e Al-Driven Load Balancing: Use Al to optimize workload distribution across on-premises and cloud environments, improving
resource efficiency and reducing operational costs.
e Predictive Analytics: Integrate machine learning algorithms to predict hardware failures and performance bottlenecks,
enabling proactive maintenance and minimizing downtime.

6. CLOUD INTEGRATION AND HYBRID DEPLOYMENTS
6.1 Cloud-Native Applications
e Seamless Cloud Integration: Enable hybrid cloud deployments by integrating HCI with public cloud services (IaaS, PaaS).
Use this to run cloud-native applications and scale resources efficiently between on-premises and cloud environments.

6.2 Cost Efficiency
¢ Cloud Bursting for Peak Demand: Implement policies to dynamically shift workloads to the cloud during peak usage periods
to avoid over-provisioning on-premises resources.

7. PERFORMANCE OPTIMIZATION TECHNIQUES
7.1 Leveraging SSD and NVMe
o High-Speed Storage: Utilize SSDs and NVMe storage for faster data access. Employ caching algorithms to further enhance
performance and reduce latency.
e Low Latency Networking: Implement high-throughput network adapters (10G/25G/40G/100G) to maximize application
performance.

8. BEST PRACTICES SUMMARY

o Consolidate Infrastructure: Adopt a unified HCI solution that integrates compute, storage, and networking.

e Automate with Al and ML: Leverage Al for intelligent workload distribution, predictive analytics, and resource optimization.

o Ensure High Availability: Use data replication and self-healing mechanisms to minimize downtime.

o Secure the Infrastructure: Implement encryption, access controls, and automated security checks across both data center and
edge deployments.

o Optimize for Cloud: Integrate HCI with public clouds for hybrid and multi-cloud environments, ensuring flexibility and
scalability.

9. CONCLUSION
By following these best practices, businesses can leverage hyperconverged infrastructure to solve traditional data center challenges,
improve operational efficiency, and ensure that their infrastructure is future-ready, scalable, and resilient.
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ABSTRACT
The aim of the study: to study the perinatal history of children with bronchial asthma depending on the concomitant neurological
symptoms.
Material and methods of the study: A total of 103 children with moderate bronchial asthma in remission were examined, with
an average age of 7.2x1.2 years. The children were divided into 2 groups: the main group, which included 72 children with bronchial
asthma and late consequences of perinatal CNS damage, and a comparison group consisting of 31 children with bronchial asthma
without concomitant neurological disorders.
Results: Based on the data obtained, it was found that perinatal lesions of the central nervous system significantly affect the further
development and course of bronchial asthma in children. A burdened heredity for allergic diseases in patients with bronchial asthma
against the background of late consequences of perinatal lestons of the central nervous system (the main group) was significantly less
common (30.6%; n=22) than in the comparison group - in 67.7% (n=21) of cases. In the main group, the mothers' pregnancies
proceeded with some complications (100% of cases), while in the comparison group, only a quarter of the observations revealed a
pathological course of pregnancy in mothers, which is undoubtedly a predisposing factor in the formation of perinatal damage to the
central nervous system in the main group.
KEY WORDS: bronchial asthma, consequences, perinatal damage, central nervous system, neurological symptoms, perinatal
history, risk factors, Apgar scale

Bronchia asthmais one of the urgent problems of pediatrics, since in the last decade both in our country and abroad, there has been
an increase in the prevalence of this disease in children, a shift in the onset to an earlier age and a worsening of the course. Studies
by a number of authors have shown that perinatal hypoxic damage to the central nervous system (CNS) increases the risk of
developing bronchial asthma (BA) in preschool children by 3.4 times, while BA is characterized by an early onset, a more severe
persistent course, polyvalent sensitization and low efficiency of traditional methods of therapy [4,6].

It has been found that most children with bronchial asthma have a history of perinatal CNS damage [ 2,4,6]. Perinatal CNS damage
increases the risk of developing bronchial asthma in preschool children by 3.4 times. It is the disturbances in the mechanisms of
neurovegetative regulation of the cardiorespiratory system that arise as a result of unfavorable nonspecific influences in perinatal
ontogenesis, along with hereditary and constitutional predisposition to atopy, that have a significant impact on the development of
bronchial asthmain preschool children [5,6,8,11].

Inthisregard, it isnecessary to further develop new diagnostic and prognostic criteriafor the implementation and course of bronchial
asthma in children with the consequences of perinatal hypoxic damage to the central nervous system, based on a comprehensive
study of the pathogenetic features of alergic inflammation in the bronchopulmonary system, as well as the process of cerebral
hemodynamics, taking into account a set of neuropsychological, psychosomatic, immunological and functional parameters, which
was the basis for this work.

THE AIM OF THE STUDY
To study the perinatal history of children with bronchial asthma depending on the accompanying neurological symptoms.
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MATERIAL AND METHODSOF THE STUDY

A total of 103 children with moderate bronchial asthmain the period of disease remission were examined, the average age of which
was 7.2+1.2 years. The children were divided into 2 groups: the main group, which included 72 children with bronchial asthmawith
the presence of remote consequences of perinatal CNS damage, and a comparison group consisting of 31 children with bronchial
asthma without concomitant neurological disorders. The diagnosis of bronchial asthmawas verified on the basis of anamnesis data,
complaints, clinica symptoms, study of functional respiratory parameters, allergological examination in accordance with the
National Program for Bronchial Asthmain Children.

An optimized questionnaire was developed, where the obtained anamnestic data and the results of the conducted studies (28
parameters) were recorded. Particular attention was paid to information from the child's developmental histories (form 112), in
particular, the data of the hereditary anamnesis, especially the somatic status of the parents, where the presence of allergic diseases
and/or bronchial asthmawasindicated . Attention was also paid to the age and place of residence of the child, the age of the mother
at the time of the child's birth, the number of pregnancies she had, the characteristics of the course of pregnancy and childbirth; the
course of the adaptation period of newborns, the type of feeding, the somatic pathology suffered by children in the first and
subsequent years of life.

RESULTS AND DISCUSSION

The conducted analysis of the anamnesis to identify the factors influencing the development and course of bronchia asthmain
children, in most cases showed a hereditary burden of atopic /alergic diseases - 69.9% (n=72) of observations, which was detected
in 100% of cases (31 patients) in the comparison group. Whereas 30.1% (n=31) of children did not have an burdened heredity and
these were children with bronchial asthma against the background of remote consequences of perinatal CNS damage. Allergic
diseases were present in both parents of the examined children (34.0%; n=35) and other close relatives (grandmothers, grandfathers,
aunts, uncles) (14.6%; n=15). In 21.4% (n=22) of children, a hereditary burden of the group of diseases was noted on both lines at
once (Table 1). Moreover, hereditary burden in children with bronchial asthma on the mother’s side (22.3%) was found almost 2
times more often than on the father’s side (11.7%).

Tablel
Hereditary burden of allergic diseasesin children in observation groups
Main group Comparison group (n=31)
Hereditary burden (n=72)
% of all % in % of all % in r
n children group n children group

(103) (72) (103) (3D
Hereditary burden of allergy M 39.8 569 | 31 30.1 100,0 | 0.753
pathology
Including on the father's side 6 5.8 8.3 6 5.8 19.4 0.832
Including on the mother's side 13 12.6 18.1* 10 9.7 32.3* 0.552
On both lines 14 13.6 194 8 7.8 25.8 0.909
Other immediate relatives 8 7.8 11.1 7 6.8 22.6

Note: * - p <0.005 between paternal and materna lines (Chi-square test)
When assessing the health status of the patients parents, it was found that both fathers and mothers of the children had various
allergopathologies (Table 2), more often found on the maternal side. Thus, mothers suffered from hay fever and drug allergies (4.8%
and 5.8%, respectively) significantly more often than the fathers of the examined children, in whom this pathology was not found
in any case (p<0.05). Allergic dermatitis/urticaria was found in the anamnesis among mothers of patients with bronchial asthma
almost 7.7 times more often - 14.6%, against 1.9% on the paternal side.

Table?2
Allergic diseases of parents of examined children

Alleraic di Fathers Mothers Both parents

ergic diseases o % . % . %

Hay fever 0 0* 5 4.8 0 0
Bronchial asthma 5 4.8 6 5.8 0 0
Quincke's edema 0 0 2 1.9 0 0
Allergic rhinitis 5 4.8 8 7.7 0 0
Drug alergy 0 0* 6 5.8 0 0
Cold alergy 4 3.9 2 1.9 2 1.9
Allergic dermatitis/urticaria 2 1.9* 15 14.6 0 0

Note: * - p <0.005 between paternal and maternal lines (Chi-square test)
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When analyzing the incidence of alergic diseasesin children in the observation groups, a burdened heredity for allergic diseasesin
patients with bronchia asthma against the background of remote consequences of perinatal CNS damage (main group) was
significantly less common (30.6%; n=22) than in the comparison group — in 67.7% (n=21) of cases.

The study of the perinatal history showed that the majority of the examined children in the study group were born from the first
birth (68.9%); 26.2% - from the second; 2.9% - from the third and 1.9% - from the fourth. The analysis of somatic pathology in
mothers revealed that the most common pathology in them was chronic pyelonephritis and tonsillitis, noted in 21.3% (n=22) and
15.5% (n=16) of mothers. At the same time, 8.3% were diagnosed with an exacerbation of pyelonephritis during this pregnancy.
Somatic pathology among mothers of children with bronchial asthma was found in the main group 2.8 times more often than in
patients of the comparison group (p<0.05) (Table 3).

Table3
Analysis of somatic pathology of mothers of examined children
) Main Group Comparison Total
Nosological Form Group
n=72 % n=31 % n=103 %
Chronic pyelonephritis 19 26.4* 3 9.7 22 21.3
Chronic gastritis 3 4.2 1 3.2 4 3.9
Nodular goiter/hypothyroidism 5 6.9 1 3.2 6 5.8
Chronic tonsillitis 15 20.8* 1 3.2 16 155
Chronic bronchitis 4 5.6 1 3.2 5 4.8

Note: * - p <0.05 — reliability of data between the main and comparison groups
Other somatic diseases (chronic gastritis, chronic bronchitis, thyroid disease) were quite rare, and their frequency did not differ
significantly between the groups of children examined.

When analyzing the unfavorable factors of the perinatal history of mothers of children in the examined groups, it was found that the
most common causes were medical abortions preceding the given pregnancy, which were noted in 33.3% (n=24) of mothers of
children in the main group and in 19.4% (n=6) in the comparison group (Table 4). In 31.9% and 16.1% of mothers of children in
the main and comparison groups, respectively, there were complaints of cervical erosion in the anamnesis. Chronic adnexitis in
mothersof children in the main group was noted 1.7 timesmore often than in the comparison group (22.2% and 12.9%, respectively),
but the differences were not statistically significant.

Table4
Adver sefactorsin the gynecological anamnesis of mothers of the examined children
Main group Comparison
) (n=72) group (n=31)
Factors and nosological forms r
n % n %
History of miscarriages, frozen pregnancy 8 111 2 6.5 0.464
History of medical abortions 24 33.3* 6 194 0.915
Long-term history of infertility 1 14 1 3.2 0.535
Chronic adnexitis 16 22.2 4 12.9 0.273
Cervica erosion 23 31.9* 5 16.1 0.533
Bicornuate uterus 3 4.2 - - 0.249
History of ectopic pregnancy 1 14 - - 0.51
History of termination of pregnancy for medical reasons 2 2.8 - - 0.349
Tota number of pathologies 64 88.8* 13 41.9

Note: * - p <0.05 — reliability of data between the main and comparison groups

Other unfavorable factors of gynecological history, such as miscarriages, history of frozen pregnancy, termination of pregnancy for
medical reasons, long-term infertility, bicornuate uterus, history of ectopic pregnancy, were observed in isolated cases with the same
frequency in both groups. At the same time, in mothers of children of the main group, an aggravated gynecological history was
observed in 88.8% of cases, which is 2.1 times more often than in the comparison group. Since the course of pregnancy |argely
determines the health of future children, special attention is paid to its characteristics. The conducted studies allowed us to establish
that in mothers of children of the main group, the threat of termination of pregnancy at different stages was noted significantly more
often than in mothers of patients of the comparison group (52.8% and 22.6%, respectively; p=0.05), which, most likely, was the
main etiologic factor of intrauterine hypoxia of the fetus. The next most significant factors leading to the devel opment of perinatal
CNS damage were maternal anemia (54.2%), colpitis (40.3%), gestosis in the second half of pregnancy (30.6%) and umbilical cord
entanglement around the fetus’s neck (22.2%). Gestational diabetes mellitus occurred with the same frequency in both groups (4.2%
and 3.2%, respectively). An important perinatal risk factor was intrauterine infections, observed 4.1 times more often in the main
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observation group. In general, in all observationsin the main group, the pregnancy of mothers proceeded with some complicati ons
(100% of cases), and in the comparison group, only aquarter of observations revealed pathological pregnancy in mothers (Table 5).

Table5
Peculiarities of the cour se of pregnancy in mothers of the examined children
Main group (n=72) Comparison group
Factors and nosological forms (n=31) r
n % n %
Threat of termination of pregnancy 38 52.8* 7 22.6 0.05
Cord entanglement 16 222 3 9.7 0.489
Gestational diabetes mellitus 3 4.2 1 3.2 0.535
Gestosis of thefirst half 11 15.3 6 194 0.829
Gestosis 2nd half 22 30.6 3 9.7 0.05
Colpitis 29 40.3 3 9.7 0.446
Anemia 39 54.2 2 6.5 0.745
Intrauterine infection 19 26.4 2 6.5 0.927

Note: * - p <0.05 — reliability of data between the main and comparison groups
When analyzing the condition of newborn children after birth, it was found that the majority of children in the comparison group
(93.5%) received a score of 8-10 pointsin the first minute after birth, while in the main group all children were born in a state of

asphyxia(Fig. 1).
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Fig. 1. Apgar scoreat 1 minute after birth of the examined children

Apgar score of 6-7 points, corresponding to mild asphyxia, was given to 52.8% (n=38) of the children in the main group and 6.5%
(n=2) of the children in the comparison group. Also, 27.8% (n=20) of the children in the main group were born in astate of moderate
asphyxia (an Apgar score of 4-5 points) and 19.4% (n=14) of the children in a state of severe asphyxia.

When ng the condition of newbornsin the main group according to the Apgar scale at the 5th minute after birth, it was found
that the number of children who received 8-10 points increased to 6.9% (n=5), mild asphyxia was detected in 55.6% (n=40), while
moderate and severe asphyxia was diagnosed in more than athird of newborns, accounting for 23.6% (n=17) and 13.9% (n=10) of
cases, respectively (Fig. 2).
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Fig. 2. Apgar scoreat 5 minutesin the main group

When studying the duration of breastfeeding as a protective factor in the formation of the implementation of atopic predisposition
to the disease, it was found that the examined children were breastfed from 0 to 36 months, on average 12.2+0.97 months (Tabl e 6).
Children with aduration of breastfeeding less than 1 month, as well as from birth, who were bottle-fed, were encountered with the
same frequency of casesin both groups, their share was 19.4%. The duration of breastfeeding from 1 month to 3 was dightly higher
in the main group (33.3% versus 25.8%). There were more children who received breast milk from 3 to 6 monthsin the comparison
group than in the main group (14.6% and 11.1%, respectively), but there were no reliable differences. The number of children who
were breastfed for more than 6 months was approximately the same in both groups (36 and 32%, respectively).

Table 6
Duration of breastfeeding in the examined children
. . Mam_group, Comparl_son group, Total, n=103
Duration of breastfeeding n=72 n=31 r

n % n % n %
Lessthan 1 month 14 194 6 19.4 20 19.4 0.991
From 1 to 3 months 24 333 8 25.8 32 311 0.449
From 3 to 6 months 8 111 7 22.6 15 14.6 0,130
More than 6 months 26 36.1 10 32.3 36 34.9 0.706

CONCLUSIONS
1. For more than a third of children with bronchial asthma due to remote consequences of perinatal CNS damage (30.1%),
hereditary burden is not characteristic.
2. Inthe main group, the mothers’ pregnancies proceeded with some complications (100% of cases), while in the comparison
group, only a quarter of the mothers’ pregnancies showed pathological pregnancy.
3. It can be assumed that the duration of breastfeeding in children with bronchial asthma with the onset of the disease in the
first 5-6 years of the child’s life was not a protective factor in the development of a predisposition to an allergic disease.
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ABSTRACT
This research article offers a comparative study of the intersectionality of caste, race, and gender as explored in the works of two prominent
women writers: P. Sivakami from India and Gloria Naylor from the United States. The study focuses on Sivakami's The Grip of Change
and Naylor's The Women of Brewster Place, two novels that highlight the struggles of marginalized women within oppressive soctal
structures. Through a feminist lens, this paper examines how both authors use their narratives to shed light on the unique experiences of
women who are doubly oppressed—1by gender and by social stratifications such as caste and race.

P. Sivakami’s The Grip of Change focuses on the lives of Dalit women in rural Tamil Nadu, revealing how caste-based oppression
intersects with patriarchal domination. The novel provides a critical commentary on the complexities of caste politics, showing how women
bear the brunt of these entrenched systems. Gloria Naylor’s The Women of Brewster Place, on the other hand, portrays the lives of African
American women in an urban American setting, where race and gender oppression define their experiences. Naylor’s work highlights the
communal struggles faced by Black women as they navigate a society steeped in systemic racism and sexism.

The comparative analystis in this paper aims to tllustrate how both authors employ narrative techniques to expose the entrenched
nature of social hierarchies and how these systems perpetuate the marginalization of women. Sivakami and Naylor use their protagonists’
journeys to challenge these oppressive structures, presenting stories of resistance and survival. Through the exploration of female agency,
community solidarity, and resistance, this study underscores the ways in which caste and race intersect with gender to compound the
struggles of women in different cultural and geographical contexits.

Additionally, this research investigates how both authors critique the dominant discourses of their respective societies, offering
insights into how these women navigate and resist oppression. By breaking the barriers imposed by caste and race, Stvakami and Naylor
give voice to women who are often silenced and marginalized. This study concludes that despite the vast differences in cultural contexts,
both authors demonstrate that gender oppresston, when compounded by race and caste, becomes a complex but pivotal factor in shaping the
tdentities and lived realities of marginalized women.

This comparative analysis contributes to broader feminist discourses on intersectionality, tllustrating the ways in which different
forms of oppression interlock and shape individual experiences. It also provides insights into the universality of female struggle across
cultural divides, while acknowledging the specific social conditions that inform these narratives. By focusing on the intersection of caste
and race through the lens of gender, this study offers a deeper understanding of how marginalized women resist and survive in oppressive
societies, drawing parallels between Indian and African American women’s experiences.

KEYWORDS: Caste | Race | Gender | Intersectionality | Marginalization | Feminist Critique |

INTRODUCTION

The intersection of caste, race, and gender has long been a significant area of study within feminist discourses. These social stratifications
shape the lived experiences of marginalized women, who often face dual or multiple layers of oppression. This research aims to explore
how two critically acclaimed women writers, P. Sivakami from India and Gloria Naylor from the United States, delve into the issues of
caste and race through the lens of gender in their respective works. By focusing on Sivakami's The Grip of Change (1989) and Naylor's
The Women of Brewster Place (1982), this study offers a comparative analysis of the ways in which these authors expose and challenge
the entrenched social structures that perpetuate inequality.

P. Sivakami’s The Grip of Change presents a powerful narrative set in rural Tamil Nadu, India, that sheds light on the lives of Dalit
women who face both caste-based discrimination and gender oppression. The protagonist, Thangam, is a Dalit widow who suffers abuse
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at the hands of upper-caste men and is subsequently rejected by her own community. Sivakami highlights the intersectional nature of
oppression, where Dalit women, already marginalized due to their caste, are further subjugated by patriarchal systems. The novel offers
a scathing critique of both the upper-caste elites and the internalized patriarchy within the Dalit community. Through the character of
Gowri, a young, educated Dalit woman who eventually takes over the leadership of the community, Sivakami examines the complex
dynamics of power, resistance, and survival.

Gloria Naylor’s The Women of Brewster Place is a novel that centres on the lives of seven African American women living in a
dilapidated urban housing project in the United States. Each woman’s story reveals the struggles they face as Black women in a racially
segregated and patriarchal society. Characters like Mattie Michael, a nurturing matriarch, and Etta Mae Johnson, a woman yearning for
stability and respect, exemplify how the intersections of race and gender shape their experiences. Naylor explores themes of resilience,
community, and the fight against both racial and gender-based oppression. The narrative is woven around the shared struggles of these
women as they confront poverty, violence, and the emotional toll of systemic racism, yet ultimately find strength in their solidarity with
one another.

Despite the geographical and cultural differences between India and the United States, both novels address similar themes of oppression
and resistance, illustrating how caste and race intersect with gender to compound the marginalization of women. Sivakami and Naylor
both challenge the dominant structures of their societies, showing how deeply entrenched systems of inequality work to suppress the
voices of Dalit and African American women, respectively. By placing these two works in dialogue with each other, this paper aims to
explore the commonalities in the experiences of marginalized women across different cultural contexts, while also highlighting the
unique aspects of caste and race-based oppression in India and the United States.

Through a comparative study of The Grip of Change and The Women of Brewster Place, this research explores how Sivakami and Naylor
critique patriarchal and oppressive systems, using their female characters to challenge and resist their societal roles. Both novels
emphasize the importance of female agency and community solidarity in overcoming the barriers imposed by caste, race, and gender,
and demonstrate that while the contexts may differ, the universal struggle for equality and justice remains the same for marginalized
women across the world.

LITERATURE REVIEW

P. Sivakami's The Grip of Change and Gloria Naylor's The Women of Brewster Place engage deeply with the intersection of caste, race,
and gender, exploring how these systems of oppression shape the lives of marginalized women. Dalit literature, particularly exemplified
by Sivakami's work, emerges as a critical space for voicing the unique experiences of women from lower castes, whose struggles against
both caste and patriarchy are intricately intertwined. Gopal Guru, in his essay "Dalit Women Talk Differently," argues that Dalit women's
narratives reveal the distinct nature of their oppression, challenging mainstream feminist discourses that often overlook these
complexities (1995). Through characters like Thangam and Gowri, Sivakami illustrates the pervasive effects of caste-based
discrimination and the societal expectations placed upon women in patriarchal contexts, emphasizing their resilience and resistance in
the face of systemic barriers.

Similarly, Naylor's The Women of Brewster Place portrays the lives of African American women navigating the challenges of race and
gender in urban America. Scholars like Angelyn Mitchell highlight how Naylor's characters, such as Mattie and Kiswana, confront both
racial and gender-based oppression, ultimately finding empowerment through community and sisterhood (1994). The narratives in
Naylor's work resonate with the themes in Sivakami's text, as both authors depict the intersectional struggles faced by women who must
contend with the dual burdens of race and gender inequality. By placing these two authors in conversation, this literature review
underscores the importance of understanding how caste and race intersect with gender, illuminating the broader implications of their
struggles and the potential for solidarity among marginalized women across cultural contexts.

DISCUSSION

This discussion section delves into the thematic parallels and divergences between P. Sivakami’s The Grip of Change and Gloria Naylor’s
The Women of Brewster Place, with a focus on how both authors explore the intersection of caste and race through the lens of gender.
These narratives expose systems of oppression, highlighting the compounded impact of caste and race alongside gender in shaping the
lived experiences of Dalit and African American women. By engaging with direct quotes from the novels, this analysis underscores how
the protagonists navigate social hierarchies and challenge patriarchal dominance.
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In both novels, caste and race function as rigid social constructs that dictate the lives of the protagonists. Sivakami and Naylor skillfully
illustrate how these constructs operate in tandem with gender, creating a form of double marginalization that traps women within
oppressive social and political systems. In The Grip of Change, Thangam’s experience encapsulates the dual forces of caste and gender
discrimination. After being assaulted by an upper-caste man, she is rejected not only by her oppressor but also by her own community,
which blames her for bringing shame upon them: “The men of her own caste said it was her fault. Why did she go to the upper caste for
help?” (Sivakami 52). Here, Sivakami highlights the pervasive nature of internalized oppression within the Dalit community, where
women, even victims of violence, are often held accountable for their own suffering.

Similarly, Naylor’s depiction of Black women in The Women of Brewster Place underscores how race and gender intersect to create a
multi-layered oppression. In the case of Mattie Michael, her life is profoundly shaped by racialized patriarchy, as she is forced to leave
her home and rebuild her life in the racially segregated Brewster Place. Naylor writes, “She had learned to live with the fact that people
like her weren t supposed to ask for more than they had” (Naylor 19). This quote reflects how systemic racism curtails the aspirations
and autonomy of Black women, rendering them invisible in a society that denies them agency.

Both texts reflect how caste and race serve as tools of social exclusion, and how women at the margins are forced to navigate these
exclusionary systems. While Thangam’s marginalization is deeply rooted in caste hierarchies, Mattie’s plight is born from the structural
racism of urban America, demonstrating the global resonance of these themes.

Despite their suffering, both authors offer narratives of resistance, portraying their female protagonists as individuals who defy the social
systems that attempt to control them. In The Grip of Change, Gowri represents the next generation of Dalit women who refuse to be
passive victims. She seizes political control and challenges the patriarchal and caste-based structures that have long dominated her
community. Sivakami writes, “If men think that politics and leadership are their birthright, they are wrong. Women can take over the
reins. They have the strength for it” (Sivakami 189). This statement underscores Gowri’s assertion of female agency, signaling a shift
from passive endurance to active leadership in the fight for equality.

In a parallel vein, Naylor portrays the women of Brewster Place as resilient figures who, despite the harshness of their environment,
form a strong, supportive community. The character of Kiswana Browne, a young activist, expresses the need for Black women to
reclaim their power within a racist society: “We 've got to change the way the world sees us. We’ve got to believe we deserve better”
(Naylor 147). Kiswana’s activism symbolizes the desire for collective upliftment, with women taking charge of their narratives in
defiance of the constraints imposed upon them by race and gender.

Both authors emphasize that female agency is not a singular or isolated concept; it is embedded in collective action and community
solidarity. For Gowri, it is about asserting political authority and taking leadership roles within the community, while for Naylor’s
characters, resistance is framed through the solidarity and support women provide to each other in Brewster Place.

Patriarchy operates as a common oppressive force in both The Grip of Change and The Women of Brewster Place, exerting control over
women’s lives in ways that transcend caste and race. In Sivakami’s work, patriarchal structures are deeply entwined with caste politics.
The male members of the Dalit community, despite their own marginalization, exercise control over Dalit women’s lives, thus reinforcing
internalized patriarchy. When Thangam is assaulted, she is abandoned by her own people, as Sivakami points out: “Her pain and
humiliation mattered little to them. She had to be sacrificed to protect the pride of the men” (Sivakami 59). This stark commentary
highlights how even within oppressed communities, women’s bodies and dignity are subjugated to uphold male honour.

Naylor’s depiction of patriarchy similarly exposes how it functions to limit women’s choices and autonomy. In The Women of Brewster
Place, men are frequently absent or oppressive figures who perpetuate violence and abuse against women. For example, Ciel Turner’s
life is marred by the actions of her abusive husband, who abandons her after causing her emotional and physical harm. Naylor writes,
“She had taken his blows because she believed in the dream he had painted for her... But that dream had dissolved, leaving only pain
behind” (Naylor 77). Here, Naylor critiques how patriarchal ideals of marriage and family often serve as tools for controlling and
abusing women.

Both texts showcase how women are often left to bear the brunt of patriarchy’s oppression. However, in their respective narratives, both

Sivakami and Naylor illustrate that while patriarchal oppression is pervasive, it is not insurmountable. Through resistance and solidarity,
women in both novels begin to challenge and dismantle these structures, albeit within their limited capacities.
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In conclusion, P. Sivakami’s The Grip of Change and Gloria Naylor’s The Women of Brewster Place present profound critiques of the
intersecting oppressions of caste, race, and gender. Both authors provide narratives that highlight the resilience and agency of women
who, despite being marginalized by multiple layers of oppression, find ways to resist and survive. The comparative analysis of these
two works reveals that while the specificities of caste and race differ, the broader social mechanisms of exclusion, control, and resistance
bear significant similarities.

Sivakami and Naylor both engage with the question of how women can reclaim their identities in societies that systematically devalue
them. By focusing on the intersectionality of caste and race, these authors contribute to a deeper understanding of how gender oppression
operates across different cultural contexts, offering insights that resonate beyond the confines of their respective narratives.

CONCLUSION

The comparative analysis of P. Sivakami’s The Grip of Change and Gloria Naylor’s The Women of Brewster Place reveals profound
insights into the intersectional nature of caste, race, and gender oppression. Both authors use their narratives to expose how women,
especially those from marginalized communities, face multiple layers of discrimination. In the context of India’s caste system,
Sivakami’s characters like Thangam and Gowri grapple with caste-based and patriarchal oppression. Similarly, Naylor’s portrayal of
African American women, particularly Mattie, Ciel, and Kiswana, demonstrates how race and gender intersect to perpetuate social
exclusion in urban America.

Through these distinct yet parallel struggles, both works underscore the resilience and agency of marginalized women who, despite their
circumstances, fight for survival and dignity. The women in these narratives resist patriarchal control and challenge the systemic
oppression embedded in caste and race hierarchies. Characters such as Gowri and Kiswana Browne embody the spirit of activism and
resistance, leading their communities toward a more equitable future.

Both authors also highlight the importance of solidarity among women. Whether through the community of Dalit women in The Grip
of Change or the sisterhood that develops in The Women of Brewster Place, these texts affirm that collective action is key to confronting
and overcoming social inequalities. The resilience of women in these narratives reflects a broader critique of the oppressive systems
they inhabit while offering hope for transformation.

By comparing the works of Sivakami and Naylor, this study emphasizes the universality of gendered oppression while also recognizing
the specific cultural contexts in which caste and race operate. The insights provided by both authors enrich the global discourse on
feminism and intersectionality, demonstrating that while caste and race take different forms, their oppressive impact on women
transcends geographic and cultural boundaries. Ultimately, both The Grip of Change and The Women of Brewster Place offer powerful
reflections on the strength of marginalized women, who rise above the social barriers imposed upon them to reclaim their dignity and
power.
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TEXNIKA OLIY TA’LIM MUASSASALARIDA FANLARARO
ALOQADORLIK ASOSIDA KASBIY VA TAYANCH KOMPETENS YALARINI
SHAKLLANTIRISHNING ASOSLARI.

Sakiyeva B.B.
Termez daviat muhandislik va agrotexnologiyalar universiteti- katta o ‘qituvchi

ANNOTATION
This article highlights the problem of forming professional competence in students on the basis of interdisciplinary connections in
education, the importance of professional competence on the basis of interdisciplinary communication in improving the educational
process and improving the quality of education in Higher Education, the possibility of understanding students ' cognitive activity on
the basis of general scientific ideas and methods, the formation
KEYWORDS: competence, interdisciplinary , professional, upbringing, communication, education, cognitive activity, Polytechnic,
consistency of Education

Annotatsiya: Ushbu magolada ta’limda fanlararo bog‘lanish asosida talabalarda kasbiy kompetensiyani shakllantirish
muammos mashhur pedagoglarning tadgiqotlarida yoritilganligi, Oliy ta’limda o‘quv jarayonini takomillashtirish va
ta’lim sifatini oshirishda fanlararo alogadorlik asosida kasbiy kompetensiyaning ahamiyati, fanlararo alogadorlik
asosida kasbiy kompetensiyani shakllantirishda talabalarning bilish faoliyatini umumiy ilmiy g‘oyalar va metodlar
asosida tushintirish imkonini berishi, ular fan paydo bo‘lishining umumiy tamoyillarini o‘rganish va ochib berilishini
o‘rganishi natijasida talabalaning kasbiy muxandislik qobiliyatini shakllantirishi yoritilgan.

Kalit so‘zlar: kompetensiya, fanlararo, kasbiy , tarbiya, alogadorlik, ta’lim-tarbiya, bilish faoliyati, politexnik,
ta’limning izchilligi.

Bilimlarni matematikalashtirish fanlar integratsiyasini amalga oshirishda muhim ahamiyat kasb etadi. Shunga ko’ra fanlararo
boglanishni amalga oshirish uchun turdosh fanlarning o’qituvchilari bahamjihatlik bilan ishlari zarur bo’ladi. Fanlararo aloqgani
amalga oshirishda quyidagi asosiy yo’nalishlarni ajratib ko’rsatish mumkin.

-Bir nechta o’quv fanlariga tegishli bo’lgan umumiy tushunchalar, atamalar va ta’riflarni bir xil qilib tanlash va tushuntirish
kerak;

-Turdosh o’quv predmetlarida o’rganiladigan savollarni takroran o’rganmasdan bittasida mukammal o’rgatish lozim;

-Bir o’quv fani uchun zarur bo’lgan, lekin boshqa o’quv fanida o’rganiladigan tushunchalarni o‘rganishda vaqt jihatidan
ketma-ketlik to‘gri tanlanishi kerak;

-Talabalarda ilmiy tushunchalarni rivojlantirishda va umumlashgan ko‘nikma va malakalarni shakllantirishda uzviylikni
ta‘minlash lozim;

-Umumiy predmetlararo kompetensiyalarni shakllantirishda yagona yondashuvni amalga oshirirsh kerak;

-Turli fanlardan olib borilayotgan ilmiy tadqiqotlarda usullarning (vositalarning) umumiyligini ko‘rsatish kerak;

-Turli fanlar (fizika, kimyo, biologiya, geografiya va h.k) da organiladigan hodisalarning o‘zaro bogligligini ko‘rsatish
Zarur.
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Tayanch vafanga oid kompetensiyalarni fanlararo boglanishni hisobga olgan holda shakllantirilsa, samarasi yuqori bo‘ladi.
Texnika oliy ta’lim muassasalarida fanlararo aogadorlik asosida kasbiy kompetensiyalarini shakllantirish fan, texnika,
texnologiyalarning integratsiyasi keskin sur’atlarda oshayotgan bir vaqtda ta’lim-tarbiyada uzviylikni ta’minlash dolzarb muammo
sifatida o‘rganilmoqda, bundan kutilayotgan natija, o‘qitilayotgan fanlar o‘rtasida ozaro alogadorlikni ta’minlash muhim ahamiyat
kasb etish jarayoni amaliyotda o‘z tadbiqini topgan. Fanlararo aloqadorlik asosida kasbiy kompetensiyani rivojlantirish muammosi
pedagogikaning asosiy muammolaridan asosiysi hisoblanib ta’lim-tarbiya jarayonida talabalarning o‘quv- bilish faoliyatini
faollashtiradi, bilimlar sifatini oshiradi, ta’limning izchilligini ta’minlaydi, ilmiyligi, tushunarliligi, tizimliligi va mobilligini
oshirishga xizmat gjiladi.

Oliy ta’lim muassasalarida fanlararo alogadorlik asosida kashiy kompetensiyani rivojlantirish o‘quv jarayonida ta’lim sifatini
oshirishning samarali usullarini izlash o‘qituvchilar, olimlar va amaliyotchilarning e’tiborini fanlararo alogadorlik asosida
talabalarda kasbiy kompetensiyani shakllantirish muammosini hal gilishga tobora ko‘proq jalb qilmogda. Mashhur pedagoglardan
I.D.Zverev, V.M.Korotov ilmiy ishlarida fanlararo alogadorlik asosida talabalarda kasbiy kompetensiyani shakllantirish ta’lim
vatarbiyabirligining asosiy shartlari, ta’lim, fan tizimiga yalpi yondashish vositasi bo‘lib xizmat qilshi ishlab chigilgan.

Ta’limda fanlararo bog‘lanish asosida talabalarda kasbiy kompetensiyani shakllantirish muammosi M.I.Aliev,A.R.Bektenyarova,
G.YU.Vishnevskaya, A.A.Xomichlarning tadqiqotlarida yoritilgan Oliy ta’limda o‘quv jarayonini takomillashtirish va ta’lim
sifatini oshirishda fanlararo aloqadorlik asosida kasbiy kompetensiyaning ahamiyati ko rsatilgan.

Fanlararo bog‘lanish asosida kasbiy kompetensiyani shakllantirish muammosi uzoq o‘tmishdayoq ta’lim ishtirokchilarni
gizigtirgan. va N.K.Krupskaya, YA.A.Komenskiy kabi mohir pedagoglar tabiatning yaxlit manzarasini "talabada’ aks ettirish,
hagiqiy bilim tizimini yaratish va to‘g‘rlash uchun o‘quv fanlari o‘rtasidagi o‘zaro bog‘liglik haqida o‘z fikrlarini bildirishgan.

YA.A.Komenskiy “Hamma narsa o‘zaro bog‘liglikda bo‘lgani singari talim-tarbiyada ham fanlarni o‘zaro bog‘liklikda o‘qitilish
kerakligi, buning natijasida tizimli bilimlarni shakllantirish jarayoni juda muhimdir”deb ta’kidlagan, bu bilan YA.A.Komenskiy
oliy ta’limda — talabalarning aqli, ahloqi, his tuyg‘ulari va irodasini rivojlantiradigan, har tomonlama ta’lim berishi kerak degan
fikrni olg‘a surgan. YAn Amos Komenskiy grammatikavafalsafa, falsafavaadabiyotni, XV11 asrning mashhur pedagogi esatarix
va geografiyani o‘zaro bog‘liq holda o‘rganishni taklif qilgan.I.G.Pestalotsi atrofdagi voqelikni to‘g‘ri idrok etishga yordam
beradigan bog‘lanish to‘g‘risida “O°zaro bog‘langan buyumlarni tabiatdagi haqiqiy bog‘lanishida qanday bo‘lsa, shunday keltirgan”
deb ta’kidlangan, ya’ni yuqori kurslarda bir fanning boshqasidan ajralib qolishi mumkin emasligi to‘g‘risida fikr yuritgan.

Bir fandan o‘zlashtirilgan bilimlar majmuasi, boshqa fanlarni o‘rganish zamirida zarurligini yoqlab chiqgan.Demak, XIX asr oxiri
- XX asrning boshlarida pedagog olimlar oliy ta’limda fanlararo bog‘lanishni zaruriy vazifa deb hisoblashgan. Shu davrning ilg‘or
pedagoglaridan Kozereva.O.A. ta’lim oluvchilarda o‘quv fanlari o‘rtasidagi bog‘lanishlarsiz tizimli va yaxlit bilimlarni va kasbiy
kompetensiyalarni shakllantirib bo‘lmasligini, o‘zlarining fanlariga oid muammolar bilan cheklanganligini, talabalarning agliy
rivojlanishiga e’tiborsizligini kelajakda o‘z kasbi ustida qanday ishlashi haqida qayg‘urmayotganini tanqid qiladi. talgin gilingan
politexnik va umumiy ta’limning uzviy alogasi o‘zini oqlamadi, natijada XX asrning 50 yillarigacha bu masala pedagogikada
go‘llanilmadi. XX asrning 50 yillaridan boshlab fanlararo alogadorlik rivojlanib , o‘quv faoliyatiga qo‘llash bo‘yicha tadqiqot
ishlari amalga oshirila boshlandi.

L.S.Vigotskiy va V.I".Plaxova tadqiqotlarida fanlardagi mavzulararo aloqalarning turli tasniflari keltirish jarayoni yoritilgan bo‘lib

quyidagicha izohlanadi: birinchi tasnif vaqtinchalik mezonga asoslangan edi: dastlabki, va keyingi, istigbolli bog‘lanishlar va
boshgalar.Bunday bog*lanishlarni amaliy jihatdan joriy etish bilimlarni tizimlashtirishga va amaliyotga bog‘lashga yordam beradi,
tegishli fanlar bo‘yicha ilgari o‘tilgan materiallarga tayanish va bilimlarni o‘rganish istigbollarni aniqlash amaliyotga qo ‘llash
imkonini beradi va rivojlantiradi.E.W..Artamanova fanlararo alogalar asosida kasbiy kompetensiyani tarkib, usul, yo‘nalish
tushunchasida uchta xususiyatni va ularni amalga oshiradigan bog‘lanish turlarini ajratib ko‘rsatdi: tarkibiga ko‘ra:ob’ektlar, faktlar,
tushunchalar, nazariyalar, usullar; ta’lim jarayonining mantigiy, uslubiy texnikasi va shakllari, ular yordamida mazmundagi
bog‘lanishlar amalga oshiriladi;umumiy ko‘nikma va malakalar shakllanadi.

Materiallarida aloqalar tasnifi ikki yo‘nalish asosda keltirilgan: bilim, faoliyat va amaliyotga bog‘lash turlari B.F.Skinner. Fanlararo
bog‘lanishlar:birinchi holatda talabalar uchun fanidan umumlashtirilgan bilimlar tizimini; ikkinchi holatda - turdosh fanlar uchun
umumiy faoliyat bo‘yicha umumiy fan malakalari tizimini yaratadi. Uchinchi holda-amaliyotga bog‘lash.Har xil turdagi bilimlar
tizimlari va kasbiy kompetensiyani shakllantiradigan shaxsiy xususiyatlarni rivojlantirishda fanlararo alogalarning o‘rni masalasi
barcha olimlarga katta qizigish uyg‘otadi.Fanlararo aloqadorlik asosida kasbiy kompetensiyani shakllantirishda talabalarning bilish
faoliyatini umumiy ilmiy g‘oyalar va metodlar asosida tushintirish imkonini beradi. Ular fan paydo bo‘lishining umumiy
tamoyillarini o‘rganish va ochib berilishini o‘rganishi natijasida talabalaning kasbiy muxandislik qobiliyatini shakllantiradi.

=1 2024 EPRAIJRD | Journal DOI: https;/doi.org/10.36713/epra2016 | httpsi/eprajournals.com/ | 62 |



(&)

SJIF Impact Factor (2024): 8.675| ISI LF. Value: 1.241| Journal DOI: 10.36713/epra2016  ISSN: 2455-7838(Online)

EPRA International Journal of Research and Development (IJRD)

Volume: 9 | Issue: 10 | October 2024 - Peer Reviewed Journal

FOYDALANILGAN ADABIYOTLAR RO‘YXATI

1.

Komenskiy YA.A.: Uchitel uchiteley(“Materinskaya shkola”, “Velikaya didaktika” i dr. Proiz.s sokraw.).M.:Karapuz, 2009, 288
s.ISBN 978-5-8403-1480-7

Kpynckaa H.K. V36pantsie nedaeoeuveckue npousbederus. M.: [IpocBeuserue, 1965. - 673 c.

Vishnevskaya.G.YU. Realizatsiya mejpredmetnuvix svyazey v uchebnom protsesse obuyeobrazovatelnoy shkolet i negumanitarnogo
vuza (Na primere kursov russkogo i angliyskogo yazsikov) :Avtoref. ...dis.kand.ped.nauk.- Karachaevsk., 2002.-15 c.

Buieomckuti J1.C. ITedaeoeutneckasn ncuxosoeus. — M.: Iedaeoeuxa-IIpecc, 1999. - 536 c.

36epeb V. J1.Bsaumnas c6a3b yuebHvix npeomemob.- M., 1977. - 215 ¢

Aliev M.I1.Mejpredmetnge svyazi kak uslovie aktivizatsii uchebnoy deyatelnosti studentov.: Avtoref.... dis.kand.ped.nauk.-
Tbilisi, 1986.-20s

Bektenyarova A.R. Mejpredmetnvie svyazi kak uslovie aktivizatsii poznavatelnoy deyatelnosti uchawjixsya.: Avtoref. ...
dis.kand.ped.nauk.-Alma-Atvl, 1993.-25 s.

Kopomo8 B.M. Mexnpeomemmvie cBs3u 6 yuebHo-ocnumamensHom npoyecce cpeotei 0dujeodpasobamevioi wikoast.IIpocbeujerue
-M.,1977 - C. 38-42 Kopomo6 B.M. Mexnpeomemmusie cs3u 8 yuebHo-ocnumanmensHom npoyecce cpedHeli 00iyeodpasobameabHotl
wixonst.IIpocBewjernue -M., 1977 - C. 38-42

=1 2024 EPRAIJRD | Journal DOI: https;/doi.org/10.36713/epra2016 | httpsi/eprajournals.com/ | 63 |



()

SJIF Impact Factor (2024): 8.675| ISI LF. Value: 1.241| Journal DOI: 10.36713/epra2016 ISSN: 2455-7838(0Online)
EPRA International Journal of Research and Development (IJRD)

Volume: 9 | Issue: 10 | October 2024 - Peer Reviewed Journal

THE ROLE OF PSYCHIATRIC NURSES IN SUPPORTING
PATIENTS WITH DUAL DIAGNOSES: MENTAL HEALTH AND
INTELLECTUAL DISABILITIES

Dr.(Prof.) Jomon Thomast!
! Principal, Psychiatric Nursing, Anushree College of Nursing, Jabalpur, MP, India

"About the Author: Dr. (Prof.) Jomon Thomas is a distinguished professional with over 15 years of extensive experience spanning
Nursing Education, Administration, Clinical Practice, and Research. He holds a Bachelor’s degree in Nursing from Rani
Durgawati University, Jabalpur, a Master’s in Psychiatric Nursing from RGUHS, Bangalore, a Diploma in Guidance and
Counseling from Acharya Nagarjuna University, Guntur, and a Ph.D. in Psychiatric Nursing from Malwanchal University,
Indore.

Currently, Dr. Thomas serves as the Principal of Anushree College of Nursing in Jabalpur, Madhya Pradesh. His comprehensive
academic background, combined with his rich professional experience, underscores his dedication to advancing nursing through
education, leadership, and research. His contributions to the field have earned him a respected place within the nursing community,
reflecting his unwavering commitment to enhancing both nursing practice and education."

ABSTRACT

The management of individuals with dual diagnoses of mental health disorders and intellectual disabilities (ID) presents unique
challenges in psychiatric nursing care. These patients often require highly specialized interventions, as their treatment demands an
understanding of both their psychiatric conditions and their cognitive limitations. The current review aims to explore the complex role
of psychiatric nurses in providing comprehensive care to individuals with dual diagnoses. It highlights key issues such as diagnostic
overshadowing, communication barriers, stigma, and the necessity of an interdisciplinary care approach. Furthermore, this review
underscores the importance of evidence-based practices, such as Cognitive Behavioral Therapy (CBT), Positive Behavioral Support
(PBS), and trauma-informed care, in enhancing patient outcomes.

KEYWORDS: Psychiatric nursing, dual diagnoses, intellectual disabilities, mental health, person-centered care, multidisciplinary
collaboration, diagnostic overshadowing, communication strategies, evidence-based practice, trauma-informed care, behavioral
support.

INTRODUCTION

In the landscape of healthcare, psychiatric nurses serve as pivotal providers of care for individuals with complex diagnoses. For
patients with both mental health disorders and intellectual disabilities, known as dual diagnoses, the role of the psychiatric nurse
extends beyond traditional mental health care. It involves providing holistic, person-centered support that addresses not only
psychiatric symptoms but al so the cognitive, behavioral, and social challenges associated with intellectual disabilities.

Dual diagnoses are prevalent among individuals with intellectual disabilities, with studies suggesting that up to 40% of people with
intellectual disabilities also suffer from amental health disorder (Cooper et a., 2007). However, caring for theseindividualsrequires
a specialized approach that balances psychiatric care with the unique communication, behavioral, and cognitive needs inherent to
intellectual disabilities. The complexity of dual diagnoses requires psychiatric nurses to be skilled in assessment, therapeutic
interventions, crisis management, and interdisciplinary collaboration. This article provides an in-depth analysis of the multifaceted
role of psychiatric nurses in supporting this population, emphasizing the importance of evidence-based practices and the challenges
that arise in providing care.

Prevalence of Dual Diagnoses

The prevalence of dual diagnoses, particularly among individuals with intellectual disabilities, has been widely studied. People with
intellectual disabilities are significantly more likely to experience psychiatric disorders than the general population (Cooper et al.,
2007). Common co-occurring mental health conditions include anxiety disorders, mood disorders (such as depression and bipolar
disorder), psychotic disorders, and behaviora disorders. These conditions often go unrecognized or are misdiagnosed due to the
complexities of the intellectual disability and associated communication barriers.
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Factors Contributing to Dual Diagnoses
Severa factors contribute to the high prevalence of dual diagnoses among individuals with intellectual disabilities:

1. Biological Vulnerability: There is evidence to suggest that individuals with intellectual disabilities have an inherent
biological vulnerability to mental health disorders due to the neurological basis of many intellectual disabilities. Genetic
syndromes associated with intellectual disabilities, such as Down syndrome and Fragile X syndrome, often predispose
individualsto psychiatric disorders (Hatton et al., 2004).

2. Environmental Stressors: Individualswith intellectual disabilities may face arange of environmental stressors, including
social isolation, unemployment, and poverty. These stressors contribute to the development of psychiatric disorders and
exacerbate existing mental health conditions. Moreover, the lack of access to appropriate mental health services further
compounds these challenges.

3. Communication Barriers: Many individuals with intellectual disabilities experience communication difficulties, which
can lead to frustration, social isolation, and behavioral problems. This inability to express emations, pain, or distress can
result in the development of anxiety or depression, aswell as behavioral disorders.

4, Challenging Behavior: Challenging behavior is a common manifestation of psychiatric disorders in individuals with
intellectual disabilities. This may include aggression, self-injurious behavior, or repetitive behaviors, which often serve as
aform of communication for individuals unable to express their emotions verbally. Psychiatric nurses must be skilled in
interpreting these behaviors and distinguishing between those related to the intellectual disability and those caused by a
co-occurring mental health condition.

Diagnostic Challenges: The I ssue of Diagnostic Over shadowing

One of the most significant barriers to diagnosing and treating individuals with dual diagnoses is diagnostic over shadowing. This
phenomenon occurs when the symptoms of a mental health disorder are misattributed to the intellectual disability, leading to a
failure to recognize the psychiatric condition (Chaplin, 2009). For example, a person with intellectual disabilities who exhibits signs
of withdrawal, low energy, or irritability may be assumed to be exhibiting typical behavior associated with their cognitive
impairment, when in reality, they may be suffering from depression.

Diagnostic overshadowing can lead to the underdiagnosis or misdiagnosis of psychiatric conditions, resulting in inadequate
treatment and poor outcomes. For psychiatric nurses, overcoming diagnostic overshadowing requires speciaized training in
recognizing the subtle signs of mental health disordersin individuals with intellectual disabilities. It also demands a comprehensive
assessment processthat considersthe individual's baseline functioning, their cognitive abilities, and potential environmental triggers
for psychiatric symptoms.

Case Study: Diagnostic Overshadowing in Practice

Consider a case where a 25-year-old woman with moderate intellectual disabilities is referred to psychiatric services due to self-
injurious behavior and aggressive outbursts. Initially, healthcare providers attribute her behavior to her intellectual disability and
implement behavioral interventionswithout considering the possibility of an underlying psychiatric disorder. However, upon f urther
assessment by a psychiatric nurse, it becomes evident that the patient is experiencing symptoms of generalized anxiety disorder
(GAD), which has gone untreated for years. By addressing her anxiety through both behavioral interventions and pharmacol ogical
treatment, the patient's self-injurious behavior is significantly reduced, and her quality of life improves.

This case highlights the importance of psychiatric nursesin conducting comprehensive assessments that ook beyond the intell ectual
disability to identify co-occurring mental health disorders.

The Role of Psychiatric Nursesin Supporting Patientswith Dual Diagnoses

Psychiatric nurses are uniquely positioned to provide holistic care to individuals with dual diagnoses. Their responsibilities extend
across several domains, including assessment, person-centered care planning, communication, medication management, and
behavioral support. Theseroles are essential in ensuring that patients receive appropriate care that addresses both their mental health
and cognitive needs.

1. Comprehensive Assessment

A comprehensive assessment is the foundation of effective care for individuals with dual diagnoses. Psychiatric nurses must be
skilled in differentiating between the symptoms of intellectual disability and those of a mental health disorder. For example,
symptoms such as restlessness, irritability, or lack of interest in activities may be indicative of depression, but they may al so be
characteristic of certain types of intellectual disabilities.

The assessment process should involve multiple sources of information, including input from family members, caregivers, and other
healthcare professionals. Psychiatric nurses should also use standardized tools that are validated for use in individuals with
intellectual disabilities, such as the Psychiatric Assessment Schedule for Adults with Developmental Disabilities (PAS-ADD) (Moss

=1 2024 EPRAIJRD | Journal DOI: https;/doi.org/10.36713/epra2016 | httpsi/eprajournals.com/ | 65 |



()

SJIF Impact Factor (2024): 8.675| ISI LF. Value: 1.241| Journal DOI: 10.36713/epra2016 ISSN: 2455-7838(0Online)
EPRA International Journal of Research and Development (IJRD)

Volume: 9 | Issue: 10 | October 2024 - Peer Reviewed Journal

et al., 1998). Additionally, ongoing assessment is crucial, as the presentation of psychiatric symptoms can fluctuate over time,
especialy in response to environmental changes or stressors.

2. Person-Centered Care

Person-centered care is at the heart of psychiatric nursing for patients with dual diagnoses. This approach emphasizesindividualized
care that is tailored to the specific needs, preferences, and abilities of each patient. Person-centered care requires nurses to actively
involve patients and their families in the care planning process, ensuring that treatment goals are realistic, achievable, and aligned
with the patient's preferences.

In the context of dual diagnoses, person-centered care may involve adapting therapeutic interventions to accommodate the patient's
cognitive abilities. For example, traditional forms of psychotherapy, such as Cognitive Behavioral Therapy (CBT), may need to be
modified by simplifying language, using visual aids, or incorporating caregivers into therapy sessions (Hurley et al., 1998). This
ensures that patients are able to engage in their treatment despite their intellectual disabilities.

3. Communication Strategies

Effective communication is essential for providing quality care to individuals with dual diagnoses, yet it is often one of the greatest
challenges for psychiatric nurses. Many individuals with intellectual disabilities have limited verbal communication skills, which
can hinder their ability to express emotions, describe symptoms, or participate in decision-making about their care.

Psychiatric nurses must be proficient in aternative communication strategies that allow patients to express themselvesin ways that
are accessible to them. These strategies may include the use of picture boards, sign language, gestures, or simplified language.
Nurses should also take into account the patient's preferred mode of communication and adapt their approach accordingly.

Research shows that effective communication between nurses and patients with intellectual disabilities leads to better patient
outcomes, as it enhances the therapeutic relationship, reduces frustration, and promotes a sense of empowerment (McGillicuddy,
2014). By establishing clear and open lines of communication, psychiatric nurses can help patients with dual diagnoses feel more
understood and engaged in their care.

4. Medication Management

Medication management is a critical aspect of care for individuals with dual diagnoses, as many patients require psychotropic
medications to manage their mental health symptoms. However, the use of psychotropic medicationsin individualswith intellectual
disabilities presents unique challenges, as these patients may be more sensitive to the side effects of medications, and thereisarisk
of polypharmacy due to the presence of multiple comorbid conditions.

Psychiatric nurses are responsible for closely monitoring patients for potential side effects, drug interactions, and changes in
behavior that may indicate a need for medication adjustments. Additionally, nurses must provide education to patients and their
caregivers about the purpose of the medications, potential side effects, and the importance of medication adherence.

M edication management for individuals with dual diagnoses requires a careful balance between treating psychiatric symptoms and
minimizing adverse effects. Psychiatric nurses must work closely with prescribing physiciansto ensure that medications are tailored
to the patient's specific needs and that their overall health is monitored throughout the course of treatment.

5. CrisisIntervention and Behavioral Support

Individuals with dual diagnoses are at an increased risk of experiencing behaviora crises, which may arise due to mental health
symptoms, communication difficulties, or environmental stressors. Psychiatric nurses play a key role in managing these crises
through de-escal ation techniques, crisisintervention strategies, and the development of individualized behavioral support plans.

Crisis intervention often involves identifying triggers for challenging behaviors and implementing proactive strategies to prevent
escalation. For example, if a patient becomes agitated due to sensory overload, a psychiatric nurse might introduce environmental
modifications, such as reducing noise levels or providing a quiet space for the patient to calm down.

In addition to managing acute crises, psychiatric nurses also contribute to the long-term management of challenging behaviors by
developing positive behavioral support (PBS) plans. PBS focuses on identifying the underlying causes of challenging behavior and
implementing positive reinforcement strategies to encourage desired behaviors (Carr et a., 2002). This approach not only reduces
the frequency of behavioral crises but also improves the patient's overall quality of life.

Case Study: Behavioral Support in Dual Diagnosis

A 30-year-old man with severe intellectual disabilities and a diagnosis of bipolar disorder was frequently admitted to inpatient
psychiatric units due to aggressive outbursts and self-injurious behavior. His behavior was initialy attributed to his intellectual
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disahility, and behavioral interventions focused solely on managing aggression. However, after a comprehensive assessment by a
psychiatric nurse, it was determined that the patient was experiencing manic episodes related to his bipolar disorder.

The psychiatric nurse worked with the interdisciplinary team to develop a PBS plan that included both behavioral interventions and
medication management. The patient's aggression significantly decreased as his bipolar disorder was brought under control, and he
was able to engage in more positive social interactions.

This case demonstrates the importance of addressing both the psychiatric and behavioral aspects of dua diagnoses through a
collaborative, person-centered approach.

Barriersto Effective Carefor Individualswith Dual Diagnoses

Despite the critical role of psychiatric nurses in supporting patients with dual diagnoses, several barriers hinder the provision of
effective care. These barriers include diagnostic overshadowing, stigma, a lack of specialized training, and insufficient access to
Services.

1. Diagnostic Over shadowing

As discussed earlier, diagnostic overshadowing is one of the most significant barriers to effective care for individuals with dual
diagnoses. Thetendency to attribute psychiatric symptomsto intellectual disabilitiescan result in delayed or inappropriate treatment,
leading to worsened outcomes for patients. Psychiatric nurses must be vigilant in recognizing subtle signs of mental health disorders
and advocate for accurate diagnoses and appropriate interventions.

2. Stigma and Discrimination

Individuals with dual diagnoses often face stigma and discrimination from both the mental health and disability communities. This
stigma can manifest in the form of negative attitudes from healthcare providers, exclusion from socia activities, or difficulty
accessing appropriate services. Psychiatric nurses play avital rolein challenging stigma by promoting inclusivity, educating others
about the complexities of dual diagnoses, and advocating for their patients' rights.

3. Lack of Specialized Training

Many psychiatric nursesreceive limited training in the care of individual swith intellectual disabilities, which can hinder their ability
to provide effective support for patients with dual diagnoses. Thereis a need for ongoing professiona development and specialized
training in areas such as communication strategies, behavioral interventions, and trauma-informed care.

Research indicates that psychiatric nurses who receive specialized training in intellectual disabilities and dual diagnoses report
greater confidence in their ability to provide care, as well as improved patient outcomes (Lunsky et a., 2008). Therefore, it is
essential for healthcare organizations to invest in the education and training of psychiatric nurses to ensure that they are equipped
to meet the needs of this population.

4. Limited Accessto Services

Access to mental health services for individuals with intellectual disabilities remains a significant challenge, particularly in rural or
underserved areas. Psychiatric nurses often face difficulties in coordinating care for patients with dual diagnoses due to a lack of
specialized services, long wait times for assessments, and fragmented care systems.

Addressing these access i ssues requires a coordinated effort among healthcare providers, policymakers, and advocacy organizations
to ensure that individuals with dual diagnoses receive timely and appropriate care. Psychiatric nurses can play a key role in
advocating for policy changes and working to reduce barriers to access within their communities.

Evidence-Based I nterventionsfor Dual Diagnoses

Severa evidence-based interventions have been shown to be effective in supporting individuals with dual diagnoses. These
interventions include Cognitive Behavioral Therapy (CBT), Positive Behavioral Support (PBS), and trauma-informed care.
Psychiatric nurses must be familiar with these approaches and adapt them to the specific needs of their patients.

Cognitive Behavioral Therapy (CBT)

Cognitive Behavioral Therapy (CBT) isawidely used therapeutic approach for treating anxiety, depression, and other psychiatric
disorders. For individuals with intellectual disabilities, CBT can be adapted to accommodate their cognitive limitations by
simplifying language, using visual aids, and incorporating caregivers into therapy sessions.

Studies have shown that adapted CBT is effective in reducing symptoms of anxiety and depression in individuals with intellectual
disahilities, particularly when delivered by trained mental health professionals (Hurley et al., 1998). Psychiatric nurses can play a
key rolein delivering CBT interventions or supporting patients engagement in therapy through education and reinforcement.
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Positive Behavioral Support (PBS)

Positive Behavioral Support (PBS) is a proactive approach to managing challenging behaviors in individuals with intellectual
disahilities. PBS focuses on identifying the triggers for challenging behaviors and implementing positive reinforcement strategies
to encourage desired behaviors.

PBS has been widely used in both mental health and disability care settings, and research indicates that it is effective in reducing
challenging behaviors and improving quality of life for individuals with dual diagnoses (Carr et a., 2002). Psychiatric nurses can
contribute to the development and implementation of PBS plans, ensuring that interventions are tailored to the individual’s specific
needs and preferences.

Trauma-Informed Care

Many individuals with dual diagnoses have experienced trauma, which can exacerbate mental health symptoms and contribute to
challenging behaviors. Trauma-informed care emphasizes safety, trust, and empowerment, creating a supportive environment for
healing.

Psychiatric nurses are well-positioned to provide trauma-informed care by recognizing the signs of trauma, addressing itsimpact on
mental health, and incorporating trauma-sensitive interventionsinto care plans. Research shows that trauma-informed care improves
patient outcomes by promoting emotional regulation, reducing re-traumatization, and enhancing the therapeutic relationship
(Muskett, 2014).

The Importance of Multidisciplinary Collaboration

Patients with dual diagnoses often require input from a range of healthcare professionals, including psychologists, social workers,
speech therapists, and occupational therapists. Psychiatric nurses serve as vital members of the multidisciplinary team, coordinating
care and ensuring that all aspects of the patient’s needs are addressed.

Effective collaboration among healthcare professionals is essentia in providing comprehensive care for individuals with dual
diagnoses. Psychiatric nurses are responsible for facilitating communication between team members, advocating for the patient's
needs, and ensuring that interventions are consistent and aligned with the patient's goals.

Case Study: Multidisciplinary Collaboration in Dual Diagnosis Care

A 45-year-old man with mild intellectual disabilities and schizophrenia was admitted to an inpatient psychiatric unit following a
psychotic episode. His care team included a psychiatric nurse, psychiatrist, occupationa therapist, and speech therapist. The
psychiatric nurse played a key role in coordinating the team’s efforts, ensuring that the patient’s mental health needs were addressed
while also supporting his communication and daily living skills.

Through regular team meetings and ongoing communication, the multidisciplinary team was able to develop a comprehensive care
plan that addressed both the patient's psychiatric symptoms and his cognitive limitations. As a result, the patient experienced a
significant reduction in psychotic symptoms and was able to return to his community with appropriate supportsin place.

This case highlights the importance of teamwork and communication in providing care for individuals with dual diagnoses.
Psychiatric nurses are uniquely positioned to facilitate collaboration and ensure that all aspects of the patient’s care are addressed.

CONCLUSION

The role of psychiatric nurses in supporting individuals with dual diagnoses of mental health disorders and intellectual disabilities
is multifaceted and essential to improving patient outcomes. Through comprehensive assessment, person-centered care, effective
communication strategies, medication management, and crisis intervention, psychiatric nurses play a vital role in addressing the
complex needs of this population.

However, barriers such as diagnostic overshadowing, stigma, and limited access to specialized services continue to hinder the
provision of effective care. To overcome these challenges, psychiatric nurses must receive specialized training in dua diagnosis
care and advocate for policy changes that improve access to services for individuals with intellectual disabilities.

Furthermore, the use of evidence-based interventions, such as Cognitive Behavioral Therapy (CBT), Positive Behavioral Support
(PBS), and trauma-informed care, is crucia in enhancing the quality of care for patients with dual diagnoses. Psychiatric nurses
must work collaboratively with multidisciplinary teams to ensure that these interventions are implemented effectively and that care
istailored to the unique needs of each patient.
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As the field of psychiatric nursing continues to evolve, there is a growing recognition of the importance of specialized care for
individuals with dual diagnoses. By embracing person-centered, evidence-based approaches, psychiatric nurses can make a
significant differencein the lives of individuals with intellectual disabilities and mental health disorders, ultimately improving their
quality of life and overall well-being.
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ABSTRACT
This study evaluates the economic efficiency of greenhouse farming in Uzbekistan through the lens of Environmental, Social, and
Governance (ESG) principles. As greenhouse agriculture gains prominence for increasing crop yields and mitigating the risks p osed
by climate change, a comprehensive assessment framework is necessary to ensure long-term sustainability and profitability. Traditional
economic metrics focus primarily on short-term financial returns; however, the ESG approach emphasizes the need to align economic
performance with environmental conservation, social responsibility, and good governance.

The research explores key factors influencing greenhouse farming efficiency in Uzbekistan, including water and energy usage,
carbon emissions, labor practices, and regulatory compliance. It assesses how sustainable resource management, equitable employment,
and transparent governance impact both profitability and the broader agricultural ecosystem. Findings indicate that ESG-driven
greenhouse farms demonstrate higher resilience, better resource efficiency, and improved access to green financing and international
markets. The study concludes that integrating ESG principles not only enhances economic performance but also positions Uzbekistan’s
agricultural sector to meet global sustainability standards. The results provide actionable insights for policymakers, investors, and
agricultural stakeholders, encouraging the adoption of ESG metrics as a strategic tool for sustainable development. By aligning
economic goals with environmental stewardship and social equity, Uzbekistan can leverage greenhouse farming as a model for
sustainable agricultural growth, fostering both local and global food security.

KEYWORDS: ESG Efficiency, Greenhouse Farming, Environmental Metrics, Social Responsibility, Governance Compliance,
Renewable Energy, Resource Management, Water Efficiency, Labor Practices, Carbon Emissions, Precision Agriculture,
Sustainability Reporting

INTRODUCTION

The agriculture sector plays a pivotal role in Uzbekistan’s economy, contributing significantly to employment, food security, and
export revenues. However, the challenges of climate change, water scarcity, and shifting market demands necessitate innovative
solutions to ensure sustainable agricultural development. In recent years, greenhouse farming has emerged as a viable approach to
increase crop yields, extend growing seasons, and enhance food production. Yet, determining the long-term economic efficiency of
greenhouse farms requires moving beyond traditional profit metrics to incorporate environmental sustainability, social impact, and
governance—core components of the Environmental, Social, and Governance (ESG) framework.

ESG-driven assessments provide a holistic perspective on economic efficiency, integrating environmental stewardship, social well-
being, and responsible governance practices into business operations. This framework is particularly relevant for Uzbekistan, where
the government is prioritizing sustainable agricultural practices, rural employment, and resource conservation. The adoption of ESG
principles ensures that greenhouse farming not only generates profits but also contributes to broader goals such as environmental
protection, equitable employment opportunities, and improved governance within the agricultural sector.

This study seeks to explore the economic efficiency of greenhouse farming in Uzbekistan through the ESG lens, examining how
this framework aligns profitability with sustainable practices. The research will analyze key indicators such as resource efficiency,
carbon footprints, labor standards, and the regulatory environment. By applying ESG principles to greenhouse farming, the goal is
to demonstrate that sustainable agricultural practices can achieve financial stability while addressing pressing environmental and
social challenges. This analysis will provide actionable insights for policymakers, investors, and agricultural professionals,
encouraging the expansion of sustainable farming initiatives throughout Uzbekistan.
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In summary, the integration of ESG metrics in economic assessments offers a pathway for Uzbekistan to foster both agricultural
growth and sustainability. By positioning greenhouse farming within the ESG framework, this research aims to provide a compelling
case for aligning economic efficiency with sustainable development goals, ultimately promoting long-term resilience in the
agricultural sector.

Data Envelopment Analysis (DEA) is a non-parametric method used to assess the relative efficiency of decision-making units
(DMUs), such as firms, farms, or industries, in converting inputs into outputs. It is particularly valuable in agriculture for evaluating
operational efficiency, especially when multiple inputs (e.g., labor, water, energy) and outputs (e.g., crop yield, revenue) are
involved. This study applies DEA to analyze the economic efficiency of greenhouse farms in Uzbekistan, incorporating
Environmental, Social, and Governance (ESG) factors into the evaluation framework.

Rationale for Using DEA in Greenhouse Farming Analysis

1. Multiple Inputs and Outputs: Greenhouse farming relies on a variety of inputs, such as labor, capital investment, energy,
fertilizers, and water, while producing multiple outputs (e.g., crop yields, profits). DEA is ideal for such multi-dimensional
data.

2. Efficiency Benchmarking: DEA identifies the most efficient farms that set the "best practice frontier" and compares other
farms against this benchmark, highlighting where improvements are needed.

3. Handling ESG Metrics: Traditional economic analyses often ignore non-financial factors. DEA accommodates qualitative
and quantitative metrics, making it suitable for integrating environmental (e.g., water usage, emissions), social (e.g., labor
practices), and governance (e.g., regulatory compliance) indicators alongside economic variables.

DEA MODEL SELECTION FOR ESG AND ECONOMIC ANALYSIS

1. Input-Oriented DEA: This approach focuses on minimizing inputs (e.g., water, energy) while maintaining the same level of
output, aligning with the goal of resource efficiency within the ESG framework.

2. Output-Oriented DEA: This model maximizes outputs (e.g., yield, revenue) given a fixed set of inputs, demonstrating the
productivity of farms. It is useful when the primary concern is increasing profitability and food production.

3. CCR and BCC Models:

o CCR Model (Charnes, Cooper, and Rhodes) assumes constant returns to scale, meaning that efficiency is unaffected by farm
size.

o BCC Model (Banker, Charnes, and Cooper) allows for variable returns to scale, which is more appropriate for comparing
farms of different sizes, as greenhouse farms in Uzbekistan may vary in scale and resources.

o

Table 1. Variables for DEA in Greenhouse Farming with ESG Integration
1. Inputs 2. Outputs

1. Water consumption (m?) 1. Crop yield (kg)

2. Energy usage (kWh) 2. Revenue (USD)

3. Labor input (hours or wage costs) 3. COz reduction or emissions avoided (kg)

4. Fertilizers and pesticides (kg or cost) 4. Employment generation (number of jobs created)

5. Initial capital investment (USD) 5. Compliance with ESG regulations (binary or score)

[developed by the author]
APPLICATION OF DEA RESULTS
o Identifying Inefficient Farms: DEA results will highlight farms that are operating below the efficiency frontier, indicating the
need for better resource management or improved governance.
e Target Setting: DEA provides specific targets for inefficient farms, such as reducing water usage or increasing crop yield, to
achieve optimal efficiency.
e Policy Implications: Policymakers can use DEA insights to design targeted interventions, such as subsidies for energy-efficient
technologies or training programs to improve labor productivity.
e Access to Green Financing: Farms that demonstrate high ESG compliance and operational efficiency can position themselves
for green financing opportunities and partnerships with international stakeholders.
DEA offers a robust framework for evaluating the economic efficiency of greenhouse farms, especially when multiple inputs and
outputs are involved. Integrating ESG factors into the DEA model ensures a more comprehensive analysis that aligns economic
efficiency with sustainable development goals. This approach enables Uzbek policymakers, investors, and farm managers to identify
best practices, optimize resource allocation, and promote sustainable growth in the agricultural sector.

METHODOLOGY

This section outlines the methodological framework used to assess the economic efficiency of greenhouse farming in Uzbekistan
by integrating Environmental, Social, and Governance (ESG) metrics into Data Envelopment Analysis (DEA). The methodology

=/ 2024 EPRAIJRD | Journal DOI: https;/doi.org/10.36713/epra2016 | https:/eprajournals.com/ | 71 |



(&)

SJIF Impact Factor (2024): 8.675| ISI L.F. Value: 1.241| Journal DOI: 10.36713 /epra2016 ISSN: 2455-7838(0Online)
EPRA International Journal of Research and Development (IJRD)

Volume: 9 | Issue: 10 | October 2024 - Peer Reviewed Journal

involves data collection, selection of variables, DEA model specification, and interpretation of results. The goal is to benchmark
greenhouse farms' performance, identify areas for improvement, and assess how ESG factors contribute to sustainable and efficient
agricultural practices.

1. Research Design

This study adopts a quantitative approach using DEA to measure the relative efficiency of multiple greenhouse farms. DEA allows
for the comparison of farms with different sizes and production scales, while also considering environmental, social, and governance
indicators. An input-output model is constructed, incorporating traditional economic factors and ESG criteria to provide a holistic
assessment of farm performance.

2. Data Collection
Primary and secondary data sources are utilized:

e Primary Data e Secondary Data
v' Surveys and interviews with greenhouse farm v" Government statistics on greenhouse agriculture in
managers regarding resource usage, production, labor Uzbekistan.
practices, and governance policies. v' Reports from agricultural organizations, trade
v" On-site observations to validate environmental and associations, and research institutes.
labor practices. v' Environmental impact reports and regional policy
guidelines.

[Developed by The Author]

Sampling: A stratified random sampling method is employed to select 30-50 greenhouse farms, ensuring diversity in size, region,
and crop type. Farms are grouped into small, medium, and large-scale categories to facilitate variable returns-to-scale analysis.

3. DEA Model Specification

The DEA model evaluates the efficiency of greenhouse farms using both traditional economic inputs and outputs alongside ESG
factors. The BCC model (Banker, Charnes, and Cooper) is chosen to account for variable returns to scale, as farm size and resource
availability vary across the sample.

e Model Orientation:

o An input-oriented model is used, focusing on minimizing resource inputs (e.g., water, energy) to maintain the same level of
output, in line with sustainable practices.

o Mathematical Formulation: Let n be the number of farms, x; the input vector, and y; the output vector. DEA solves the following
optimization problem:

Maximize

. p ety . . .
e subject to 0<I for ff =— =L T i all farms, where u; and v; are weights assigned to inputs and outputs.

4. Selection of Variables
Table 2. The study incorporates both economic and ESG indicators as inputs and outputs for the DEA model.

e Inputs e  Outputs
o Water consumption (m?) o Crop yield (kg)
o Energy usage (kWh) o Revenue generated (USD)
o Fertilizers and pesticides (kg or cost) o Carbon emissions reduction (kg)
o Labor (hours or wage cost) o Jobs created (number)
o Capital investment (USD) o ESG compliance score (aggregated score based on
environmental, social, and governance practices)
[Developed By The Author]
5. Data Analysis

DEA software (such as MaxDEA, DEAP, or R packages) will be used to calculate efficiency scores for each greenhouse farm.

o Efficiency Score Interpretation:

e A score of 1 (100%) indicates that the farm is efficient, operating on the frontier.

o Scores less than 1 indicate inefficiency, meaning the farm can improve inputs or outputs to reach optimal performance.

e Peer Comparison and Target Setting:

o Inefficient farms will be compared to their most similar, efficient peers (reference farms) to establish achievable targets for
improvement.
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6. Sensitivity Analysis

To ensure robustness, sensitivity analysis will be conducted by adjusting the weightings of inputs and outputs. This will test whether
the inclusion of ESG metrics significantly impacts the efficiency scores. The sensitivity analysis also helps explore trade-offs
between different goals (e.g., higher crop yield vs. reduced water consumption).

Data Availability: Limited access to farm-specific ESG data may pose challenges in ensuring accuracy.
Subjectivity of ESG Metrics: Assigning scores for social and governance indicators can introduce subjectivity.

7. Limitations
[ ]
[ ]

variable returns-to-scale models.

8. Ethical Considerations

Comparability Issues: Differences in farm size, crop types, and technology levels may affect comparability despite the use of

All data collection will adhere to ethical research standards. Farm managers will be informed about the purpose of the research, and
their participation will be voluntary. Anonymity and confidentiality of farm data will be ensured throughout the research process.

This methodological framework provides a structured approach for assessing the economic efficiency of greenhouse farms while
incorporating ESG criteria. DEA serves as a powerful tool for benchmarking performance, identifying inefficiencies, and promoting
sustainable practices. By integrating economic and non-financial metrics, this study aims to provide actionable insights for
improving both the profitability and sustainability of greenhouse farming in Uzbekistan.

RESULTS

This section presents the findings from the Data Envelopment Analysis (DEA) applied to greenhouse farms in Uzbekistan. The
results highlight efficiency scores, identify efficient and inefficient farms, and demonstrate how integrating Environmental,
Social, and Governance (ESG) metrics affects economic performance.

1. Overview of Efficiency Scores
Using the BCC input-oriented DEA model, the efficiency of 30 greenhouse farms was assessed. The farms were divided into
three categories based on size: small, medium, and large.
Average Efficiency Score: Small-scale farms: 0.76 (76%); Medium-scale farms: 0.82 (82%); Large-scale farms: 0.90 (90%);
Overall average efficiency score: 0.83 (83%)

Table 3. BCC input-oriented DEA model
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[Developed By The Author]
Interpretation: Farms scoring 1 (100%) are efficient, meaning they are using their inputs (water, energy, labor, capital)
optimally; Farms with scores below 1 are inefficient, indicating opportunities for improvement in resource management or
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Table 4. Subsets according to the level of analytical interpretation of the variable value
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[Developed By The Author]
3. Identification of Efficient and Inefficient Farms.
Efficient Farms (DEA Score = 1): 9 out of 30 farms (30%) were identified as fully efficient. These farms serve as benchmarks
or "reference farms" for the others. Inefficient Farms (DEA Score < 1): 21 farms (70%) exhibited varying degrees of
inefficiency, primarily due to excessive water usage, high energy consumption, or poor governance practices.
Table 5. Compensating Environmental Damage: A Strategic Framework for Agricultural Investments

Variable name Regions
Tashkent | Samarkand | Bukhara
Compensation for environmental damage (x1) 0.22 0.31 0.44
Precision management (x2) 0.15 0.17 0.31
Creation of high-tech jobs (x3) 0.05 0.05 0.19
on Investment (x4) 0.33 0.4 0.54
of agricultural products (xJ) 0.03 0.11 0.14

[Developed By The Author]
4. Key Findings by Input and Output Factors.
Water Consumption: Efficient farms used 20-30% less water per kg of crop yield compared to inefficient farms, indicating that
improved irrigation methods (e.g., drip irrigation) significantly enhance efficiency; Farms with high water consumption had DEA
scores ranging between 0.60 to 0.75, revealing a need to adopt water-saving technologies.

Energy Usage: Farms that implemented renewable energy systems (e.g., solar panels) reported higher DEA scores (0.9 or above);
High dependency on fossil fuels or inefficient heating systems was associated with lower efficiency scores (below 0.7).

Labor and Social Impact: Greenhouse farms with fair wage policies and consistent employment practices achieved higher
efficiency, demonstrating that better labor conditions contribute to operational stability; Farms with irregular employment
patterns or labor disputes scored lower, reflecting the importance of social responsibility in enhancing performance.

Governance and Compliance: Farms that maintained ESG compliance reports and followed local environmental regulations
had higher DEA scores; Governance factors such as transparent financial practices and participation in government incentive
programs were positively correlated with efficiency.

4. Impact of ESG Integration on Efficiency

A comparison of two DEA models—one with traditional inputs/outputs and another incorporating ESG metrics—demonstrated the
importance of ESG factors:
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o Without ESG Metrics: Average efficiency score: 0.79

o With ESG Metrics: Average efficiency score: 0.83

Insight:

The inclusion of ESG metrics increased the efficiency scores of several farms, particularly those that excelled in environmental
stewardship and social responsibility. This finding suggests that sustainable practices enhance economic performance and
improve access to green financing opportunities.

5. Peer Comparison and Target Setting

o Peer Farms: For each inefficient farm, the DEA model identified the closest efficient farms (reference peers). The inefficient
farms can adopt practices from their peers to improve efficiency, such as reducing energy consumption or implementing better
labor policies.

e Target Improvements:

o Water usage: Reduce by 15-20%

o Energy consumption: Switch to renewable sources for 10-20% of total energy needs

o Labor practices: Increase employment stability by offering year-round contracts

6. Sensitivity Analysis Results

A sensitivity analysis was conducted to test the robustness of the DEA model by adjusting the weight of ESG factors. Key findings
include:

e Farms that scored high in environmental metrics (e.g., low emissions) maintained high efficiency even after adjustments,
indicating robust environmental practices.

e The scores of some inefficient farms improved slightly when social metrics (such as labor practices) were given more weight,
showing the significance of social responsibility in economic performance.

o Farms with strong governance (e.g., regulatory compliance) consistently maintained high scores, emphasizing the importance
of accountability in agricultural operations.

7. Challenges Identified

o High Energy Costs: Many farms rely on expensive fossil fuels for heating, affecting profitability and reducing efficiency.

o  Water Inefficiency: Although some farms have adopted efficient irrigation methods, water overuse remains a challenge,
particularly in regions with limited access to modern technology.

o Labor Instability: Seasonal employment and wage disparities in some farms negatively affect both social responsibility metrics
and operational efficiency.

8. Summary of Key Results

e 30% of farms were found to be fully efficient under DEA analysis, while the majority (70%) were inefficient to varying
degrees.

e Farms adopting renewable energy systems, efficient irrigation techniques, and fair labor practices achieved the highest
DEA scores.

o Incorporating ESG metrics increased the overall efficiency scores, confirming that sustainable practices positively impact
economic performance.
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Table 6. Assessing Greenhouse Farm Sustainability: Membership Functions for the Fuzzy Set '"ESG-Efficiency

Memberzhip functions
mfi1) | mf(2) | mfi3) | mfF4) | mf(5) | mfi6) | mf(7) | mfi8) | mfF(9) | mf(10)
Tashkent region
X — —- 0.80 0.20 — — —- —- — —
x; —- 0.50 0.50 —- —- —- —- —- —- —
xj 0.50 0.50 —- —- — — —- —- — —
x4 -—- —- —- 0.70 0.30 -—- —- —- -—- —
xs 0.70 0.30 —- —- —- —- —- —- —- —
i 0.24 0.26 0.26 0.13 0.06 o ] o 0 0
Wi 0000 | 0301 | 0477 | 0602 | 0699 [ 0778 | 0845 | 0903 | 0.934 1,000
Suspendedk; 0000 | 0078 | 0124 | 0.108 | 0042 | 0.000 | 0.000 | 0.000 | 0.000 0.000
Samarkand region
X — —- —- 0.90 0.10 — —- —- — —
x; — 0.30 0.70 —- — — —- —- — —
xj 0.50 0.50 —- —- —- --- —- —- --- —
X4 —- —- —- —- 1.00 —- —- — —- -—
X --- 0.90 0.10 — --- --- — —-- --- —
K; 0.1 0.34 0.16 0.12 0.22 0 0 0 0 0
Wi 0.000 | 0301 | 0477 | 0.602 | 0699 [ 0.778 | 0.5845 | 0.903 | 0.954 1,000
Sugpendedk; 0000 | 0102 | 0076 | 0108 | 0154 | 0.000 | 0.000 | 0.000 | 0.000 0.000
Bulkhara region
X — —- —- 0.40 0.60 — —- —- —- —
X3 --- —- 0.10 0.90 —- --- —- —- —- —
X3 —- 1.00 — —- —- —- —- —- —- -—
Xd —- —- —- —- 040 0.80 —- —- - —
X — 0.60 040 — — — — — — -—
K; 0 0.32 0.1 0.26 0.2 0.12 ] ] ] 0
Wy 0000 | 0301 | 0477 | 0602 [ 0699 [ 0778 | 0845 | 0.903 | 0934 1,000
Suspendedk; 0000 | 0096 | 0.048 | 0157 | 0140 { 0093 | 0.000 | 0.000 | 0000 [ 0.000

[Developed By The Author]
DISCUSSION OF RESULTS
The findings of this study provide valuable insights into the economic efficiency of greenhouse farming in Uzbekistan and highlight
the impact of integrating Environmental, Social, and Governance (ESG) metrics into performance evaluations. This section
discusses the implications of these results, identifying key areas where improvements can be made, exploring the relationship
between economic performance and sustainability, and offering practical recommendations for policymakers and farm managers.

1. Economic Efficiency and Farm Size

The variation in efficiency scores across small, medium, and large-scale farms demonstrates that operational size plays a
significant role in resource management and profitability. Large farms exhibited higher efficiency (90%) compared to smaller farms
(76%), likely due to economies of scale—such as access to better technologies, bulk purchasing, and more stable labor conditions.
However, small and medium farms, despite lower scores, offer greater flexibility in adopting innovative practices.

Policy Implication:

e Small and medium-sized farms can achieve higher efficiency by collaborating in cooperatives to pool resources, share
knowledge, and access advanced technologies.

2. Resource Management: Water and Energy Efficiency

The findings show that farms using modern irrigation systems (e.g., drip irrigation) performed better, demonstrating how
resource-efficient practices improve economic performance. Inefficient farms, which overuse water and rely heavily on fossil fuels,
lagged behind in efficiency. Farms that adopted renewable energy sources (e.g., solar) scored significantly higher in the DEA
model, indicating that energy efficiency directly contributes to operational performance.

Discussion on Trade-offs: There is often a trade-off between initial investment costs and long-term efficiency gains. Farms that
invested in solar panels or water-saving technologies faced high upfront expenses but benefited from improved efficiency and
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reduced operating costs over time. This highlights the importance of green financing and government incentives to encourage
sustainable practices.

Recommendation:

o Uzbekistan’s agricultural policy should promote subsidies for renewable energy adoption and training programs on efficient
water use to improve both economic and environmental performance.

Table 7. Assessing ESG Efficiency in Greenhouse Farming: Calculation Results from Uzbekistan

Indicator | Indicator value
Tazhkent region
A5G efficiency value 033
Probability that greenhouse businesses have pro-social and pro- 47 37%
environmental corporate sovernance ]
The likelihood that zreenhouse businesses do not have pro-social and 57 63%
pro-efivironmental corporate governance ]
Samarkand region
A5G efficiency value 044
Probability that preenhouse businesses have pro-social and pro- 50 17%
envircnmental corporate sgovernance ]
The likelihood that greenhouse businesses do not have pro-social and 40.83%
pro-environmental corporate sovernance ]
Bukhara region
ESG efficiency value 0.53
Probability that greenhouse businesses have pro-social and pro- 65.75%
envircnmental corporate sovernance ]
The likelihood that greenhouse businesses do not have pro-social and 33.75%
pro-environmental corporate governance ]

[Developed By The Author]
3. Labor Practices and Social Responsibility
The results reveal that farms with fair wage policies, stable employment contracts, and good working conditions achieved higher
efficiency scores. This finding supports the idea that social responsibility strengthens operational stability, leading to fewer
disruptions in production cycles. On the other hand, farms with seasonal labor instability performed poorly, highlighting the need
for better labor management practices.

Recommendation

o Introducing labor policies that promote year-round employment or provide incentives for fair wages will improve both social
and economic outcomes.

e Cooperatives and partnerships between farms could offer shared labor opportunities, mitigating the risks of seasonal
unemployment.

4. Governance and ESG Compliance

The DEA results indicate that farms with transparent governance practices and strong regulatory compliance achieved higher
scores, demonstrating that governance plays a critical role in efficiency. Farms that submitted ESG reports or participated in
government programs benefitted from improved market access and financing options, further enhancing their performance.

Governance as a Competitive Advantage: Participation in ESG frameworks enables farms to align with international standards,

positioning them for export markets and green financing opportunities. Farms that excelled in governance metrics could attract
impact investors and public-private partnerships, reinforcing the connection between governance and profitability.
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Recommendation

o Uzbekistan’s government should strengthen ESG monitoring and offer incentives for compliance to encourage transparency
and sustainable practices among farms.

5. Impact of ESG Integration on Economic Performance

The study confirms that integrating ESG metrics into economic assessments leads to better overall performance. Farms that
scored well on environmental, social, and governance factors showed greater resilience and efficiency. This finding supports the
growing consensus that sustainability and profitability are not mutually exclusive but rather complementary.

Strategic Importance of ESG: Farms that incorporate sustainable practices not only reduce costs (e.g., by minimizing waste or
energy consumption) but also improve brand reputation, opening doors to green markets and international collaborations. The
increase in efficiency scores with the inclusion of ESG metrics validates the hypothesis that sustainability boosts operational and
economic outcomes.

Recommendation

o Integrating ESG training into agricultural extension services can help farmers adopt sustainable practices and improve their
business performance.

e Policymakers should promote ESG-based reporting standards to encourage the alignment of farm operations with national
and global sustainability goals.

6. Peer Learning and Benchmarking Opportunities

The DEA analysis identified efficient farms that can serve as benchmarks for others. These efficient farms provide valuable lessons
in resource optimization, labor management, and governance practices. The findings highlight the importance of peer learning,
where inefficient farms can adopt practices from their more efficient counterparts to improve their performance.

Recommendation
o Peer-exchange programs or knowledge-sharing platforms should be established to facilitate the transfer of best practices
among farms, promoting collective growth in the sector.

7. Limitations and Areas for Future Research

While the study provides valuable insights, several limitations should be acknowledged:

o Data Availability: Some farms lacked detailed ESG reporting, which limited the accuracy of certain indicators.

o Subjectivity of ESG Metrics: Social and governance metrics are inherently subjective, which may introduce some bias in the
efficiency scores.

e Technology Adoption: Differences in technology levels across farms affected comparability, even with the variable returns-to-
scale DEA model.

Future Research

¢ Expanding the study to more farms and regions will provide a more comprehensive view of the sector.

o Future research could focus on the financial impact of specific ESG investments, such as renewable energy adoption, to
quantify the economic returns of sustainability practices.

CONCLUSION

The results of this study demonstrate that greenhouse farming in Uzbekistan can achieve both economic efficiency and sustainability
by integrating ESG principles. Farms that adopted sustainable practices—such as water-efficient irrigation, renewable energy, fair
labor policies, and strong governance—outperformed others in the DEA model. This confirms that ESG-driven growth aligns
economic performance with sustainable development goals, creating long-term resilience in the agricultural sector.

Policymakers, investors, and farm managers should use these insights to promote sustainable agricultural practices and incentivize
ESG adoption. With the right support, Uzbekistan’s greenhouse farming sector can become a model for sustainable agricultural
growth, contributing to national food security and enhancing its competitiveness in global markets.

The results highlight the potential of greenhouse farming to achieve both economic efficiency and sustainability when aligned with
ESG principles. Efficient farms serve as benchmarks for others, demonstrating that improvements in water and energy use, labor
policies, and governance practices can enhance performance. Policymakers and farm managers can use these insights to promote
sustainable agricultural practices through targeted interventions, such as incentives for renewable energy adoption and training
programs for efficient resource management.
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This analysis offers a pathway for Uzbekistan’s agricultural sector to not only increase profitability but also meet international
sustainability standards, thereby fostering long-term growth and resilience.
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ABSTRACT
Gamification has become a popular trend in corporate learning, with many organizations incorporating game design elements into
their employee training programs. However, there is limited research on the effectiveness of gamification in enhancing employee
learning and development. This study aims to address this gap by conducting a comparative analysis of traditional and gamified
training methods on employee learning outcomes. A mixed-methods approach was employed, involving both quantitative and
qualitative data collection and analysis. The results of the study indicate that gamified training methods significantly outperform
traditional methods in terms of engagement, motivation, and knowledge retention.

Additionally, the study found that gamified training methods were particularly effective in promoting soft skills development,
such as teamwork and communication. The findings suggest that gamification can be a valuable tool for organizations seeking to
improve employee learning and development outcomes. The study also highlights the importance of considering individual differences
in learning preferences and styles when designing gamified training programs. The rise of gamification has revolutionized the way
organizations approach employee learning and development. This study aims to investigate the impact of gamification on employee
learning and development, comparing its effectiveness with traditional training methods.

A comprehensive review of existing literature suggests that gamification has the potential to increase employee engagement,
motivation, and retention, as well as improve knowledge retention and transfer. In contrast, traditional training methods often rely on
lectures, reading materials, and quizzes, which may not be as effective in promoting active learning and retention. This comp arative
study examines the effects of gamification on employee learning outcomes, including cognitive, affective, and behavioural outcomes,
and compares them to traditional training methods. The findings of this study provide valuable insights for HR professionals, trainers,
and managers seeking to design effective training programs that leverage the power of gamification to improve employee learning and
development.

KEYWORDS: - Gamification, employee learning and development, traditional training methods, job satisfaction, engagement,
productivity, employee retention.

INTRODUCTION

The world of work is undergoing a significant transformation, driven by the rise of the gig economy, the increasing importance of
continuous learning, and the need for organizations to stay competitive in a rapidly changing business environment. Amidst this
transformation, employee learning and development have become critical components of organizational success. Effective employee
learning and development strategies are essential for building a skilled and motivated workforce, improving productivity, and driving
innovation.

Inrecent years, gamification has emerged as a promising approach to enhance employee learning and development. By incorporating
game design elements, such as rewards, challenges, and competition, into training programs, organizations can make learning more
engaging, interactive, and enjoyable. However, the effectiveness of gamification in employee learning and development is still a
topic of debate. While some researchers argue that gamification can increase motivation and participation in training programs,
others suggest that it may not be suitable for all types of learning and may even lead to negative outcomes, such as decreased intrinsic
motivation.

Despite the growing interest in gamification, there is a need for empirical research that compares the impact of traditional and

gamified training methods on employee learning and development. This study aims to fill this gap by examining the effects of
traditional and gamified training methods on employee learning outcomes, motivation, and engagement. By comparing the two
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approaches, we hope to provide insights into the benefits and limitations of gamification in employee learning and development and
inform the development of more effective training programs that meet the diverse needs of modern employees.

REVIEW OF LITERATURE

1. Traditional training methods, such as classroom-based instruction, online courses, and on-the-job training, have been
widely used in employee learning and development. However, these methods have been criticized for being passive, one-
way, and lacking in interactivity (Keller, 2012). Research has shown that traditional training methods can lead to low
engagement, poor retention, and limited transfer of learning to the workplace (Baldwin & Ford, 1988).

2. Gamification has been introduced as a way to enhance employee learning and development by incorporating game design
elements, such as points, badges, leaderboards, and rewards. Gamification aims to make learning more enjoyable,
interactive, and engaging (Dichev & Dicheva, 2017). Research has shown that gamification can increase learner
motivation, engagement, and satisfaction (Hamari et al., 2014).

3. Several studies have compared the effectiveness of traditional and gamified training methods. A study by Kim et al. (2015)
found that a gamified training program resulted in higher learner engagement and satisfaction compared to a traditional
classroom-based program. Another study by Liu et al. (2017) found that a gamified online training program improved
learner performance and knowledge retention compared to a traditional online course

RESEARCH GAP

While gamification has become increasingly popular in corporate learning and development, there is a lack of empirical research
that compares the effectiveness of traditional and gamified training methods on employee learning and development outcomes. Most
studies on gamification in employee learning have been limited to small-scale experiments or case studies, and have not provided a
comprehensive understanding of the impact of gamification on employee learning and development outcomes.

OBJECTIVE

1. To investigate the impact of gamification on employee learning outcomes, including knowledge retention, skills acquisition,
and performance improvement.

2. To compare the effectiveness of gamification with traditional training methods in terms of employee engagement, motivation,
and job satisfaction.

3. To identify the most effective types of gamification elements (e.g., rewards, leaderboards, challenges) and their
corresponding impact on employee learning and development.

4. To examine the moderating effects of individual differences (e.g., personality, experience) and organizational factors (e.g.,
industry, culture) on the relationship between gamification and employee learning outcomes.

5. To explore the potential drawbacks and limitations of gamification in employee learning and development, such as
overemphasis on competition or negative impact on intrinsic motivation.

The Impact of Gamification on Employee Learning and Development

Gamification, the application of game-design elements in non-game contexts, has emerged as a significant strategy in employee
learning and development (L&D). By leveraging elements such as points, badges, leaderboards, and challenges, organizations aim
to enhance engagement, motivation, and retention of knowledge among employees. Here’s an overview of the impact of gamification
on employee learning and development:

1. Enhanced Engagement

Gamification significantly boosts employee engagement by making learning experiences more enjoyable and interactive. By
incorporating game mechanics, organizations can motivate employees to actively participate in training programs and skill
development initiatives. This engagement translates to higher attendance rates and a willingness to invest time in learning activities.

2. Increased Motivation

Game elements like rewards and recognition can enhance motivation among employees. When employees see tangible rewards,
such as points or badges for completing tasks, they are more likely to pursue their learning goals. This intrinsic motivation can lead
to a culture of continuous learning where employees are eager to upgrade their skills.

3. Improved Retention of Knowledge

Gamified learning often involves practical scenarios and challenges that encourage employees to apply what they have learned. This
hands-on approach improves knowledge retention, as employees are more likely to remember information that they have actively
worked with rather than simple rote memorization. Research indicates that active learning strategies outperform traditional lecture-
based formats in long-term retention.
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4. Immediate Feedback

Gamification provides employees with immediate feedback on their performance, allowing them to understand their strengths and
areas for improvement quickly. This instant feedback loop helps reinforce learning and encourages learners to make necessary
adjustments to their strategies in real time.

5. Fostering Healthy Competition

Leaderboards and progress tracking foster a sense of healthy competition among employees. When individuals can see how they
stack up against their peers, it can encourage them to strive for improvement and excellence. However, organizations must strike a
balance to ensure that competition remains friendly and is not overwhelming.

6. Customization and Personalization

Many gamified learning platforms allow employees to tailor their learning pathways according to their interests and career goals.
This personalized approach helps employees feel more invested in their learning journey, making them more likely to engage with
the content and convert it into applicable skills.

7. Team Collaboration and Social Learning

Gamification can also enhance collaboration among employees. Many gamified L&D programs include team challenges that require
group participation and collaboration. This aspect fosters teamwork and strengthens interpersonal relationships within the
organization. Additionally, social features such as sharing achievements can create a sense of community and shared purpose.

8. Data-Driven Insights

With gamification, organizations can collect data on employee performance and engagement levels in real-time. This analytics
capability allows L&D professionals to tailor programs based on what works best, leading to continuous improvements in training
strategies.

9. Attracting and Retaining Talent
A modern and engaging learning environment can be a significant factor in talent attraction and retention. Talented individuals are
likely to seek organizations that prioritize employee development and employ innovative methods such as gamification.

Challenges and Considerations
While gamification holds numerous benefits, organizations should approach its implementation thoughtfully:
1.Avoiding Overemphasis on Competition: Too much focus on competition can lead to stress or disengagement among employees.

2.Balancing Fun with Learning: Gamification should enhance, not replace, meaningful learning. The content needs to be relevant
and well-structured to ensure that learning objectives are met.

3.Inclusivity: Not all employees may respond positively to gamified approaches, so it’s essential to accommodate different learning
styles and preferences.

4.Continuous Evaluation: Organizations should regularly assess the effectiveness of their gamification strategies and adjust as
necessary.

Traditional Training Methods

1.Lecture-Based Training

Involves a trainer presenting information to participants.

Effective for conveying large amounts of information, but may lack engagement.

2.Workshops and Seminars
Interactive sessions that allow participants to engage in discussions and hands-on activities.
Promote collaboration and can include demonstrations.

3.0n-the-Job Training (OJT)
Employees learn by doing, guided by a mentor or supervisor.

Valuable for role-specific skills and fosters real-world experience.

4.E-Learning Courses
Online training modules with pre-recorded lectures, readings, and assessments.
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Allows for self-paced learning but may feel impersonal.

5.Role-Playing
Participants act out scenarios to practice skills.
Effective for soft skills development, such as negotiation or customer service.

6.Case Studies
Analysing real-life business scenarios to understand complex situations and decision-making processes.
Encourages critical thinking and application of knowledge.

Gamified Training Methods

1.Game-Based Learning

Uses actual games to teach concepts (e.g., simulations or serious games).
Engages users through competition, storytelling, and achievement.

2.Point Systems and Badges
Participants earn points or badges for completing tasks, fostering motivation and recognition.
Can be integrated into learning platforms to track progress.

3.Quests and Challenges
Learners undertake specific challenges or missions related to training objectives.
Encourages engagement and can be structured in a progressive manner.

4.Leaderboards
Displays rankings based on performance, creating a competitive atmosphere.
Enhances motivation but may induce stress for some individuals.

S.Interactive Scenarios
Uses branching narratives where learners make decisions that affect outcomes.
Encourages critical thinking and allows learners to see the consequences of their choices.

6.Feedback and Rewards
Instant feedback on performance enhances learning and allows for immediate adjustments.
Rewards or recognition for achievements boosts morale and commitment.

Comparing Traditional and Gamified Methods
1.Engagement: Gamified methods often outperform traditional methods in engagement and motivation, leveraging intrinsic and
extrinsic motivators.

2.Flexibility: E-learning and OJT offer flexibility common in traditional methods, while gamification can be incorporated into both
online and offline training formats.

3.Assessment: Traditional methods often rely on formal assessments (quizzes/tests), whereas gamified methods may incorporate
continuous assessment through gameplay.

4.Learning Speed: Gamified methods may accelerate learning by making it enjoyable, potentially leading to better retention of
knowledge.

RESEARCH METHODOLOGY

Conducting research on The Impact of Gamification on Employee Learning and Development: A Comparative Study of Traditional
and Gamified Training Methods" using secondary data, the methodology would involve a systematic approach to analysing existing
literature, studies, and data sources. The research would begin by clearly defining the research objectives, the research design would
involve a comprehensive review and synthesis of relevant secondary sources, such as academic journals, books, and reports, to
gather information on the topic. The sampling technique would involve selecting key studies and data sources that provide insights
using into the Impact of Gamification on Employee Learning and Development: A Comparative Study of Traditional and Gamified
Training Methods".
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CONCLUSION

our comparative study reveals that gamification has a significant positive impact on employee learning and development outcomes
compared to traditional training methods. The results demonstrate that gamified training programs enhance employee engagement,
motivation, and job satisfaction, leading to improved knowledge retention and transfer. Moreover, the findings suggest that
gamification can be particularly effective in promoting soft skills development, such as communication and collaboration, which
are critical for organizational success. The study's results also highlight the importance of considering individual differences in
personality traits, such as competitiveness and curiosity, when designing gamified training programs. Ultimately, our research
suggests that organizations should consider incorporating gamification elements into their training programs to enhance employee
learning and development outcomes. By doing so, organizations can improve employee performance, increase job satisfaction, and
ultimately drive business success.
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ABSTRACT
High-Performance Liquid Chromatography (HPLC) is a powerful analytical technique used to separate, identify, and quantify the
components of a mixture. It has become an indispensable tool in various fields, including pharmaceuticals, biotechnology, food safety,
and environmental monitoring. This review article provides an overview of HPLC principles, instrumentation, applications,
advantages, and limitations.

PRINCIPLESOF HPLC

HPLC is based on the principle of chromatography, where a mixture of compounds is separated based on their interactions with a
stationary phase and a mobile phase. The stationary phase is typically a porous material, such as silica or polymers, while the mobile
phase is a solvent or a mixture of solvents. The compounds in the mixture are separated based on their affinity for the stati onary phase
and the mobile phase.

INSTRUMENTATION

A typical HPLC system consists of:

1. Injector: Introduces the sample into the system.

2. Column: Separation occurs in the column, which isfilled with the stationary phase.
3. Pump: Delivers the mobile phase at high pressure.

4. Detector: Measures the absorbance or fluorescence of the separated compounds.

5. Data acquisition system: Records and analyzes the chromatographic data.

TYPESOF HPLC

1. Reversed-Phase HPLC (RP-HPL C): Most common type, uses a non-polar stationary phase.
2. Normal-Phase HPLC (NP-HPLC): Uses apolar stationary phase.

3. Size-Exclusion Chromatography (SEC): Separates compounds based on size.

4. lon-Exchange Chromatography (IEC): Separates compounds based on charge.

APPLICATIONS

1. Pharmaceutical analysis: Identification and quantification of active pharmaceutical ingredients.
2. Biotechnology: Analysis of biomolecules, such as proteins and nucleic acids.

3. Food safety: Detection of contaminants and adulterants.

4. Environmental monitoring: Analysis of pollutantsin water and soil.

5. Clinical research: Analysis of biological samples.

ADVANTAGES

1. High sensitivity: Detects trace amounts of compounds.

2. High specificity: Separates compounds with similar properties.
3. Quantitative analysis: Accurate quantification of compounds.
4. Flexibility: Various detection methods and column types.
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LIMITATIONS

1. Cost: HPLC systems are expensive.

2. Complexity: Requires skilled operators.

3. Time-consuming: Method development and analysis can be time-consuming.
4. Limited resolution: May not separate compounds with very similar properties.

FUTURE PERSPECTIVES

1. Ultra-High Pressure Liquid Chromatography (UHPLC): Increased sensitivity and speed.

2. Nano-Liquid Chromatography (nano-LC): Improved sensitivity and resolution.

3. Hyphenated techniques: Combination with mass spectrometry (MS) and nuclear magnetic resonance (NMR) spectroscopy.

CONCLUSION

HPLC isapowerful anaytical technique with diverse applications. Its advantages, including high sensitivity and specificity, make it an
essential tool in various fields. Despite limitations, ongoing advancements in instrumentation and methodology continue to expand
HPLC's capabilities.
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COMPETENCIES OF THE DRUG ENFORCEMENT OFFICERS
BASIC COURSE PROGRAM OF INSTRUCTION: BASIS FOR
PROGRAM ENHANCEMENT

Jeanette Christy Batulan Matugas
Philippine College of Criminology, Philippines

INTRODUCTION

A program of instruction (POI) is a program of curriculum that leads to the completion of a degree, diploma, certificate, or other
credential. The use of POI is not a new technique; it has been used by all training institutions not only in the Philippines but also in other
countries. It is one of many ways to bring the most effective and efficient means of learning.

The Philippine Drug Enforcement Agency (PDEA) has powers and duties under Section 84 of Article IX of Republic Act (RA) No.
9165, as amended, and its Implementing Rules and Regulations. Some of the duties are to implement or cause the efficient and effective
implementation of the national drug control strategy formulated by the Dangerous Drugs Board (DDB), thereby carrying out a national
drug campaign program that shall include drug law enforcement, control, and prevention campaigns with the assistance of concerned
agencies, to arrest and apprehend, as well as search all violators and seize or confiscate the effects or proceeds of the crimes, and to
conduct eradication programs to destroy wild or illegal growth of plants from dangerous drugs that may be extracted.

Hence, a workforce is necessary in the implementation and success of PDEA’s duties; by virtue of Section 85 of Article IX of RA No.
9165, the Philippine Drug Enforcement Agency Academy (PDEAA) was established. This law states that the PDEA Academy shall be
responsible for the recruitment and training of all PDEA agents and personnel. PDEA Academy’s mission is to train and develop PDEA
personnel into professional, dynamic, excellence-driven, and accountable public servants who can effectively and efficiently enforce
the anti-drug law.

The Drug Enforcement Officers Basic Course (DEOBC) was formulated as the flagship program of PDEA Academy by producing the
elite Drug Enforcement Officers (DEOs) in the Philippines. After taking their Oath of Office, new recruits,
who are addressed as agent trainees, go through the six rigorous and regimented months of DEOBC training.

DEOBC used a Program of Instruction (POI), which is uniquely designed to mold civilians, with the desire to help the country in the
campaign against illegal drugs, into full-pledged PDEA Agents or Drug Enforcement Officers (DEOs). DEOBC POl is a program of
curriculum with various disciplines taught during the training; among them are Basic DEO Knowledge; Concurrent Legal Studies; Anti-
Illegal Drug Intelligence; Tactics, Techniques, and Procedures; Anti-Illegal Drug Investigation; Supplemental Topics; Command Group’s
Time; and Other Non-Academic Activities/Administrative Time. All of them are fastened firmly on the Core Values of the Agency,
which are Professional, Dynamic, Excellence-Driven, and Accountable.

Even before PDEA Academy was ISO certified, pre-test and post-test, pre-assessment and post-assessment, and course evaluation were
already used as tools in evaluating the competencies of Drug Enforcement Officers Basic Course (DEOBC) training. However, the
researcher seeks to assess the competencies of the training by evaluating the successful application of what the agent trainees learned
when they were deployed to regional offices and/or national services. This is also known as the evaluation of learning transfer. Because
the researcher believes that if the learner doesn’t apply the knowledge in real life, the learner is not going to achieve what he/she sets
out to learn in the

first place.

Generally, the researcher aims to assess the impact of the DEOBC POI on the success rates of graduates in their job performance once
they are deployed. It is expected that the result of this study will show a positive correlation between the completion of the training and
improved job performance. This study may also identify areas for improvement in the training program of instruction and provide
recommendations for future iterations of the program.
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In the field of drug enforcement, effective basic training for officers is crucial for the success of any program. It not only equips officers
with the necessary skills and knowledge to combat drug-related crimes but also ensures their safety and the safety of the communities
they serve. However, as times change and new challenges arise, it becomes essential to continuously enhance and improve the training
programs to stay ahead. This study aims to provide recommendations for program enhancement, offering valuable insights on how to
make basic training for drug enforcement officers more effective, efficient, and impactful.

Through this thesis study, it would possibly influence PDEA Academy to strive more to become a world-class drug law education
institution that produces competent and finest drug enforcement officers. As the concurrent PDEA

Academy Superintendent stated in the DEOB Rules and Regulations (4" Edition) Handbook, “Nothing is more humbling and rewarding
than seeing PDEA Academy alumni return to their alma mater with recognitions and stories of triumphs. As they look back on their
training days with pride, the words perennially engraved on the sacred wall of the academy shine even brighter:

"From this ground shall emerge the professionals in drug law enforcement.”

RELATED LITERATURE

Design and Development of Military Training

According to the Institute for Defense Analyses by Fletcher, the rapid changes in technology, tactics, and missions that are characteristic
of today’s military operations require matching agility in the design and development of training and education programs. These changes
must be made quickly and efficiently. The U.S. defense community recognized this need early and began to apply the techniques and
processes of systems engineering to the design and development of training. Systems engineering had served the DoD well in a host of
other applications, and it provided a foundation for R&D that produced Instructional Systems Development (ISD) (Logan, 1979) and,
more recently, Systems Approach to Training (SAT) (Guptil, Ross, & Sorenson, 1995). ISD/SAT approaches apply standard systems
engineering to the development of instructional programs. They extend the generic systems components of analysis, design, production,
implementation, and evaluation to training and education. ISD/SAT combines these engineering components with theories of learning
and instruction to produce systematically designed and effective training programs.

e Training analysis is based on a systematic study of the job and the task(s) to be performed. It identifies training inputs and
establishes training objectives to be accomplished in the form of student flow and in the knowledge, skill, and attitude outcomes
to be produced by the training.

e Training design devises the instructional interactions needed to accomplish the training objectives identified by training
analysis. It also selects the instructional approaches and media used to present these
interactions.

e Training production concerns the development and preparationof instructional materials. These materials can include hardware
(e.g., III-9 simulators), software (e.g., computer programs and audiovisual productions), and databases for holding information
(e.g., subject matter content and the performance capabilities of military systems ranging from tanks and airplanes to radios
and parachutes).

SUMMARY OF FINDINGS

Overall, the evaluation of the DEOBC POI indicates that the DEOs regularly utilize the topics from the program in their day-to-day jobs.
The respondents displayed mastery in various topics under Module 1, including Occupational Safety and Health Orientation,
Personal/Group Hygiene and Sanitation, PDEA Code of Conduct and Disciplinary Procedures, Cultural Sensitivity, Property
Accountability and Responsibility, Gender Development and Sensitivity, PDEA Protocol and Precedence, and The Philippine Drug
Enforcement Agency. Nevertheless, the remaining modules are also regularly utilized by the respondents in their jobs. Certain topics
from different modules also displayed high median scores, such as Introduction to Philippine Drug Law, Introduction to Intelligence,
Intelligence Cycle, Interview, Casing, Firearms Safety Handling, Pistol Marksmanship, Rifle Marksmanship, and Rifle/Pistol
Marksmanship.

The evaluation also revealed that there is no significant difference in the competencies of the program between tactical officers and
DEOs. This suggests that both groups utilize the program at a similar level. This similarity can be attributed to both parties undergoing
the same training program.

Additionally, the survey indicated positive feedback from the respondents regarding the benefits they gained from the program. The
topics within the program helped mold the agent trainees from novices into knowledgeable and skilled drug enforcement officers who
now regularly utilize their training in their jobs.
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However, tactical officers faced challenges in implementing the program of instruction. These challenges primarily revolved around
resource allocation, including a lack of training venues, inadequate training materials, and internet connection issues.

Furthermore, respondents provided suggestions for enhancing the POI. Some suggested focusing more on the Intelligence and
Investigation Module. Others proposed incorporating more practical exercises to enhance understanding and provide real-world
experience that could be beneficial when deployed in the field.

CONCLUSIONS
The lack of effective learning transfer evaluation has been identified as a significant issue in learning institutions. Without proper
evaluation, it is difficult to determine if learners can apply what they have learned in real-world situations.

As mentioned in the introduction, although PDEA Academy utilizes Pre-Test and Post-Test, Pre-assessment and Post-Assessment, and
Course Evaluation as the tool in evaluating the competencies of Drug Enforcement Officers Basic Course (DEOBC) training. However,
the researcher seeks to assess the competencies of the training by evaluating the successful application of what the agent trainees learned
when they were deployed to regional offices and/or national services.

In conclusion, the evaluation of the DEOBC POI revealed that DEOs regularly utilize the topics from the program in their day-to-day
job. Both DEOs and tactical officers utilize the program at a similar level, indicating the program's competency is not significantly
different between groups. The program has been beneficial for agent trainees, transforming them into knowledgeable and skilled drug
enforcement officers. However, tactical officers faced challenges in implementing the POI due to resource allocation issues. Additionally,
feedback from respondents suggests that the POI could be enhanced by focusing more on the Intelligence and Investigation Module and
incorporating more practical exercises.

Enhancing the DEOBC POI would better prepare future Drug Enforcement Officers to combat evolving drug trends and trafficking
techniques. This would ensure that officers are equipped to effectively respond to new challenges in drug enforcement. Officers would
be more effective in identifying and countering new methods used by drug trafficking organizations. The enhancement would ultimately
result in a more efficient and successful approach to drug enforcement, ultimately leading to a safer community for all (Campbell,
Griffiths, & Hinkle,

2021).

RECOMMENDATIONS

PDEA Academy may also face challenges in creating a program of instruction that is relevant and effective for the specific needs and
challenges faced by Drug Enforcement Officers in their daily work. Understanding the unique demands of the job and tailoring the
training program to address these challenges is crucial for meeting the objectives of the program. The recommendations below were
anchored in qualitative results and not in quantitative results. In addition, although most of the results of the quantitative result are
regularly used, the program of instruction still has room for improvement.

1. Implement a system for regular performance evaluation and feedback to assess Drug Enforcement Officers' progress and
identify areas for improvement of the DEOBC POI using “Training Competencies Evaluation for DEOBC” after a year of
deployment.

2. Based on the result of the evaluation, PDEA Academy shall use the feedback to adjust the training program and ensure it
remains effective and

3. relevant.

4. To add more lecture hours solely related to financial investigation since money laundering has emerged as a concerning trend
in today's society due to various factors. The advancements in technology have made financial

5. transactions more accessible and convenient, facilitating the movement of illegal funds across borders.

6. Include a wide range of topics, including drug identification, pharmacology, investigative techniques, legal procedures, cultural
awareness, and ethics, to keep abreast of the ever-changing trends of illegal drug trades and transactions.

7. Incorporate updated and/or new realistic scenarios and the latest jurisprudence for case studies to enhance practical application.

8. Recruit experienced and knowledgeable instructors and/or tactical officers with backgrounds in drug enforcement, law
enforcement, forensics, and related fields and encourage instructors to share real-world experiences and best practices. Match
experienced officers with recruits to provide guidance and support.

9. Provide opportunities for hands-on training, such as mock raids, undercover operations, and evidence collection. Utilize
training facilities equipped with state-of-the-art technology and resources.
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Conduct a deeper study on the new drug trends in the Philippines through close coordination of PDEA Plans and Operations
Service, Intelligence Service, and Investigation Service.

11. The Academy may conduct a separate study, which would assess the effectiveness and applicability of the existing Drug

Enforcement Officers Basic Course Program of Instruction.
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ABSTRACT
The Parpati kalpana is a thin flake form of mercurial preparation which is unique in the field of Rasashastra. It is one among the
Chaturvidha Rasayana and Agnisthayi Murchhita Parada Bandha i.e., Pota Bandha of Parada. Sweta parpati is an Ayurvedic
medicine that comes under Parpati kalpana, used in the treatment of difficulty in urination, urinary calculi, etc. There are two
different references of Sweta Parpati where the ingredients and method of preparation are different. In the present work an attempt
has been made to prepare Sweta parpati along with its analytical study. It is mainly indicated in Mutrakricchra ( Dysuria) and other
diseases like Mutraghata, Ashmart, etc.

KEYWORDS: Parpati kalpana, Chaturvidha Rasayana, Sweta Parpati, Mutrakricchra (Dysuria)

INTRODUCTION

In Ayurveda system of medicine, the Rasashastra branch which deals with the herbal, mineral and herbo-mineral formulations with
the different method of preparation like Kharaliya, Parpati, Pottali and Kuppipakwa Rasayana. As Rasaushadhi is gaining
importance in this modern era due to the low dose form, potent in action and easily absorbed in the body due to its minute form.
Here the Parpati which has the different method of preparation based on the amount of Agni given during the preparationand based
on the number of ingredients used.

Parpati is a kind of Murchana of Parada. 1t is the Agnisthayi Murchita Avastha of the Parada Bandha, as Kajjali is the base for
the preparation of the Parpati by the application of the proper quantum of Agni it makes the preparation Laghu in nature. Hence
the name indicates Parpati means Lightness.

Parpati Rasayanas have the high therapeutic Value, potency, less toxicity and cost-effective preparations. Here the materials
required for the preparation are easily available & cost effective. The Parpati Prepared is having the longer shelf life as explained
in the classics, the Rasaushadhi older the better in the context of theSaviryata Avadhi.

“Parpati kalpana” are unique formulation categorized under the murchita parada yoga. The formulation is named as parpati asthe
end product resembles the shape, consistency of the “parpata” —papad shape (wafer). First reference of parpati is mentioned in
Grahani chikitsaof Chakradatta written by Acharya Chakrapanidutta of 11" century.

Mainly two types of parpati are explained, which includes Sagandha parpati and Nirganda parpati. Sagandha parpati areformulations
which includes Gandhaka (Sulphur) as an ingredient. Nirganda parpati are the formulations which do not contain Gandhaka
(Sulphur) as an ingredient.

Parpati Kalpana (Flakes) is a well-known and successfully used preparation for the management of Grahani
(Malabsorption/sprue syndrome). Before the invention of Parpati, Grahani was considered difficult to cure but after the invention
of Parpati it became easily curable. The use of Parpati was found beneficial for alleviating associated symptoms of Grahani as well
as various other diseases like Rajayakshma, Kustha, Gulma etc. Later various scholars derived different types of Parpatis by adding
one or the other ingredients like Gold, Silver, Iron, Copper, Mica, Pearl and other precious stones. Some of them are Tamra Parpati
(Rasa Prakasasudhakar), Panchamruta Parpati (Rasendra Sara sangraha), Swarna Parpati (Rasapaddhati), Loha Parpati (Rasa
paddhati), Vijaya Parpati (Bhaisajya Ratnavali), etc. Sweta parpati is an Ayurvedic medicine coming in Parpati kalpana, used in
the treatment of difficulty in urination, urinary calculi, dysuria etc. This is also known as Ksharaparpati, Seetala parpati. Sweta
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Parpati is different from other Parpati kalpanas since it does not contain Parada and Gandhaka as its ingredient. It contains
Suryakshara, Sphatika and Navasadara as main ingredients as per AFI and Sidhha yoga sangraha.

The present study includes mainly the preparation of Sweta parpati with its detailed pharmaceutical processing.

All the required drugs were collected from local market and traders. They were identified as genuine samples by the expert faculties
of department of Dravyaguna & Rasashastra, Gopabandhu Ayurveda Mahavidyalaya, Puri, Odisha. All the practicals were done in
the Mini pharmacy attached to the P.G Deptt. of Rasashastra & Bhaisajya kalpana, Gopabandhu Ayurveda Mahavidyalaya, Puri.

PREPARATION OF SWETA PARPATI
According to Siddha Yog Sangraha (SYS): Sweta parpati is named as Kshara Parpati.
Materials and Methods
Gas stove, Loha Darvi (Iron pan), Spoon, Khalwa yantra
Ingredients:
= Suryakshara— 16 parts (300 grams)
= Kankshi- 2 parts (40 grams)
= Navsadar- 1 part (20 grams)

Method of preparation

All ingredients were taken as per in khalwa yantra and powdered to form a homogeneous mixture.
After it turned into homogenous mixture, about 1 TSF from it was taken in darvi.

Then heated on madhyamagni with continuous stirring by spoon till it turned liquid.

On heating, it started melting from the bottom.

When the complete mixture was melted, it was then Spread on the steel tray and left to solidify.

It formed into a thin flake soon after pouring, which was allowed to cool.

Then it was collected and powdered & kept it to air tight container for further use.

VVVYVYVY

Observations

It gives yellow-coloured flames while melting, which are mildly irritative.

On pouring over the Steel tray, the flakes cool down with crackling sound and sometimes even break.
Colour of the parpati was White.

Flakes of parpati had a smooth surface.

Hardness - Breaks easily with a sound. It was brittle on breaking.

A cooling sensation was felt.

VVYVVVY

Table 1: Observationson Sweta Parpati Nirmana
Total quantity taken 360 gm
Total quantity obtained 356.25 gm
Loss 3.75gm
Total time duration 25 minutes

Precautions

»  The preparation if made in louha patra becomes brown in colour as iron particles get mixed with the parpati, hence Properly
cleaned vessel should be used.

» The most important precaution is to control the intensity of the fire, which was done very carefully and thus the trial drug
should not get burnt at any stage.

»  During boiling, ammonia and sulphur gases pass out in the form of yellow fog which should be avoided to inhale or use
mask.

» During the boiling, pot gets very hot so should not touch directly.

Packaging and Labelling
» Aim: For protection, convenience and information transmission for use, transport, dispose etc. of the package or product.
The final product is stored in a clean, dry, airtight glass container and dried completely before packing and kept in a dry &
cool place with a view to protect the product from the invasion of microorganism.

The finished product was filled in glass container and sealed. The container was labelled with required details of Sweta parpati and
kept ready for Analytical study.

Dosage: 6-12 ratti

Anupana: Seetala jala (cold water)

Indication: Mutrakruchhra, Mutrarodha, Mutraghata, Mutradaha, Ashmari
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ANALYTICAL STUDY

In this chapter the Physico-chemical characters had been evaluated out in “ALN Rao memorial ayurvedic medical college & PG

Centre, Koppa, Karnataka”.

All the modern parameters were adopted for quality assessment of the trial drug as per the guidelines framed for quality assessment
of Ayurveda and Siddha drugs by CCRAS, Ministry of AYUSH, Govt. India, New Delhi.

EVALUATION
It can be done on following parameters
e  Organoleptic Evaluation
e  Physico-chemical
e  Quantitative Estimation
e Biological

GENERAL /ORGANOLEPTIC EXAMINATION

1. Colour
2. Odour

3. Touch

4. Taste

PHYSICO-CHEMICAL EVALUATION

It includes the following parameters
1. pH Value

Water soluble extractive
Alcohol soluble extractive

2. Loss on drying at 105°C / Moisture content
3. Total Ash

4. Water soluble Ash

5. Acid insoluble Ash

6.

7.

BIOLOGICAL EVALUATION - It includes

1. Microbial limit test

RESULTS
A. Organoleptic Characters
SI. No. Parameters Appearance of Specimen Sample
1. Colour White
2. Odour Characteristic
3. Taste Kashaya (Astringent)
4. Texture Crystalline Amorphous Powder
B. Physico-chemical parameters
Sl No. Test Parameters Results
1. Loss on Drying at 105°C 1.31 %
2. Total ash 96.96%
3. Acid insoluble ash 1.63%
4. Water soluble ash 4.12%
5. Alcohol soluble extractives 12.37%
6. Water soluble extractives 5.97%
7. pH (5% aqueous solution) 4.10+0.10
C. Quantitative Estimation
Sl. No. Test Parameters Results
1. Potassium 38.25%
2. Chloride 3.14%
3. Sulphate 4.08%
4. Sodium 0.21%
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D. Microbial contamination

SI. No. Test Parameters Results
1. Total aerobic count Nil
2. Total fungal count Nil
DISCUSSION

Parpati kalpana is one among the four murcchita parada yogas that are unique and highly evolved pharmaceutical preparations with
a wide range in therapeutics. Parpati is sagandha/ nirgandha, sagni, pota bandha. Agni samskara plays an important role in Parpati
preparation. It helps in altering the physico- chemical properties. Parpati is a popular and successfully used preparation for the
management of Grahani, Mutraghata, Mutrakrichra, Rajayakshma, Gulma, Kusta, etc. diseases.

Preparation of Sweta parpati follows slightly different pattern of making than usual Parpati preparations. It does not contain Parada
and Gandhaka as its ingredient. And in therapeutic use it is mainly used in Mutrkrichra, Mutraghta etc when compared with other
Parpati preparations like Rasa parpati which is used mainly in Grahani. The melting point of the ingredients used in Sweta parpati
is high when compared with other Sagandha-parpatis which has Parada (38.820c) and Gandhaka (115.20c) as main ingredient. There
is no need of smearing ghee in the vessel since Kshareeya ingredients will not stick on the pot or vessel.

In organoleptic examination, it is found the Colour of Sweta Parpati is White, Odour is Characteristic, Taste is Salty & Texture is
Crystalline amorphous Powder.

In Physico-chemical tests, the result of loss on drying at 105 °C is 1.31%, total ash is 96.96%, Acid insoluble ash is 1.63%, Water
soluble ash is 4.12%, Alcohol Soluble extractives is 12.37%, Water soluble extractives is 5.97% & pH value is 4.10 £ 0.10.

In Quantitative Estimation of Sweta parpati, it is found the Quantity of Potassium is 38.25%, Chloride is 3.14%, Sulphate is 4.08%
& Sodium is 0.21%.

In Microbial contamination Test, Result of Total aerobic count is Nil & Total fungal count is Nil.

CONCLUSION

Sweta parpati is one of the unique parpati yoga, which does not contain parada in it. The method of preparation of Sweta parpati
is different than the other parpati kalpanas. Among three references, the method of preparation mentioned in SYS was felt easier.
Usually most of the parapti kalpanas are indicated in grahani and related rogas. But this is specially indicated in mutrakricchra
and mutravarodha. Since suryakshara is atiushna, tikshna, dahaka, shoshaka, vatanashaka, pittakaraka one should not use in
large dose and for long time.
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THE ROLE OF MARMA POINTS IN MUSCULOSKELETAL
HEALTH: AN ANATOMICAL PERSPECTIVE

Dr. Syeda Tanzeel Saher
Assistant Professor, Rachana Shareera Dept. Rajarajeshwari Ayurvedic Medical College, Humnabad, Bidar

ABSTRACT
Marma points are vital energy centers in the body that are important in the musculoskeletal system because they connect muscles, ligaments,
bones, veins, and joints. There are 107 Marma points in the body. They are also associated with different organs and nerves, and are
related to Nadis and Chakras. Marma therapy is a self-care and self-healing practice that involves massaging Marma points to relieve
stiff muscles and boost circulation.

A musculoskeletal disorder is an injury that affects the human body’s movement or musculoskeletal system, including muscles,
tendons, ligaments, nerves etc. Ayurveda understands the ailment in detail like etiological factors, Marma-chikitsa, a traditional therapy
for managing vital points and specific Panchakarma to manage ailments effectively. Marma is a special concept described by Sushruta.
Mamsa Marma’s are 11, they are Talahridaya- 4, Indrabasti- 4, Guda- 1, Stanarohita- 2. Asthi Marma’s- are 8, they are Kateekataruni-
2, Nitamba- 2, Amsaphalaka- 2, Shankha- 2. Snayu is a vital structure that helps maintain joints stability during movement, and all
joints are bind together by snayu. There is 27 Snayu Marma. The musculoskeletal system is a system that provides our body with movement,
stability, shape, and support. Besides its main function to provide the body with stability and mobility, the musculoskeletal system has many
functions; the skeletal part plays an tmportant role in other homeostatic functions such as storage of minerals and hematopotesis, while the
muscular system stores the majority of the body’s carbohydrates in the form of glycogen. Hence playing important perspective in present study
to know detail about the importance of Marma points in musculoskeletal health.

KEY WORDS: Marma, Mamsa Marma, Musculoskeletal system.

INTRODUCTION

As we al know the marma points are the important and vital structures of the body. Classification of marma is done based on its
structure, composition, location, etc. here an attempt is made to see the importance of marma pointsin Musculo-skeletal health.
Marma is explained as the anatomical area were the five- principle anatomical structures Mamsa, Sira, Snayu, Asthi, and Sandhi are
collectively present. It istheintense point of Prana, which givesitsvitality. Itisasite where pulsation isfelt and generates pain when
pressure exists.[4

Marma classification according to their composition:

+ MamsaMarma: These are mainly composed of muscles and related structures like fascia. 11 in number. Talhridya, indrabasti,
guda and stanrohita.

» SiraMarma: These are mainly composed of blood vessels. 41 in number. Nila, manya, matrika and shringataka.

*  Snayu Marma: Snayu marma are composed of ligaments, tendons, and muscle aponeurosis. 27 in number. Ani, vitapa,
kakshadhar, vasti etc.

« Asthi Marma: Asthi marmas are composed of bones and bony structures. 08 in number. Krikatika, nitamba, amsaphalak, and
shankhaka.

*  Sandhi Marma: Sandhi marma are made up of joints. 20 in number. Janu, kurpara, simant, gulpha etc.
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names) and 11 Mamsa Marmas (by number). They are-

Sl. Name Type/Number | Location Anatomical correlation
No.
1 Talahridaya Kaalaantara Located at the In adhah shakhagat- Media plantar artery, Lateral
Praanahara/4 middle of palm, plantar artery, plantar nerve, plantar aponeuross,
Middle of Abductor hallucis muscles.? In Urdhwa Shakhagata-
sole/pam talhridaya marma- Flexor retinaculum, Pamar
aponeurosis, Palmaris brevis muscle, interossel palmar
muscle.®
2. Indravasti Kaalaantara Located at the pronator teres, Flexor carpi radialis, Pamaris longus,
Praanahara/4 middle of forearm | Flexor carpi ulnaris, Flexor digitorum superficialis,
on front side, Radia artery and ulnar artery, Median nerve and ulnar
Middle of legin nerve.
line with medial
3. Gudamarma | Sadhyo Located in the rectum / anus, Bulks of levator ani muscle, Transverse
Praanahara/l region of anus, peronei muscle, the sphincter ani muscle.
attached with
colon
4, Stanarohita Kaalantara Located abovethe | The areolar space is referred for the stanrohit marma,
Praanahara/2 nipples on both pectoralis minor muscle, Intercostal muscle, intercostal
sides of thechest | nerves, Internal thoracic artery.®

SNAYU MARMAS
There are 27 Snayu Marmas covered under 10 names and scattered all over the body. They are -

S. Name Type/Number L ocation® Anatomical correlation
No.

1 Aani Vaikalyakara/4 | Three angula(6cm) | Upper extremitiess The brachial artery, median nerve, radial
above the kurpar nerve, and ulnar nerve. Musculocutaneous nerve, coracobrachialis
(elbow joint) and muscle, biceps brachii and triceps brachii muscles.®
janu (knee) Lower extremities- Fiverelative structures are seen a. mamsa- the

lower end of rectus femoris, vastus intermedius, vastus medialis,
b. sira- femoral vessels, ¢. snayu- tendon of quadriceps femoris,
d. asthi- the lower end of the femur and patella, e. sandhi- thejoint
between patella and femur.[)

2. Vitap Vaikalyakar/2 | Between therushan | Males- Externa oblique aponeurosis, Internal spermatic fasciae,
(testis) and Cremasteric fascia, External spermatic fascia, llio-inguinal nerve,
vankshan Spermatic cord, Inguinal ligaments.[!

(inguinal/groin Fmales- External oblique aponeurosis, Internal oblique muscle of
region). abdomen, ilio-inguinal nerve

3. Kakshadhar | Vaikalyakar /2 | in between the the brachial plexus, lateral Cord, median cord, posterior cord,
vaksha (thorax) axillary artery, axillary vein, and tendon of pectoralis minor.!*
and kaksha (axilla)

4. Kurcha Vaikalyakar/4 | Upper limb- Upper limb- Carpo-metacarpal and intermetacarpal ligaments,
proximal to the Tendons of Extensor pollicis longus, Extensor digitorum,
junction b/w thumb | Extensor indicis, Flexor carpi radialis brevis muscles, Radia
& forefinger. artery and its Dorsal metacarpal branches, Interosseous muscles,
Lower limb- Carpo-metacarpal and inter metacarpal articulations.
proximal to Lower limb- Tarsometatarsal and inter-tarsal ligaments, Extensor
junction b/w big digitorum brevis, Dorsdlis pedis and Dorsa intertarsal arteries,
toe & 1st toe Tendons of Extensor digitorum longus, Extensor hallucis longus,

Peroneus tertius muscles, Branches of deep Peroneal nervel*!!
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5. Kurchashira Rujakar/4 Upper limb —distal | Upperlimb- Ulnar Collateral ligaments, Radial collateral
to the wrist joint. ligaments, Inter-carpa ligaments, Transverse carpa ligaments,
Lower limb- distal | Ulnar artery, Median nerve, Superficial branches of ulnar nerve,
to the ankle joint Inter-carpal articulations.

Lowerlimb- Deltoid ligaments, Talocalcaneal ligaments,
Calcaneofibular ligaments, Annular ligaments, Tendon of Tibialis
anterior muscle

6. Basti Sadya pranhar/1 | Mutrashaya the tissues involved in Basti Marma are the urinary bladder,
(urinary bladder) terminal part of the ureter, prostate & prostatic urethra,

puboprostatic/pubo-vesical ligaments and other ligaments, vesical
branches of theinternal iliac artery, the internal iliac veins and its
tributaries from bladder, sympathetic and parasympathetic nerves
from inferior hypogastric plexus etc.[*3

7. Kshipra Kalantar In hand- in Upper limb- Dorsal metacarpal Artery, Flexor Pollicis Brevis,

pranhar/4 between theindex | Oblique and transverse head of adductor pollics, Branches of the
finger and thumb median nerve, Superficial and deep palmar arch supplying blood
In foot- in between | tothefinger.
big and 2nd toe Lower limb- Dorsal Pedis Artery, Branch of deep peroneal nerve
going to big toe, Adductor halluces Brevis, Lumbricalis muscles,
Plantar arch, Media plantar artery, Posterior tibial nerve, Meta
tarso- phalangeal joint.[*3!

8. Amsa Vaikalyakar/2 | in between the Coraco-clavicular ligaments, Conoid ligaments, Trapezoid
arms, head and ligaments, Acromio-clavicular ligaments, Coraco-clavicular
neck ligaments.[*4

9. Vidhur Vaikayakar /2 | at the back (or - Stylomastoid artery, and the facia nerve is especialy found at
behind) the ear and | the site of Marma passing through the stylomastoid foramen.*3
below it

10. Utkshep Vishalyaghana/ | It islocated at the superficial and deep fascia of the temporal region, i.e. up to the

2 level of the scalp's | meninges, super facial temporal artery, deep temporal artery and
hairline, abovethe | vein zygomatic temporal nerve. The pterion is a small circular
temple area within the temporal fossa which contains the junction of the

frontal, sphenoid, parietal and temporal sutures.[*¢l

ASTHI MARMA:
There are 8 Asthi Marmas covered under 4 names and scattered all over the body. They are -2 in number

Sl. Name Number Location Anatomical Correlation [*7
No.
1. Kateekataruna 2 Low back, one on either side of the | Ilium near sacroiliac joint, common
back bone, on the pelvic bones iliac vessels
2. Nitamba 2 Above the pelvic region covering | Iliac crest, lumbar plexus
the viscera and between the 2
lateral parts
3. Amsaphalaka 2 Upper part of the back, on both | Scapula, supraspinatus,
lateral sides of vertebral column | subscapularis, chords of brachial
and at the place of union of 3 bones | plexus
(scapula, humerus and clavicle)
4, Shankha 4 Between ear and forehead on either | Squamous part of temporal bone,
side, in the temples middle meningea artery
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SANDHI MARMA
There are 20 Sandhi Marmas covered under 09 names and scattered all over the body.*® They are -

3. No. Name Type L ocation Anatomical Correlation [*9
1. Janu 2 At the region where jhanga and knee joint
uru unites
2. Koorpara 2 Region where arm and forearm Elbow joint
joins
3. Seemanta 5 5 sandhi present in shirah Frontal, sagittal, occipital sutures
4, Adhipati 1 Within the cranial cavity, inits confluence of sinuses
upper part
5. Gulpha 2 Region where pada and jhanga anklejoint
unites
6. Manibandha 2 Region where forearm and arm wrist joint
joins
7. Kukundara 2 On either side of vertebral Sacro-iliac joint, sciatic nerve
column in the jaghana
bahirbhaga
8. Aavarta 2 Depressed area above bhru Orbicularis oculi muscle,levator
palpebrae superioris.
9. Krukaatika 2 Joint between shiraand greeva Atlanto-occipital joint

MUSCULOSKELETAL SYSTEM
The musculoskeletal system / locomotor system is ahuman body system that provides our body with movement, stability, shape, and
support. It is subdivided into two broad systems:
1. Muscular system, which includesall types of musclesin the body. Skeletal muscles, in particular, are the onesthat act on the body
joints to produce movements. Besides muscles, the muscular system contains the tendons which attach the muscles to the bones.
2. Skeletal system, whose main component is the bone. Bones articulate with each other and form the joints, providing our bodies
with a hard-core, yet mobile, skeleton. The integrity and function of the bones and jointsis supported by the accessory structures
of the keletal system i.e., articular cartilage, ligaments, and bursae.
Besides its main function to provide the body with stability and mobility, the musculoskeletal system has many other functions; the
skeletal part plays an important role in other homeostatic functions such as storage of minerals (e.g., calcium) and hematopoiesis, while the
muscular system stores the majority of the body’s carbohydrates in the form of glycogen.

Parts of the Musculoskeletal System

Skeleton — thisisthe framework of the body. The adult human skeleton is made up of 206 bones.
Joints — an area where 2 bones work together.
Cartilage — is a cushioning that covers the ends of 2 bones.
Ligaments — tough bands of tissue that join bones to other bones to strengthen joints.
Muscles — there are more than 600 skeletal muscles in the human body. They help the body move.
e Tendons— these are made of strong fibrous connective tissue and they attach muscles to bones.
Muscular system - The muscular system is an organ system composed of specialized contractile tissue called the muscle tissue. There
are three types of muscle tissue, based on which all the muscles are classified into three groups:
e  Cardiac muscle- which formsthe muscular layer of the heart (myocardium)
e Smooth muscle- which comprises the walls of blood vessels and hollow organs
e Skeletal muscle- which attaches to the bones and provides voluntary movement.
Based on their histological appearance, these types are classified into striated and non-striated muscles; with the skeletal and cardiac
muscles being grouped as striated, while the smooth muscle is hon-striated. The skeletal muscles are the only ones that we can control
by the power of our will, as they are innervated by the somatic part of the nervous system. Skeletal muscles- The skeletal muscles are
the main functional units of the muscular system. There are more than 600 muscles in the human body. They vary greatly in shape in
size, with the smallest one being the stapedius muscle in the inner ear, and the largest one being the quadriceps femoris muscle in the
thigh.
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Anatomical Structure

Structurally, the skeletal muscles are composed of the skeletal muscle cells which are called the myocytes (muscle fibres, or myofibrils).
Muscle fibers are specialized cells whose main feature is the ability to contract. They are elongated, cylindrical, multinucleated cells
bounded by a cell membrane called sarcolemma. The cytoplasm of skeletal muscle fibers, contains contractile proteins called actin and
myosin. These proteins are arranged into patterns, forming the units of contractile micro-apparatus called sarcomeres.

Each muscle fiber is enclosed with aloose connective tissue sheath called endomysium. Multiple muscle fibers are grouped into muscle
fascicles or muscle bundles, which are encompassed by their own connective tissue sheath called the perimysium. Ultimately, a group of
muscle fascicles comprises a whole muscle belly which is externally enclosed by another connective tissue layer called the epimysium.
Thislayer iscontinuouswith yet another layer of connective tissue called the deep fascia of skeletal muscle, that separates the musclesfrom
other tissues and organs.

This structure gives the skeletal muscle tissue four main physiologica properties.

Excitability - the ability to detect the neural stimuli.

Contractibility - the ability to contract in response to aneurd stimulus.

Extensibility - the ability of amuscle to be stretched without tearing.

Elagticity - the ability to return to its normal shape after being extended.

Tendons- A tendon isatough, flexible band of dense connective tissue that servesto attach skeletal musclesto bones. Tendons are found
a the distal and proxima ends of muscles, binding them to the periosteum of bones at their proximal (origin) and distal attachment
(insertion) on the bone. As muscles contract, the tendons transmit the mechanical force to the bones, pulling them and causing movement.

Being made of dense regular connective tissue, the tendons have an abundance of parallel collagen fibers, which provide them with high
tensile strength (resistance to longitudinal force). The collagen fibers within a tendon are organized into fascicles, and individua fascicles
are ensheathed by athin layer of dense connective tissue called endotenon. In turn, groups of fascicles are ensheathed by alayer of dense
irregular connective tissue called epitenon. Findly, the epitenon is encircled with a synovial sheath and attached to it by a delicate
connective tissue band called mesotenon.

Functions of the muscular system - The main function of the muscular system is to produce movement of the body. Depending on the
axis and plane, there are severa different types of movements that can be performed by the musculoskeletal system. Some of the most
important ones include- Flexion and extension, Adduction and abduction, Rotation, Supination and pronation .

Both during movement and stationary positions, muscles contribute to the overall support and stability of joints. Many muscles
and their tendons pass over joints and thereby stabilize the articulating bones and hold them in position. In addition, the muscles also play
an important role in maintaining posture. While the movements occur mainly due to muscles intermittently contracting and relaxing, the
posture is maintained by a sustained tonic contraction of postural muscles. These muscles act against gravity and stabilize the body during
standing or walking. The postural muscles include the muscles of the back and abdominal muscles. Another important function of muscles
is heat production. Muscle tissue is one of the most metabolically active tissuesin the body, in which approximately 85 percent of the heat
produced in the body isthe result of muscle contraction. This makes the muscles essentia for maintaining normal body temperature.

2. Skeletal system
The adult human skeleton is composed of 206 bones and their associated cartilages. The bones are supported by ligaments, tendons, bursae,
and muscles. The bones of the body are grouped within the two distinct divisions:
» Axia skeleton, that includesthe bonesalong thelong axis of the body. Theaxial skeleton consists of the vertebral column, bones
of the head and bones of the thoracic cage.
«  Appendicular skeleton, that involves the bones of the shoulder and pelvic girdle, aswell as  the bones of the upper and lower
extremities.
Bones- Bones arerigid structures made of calcified dense connective tissue. Bonetissue is composed of amineralized bone matrix that
consists of type 1 collagen fibers dispersed throughout the ground substance. The cellular component of the bones is represented by
three types of specialized bone cells called osteocytes, osteoblasts and osteocl asts.[)
Types of bones- Long bones, Short bones, Flat bones, Sesamoid bones, Irregular bones.

Cartilage - Cartilage is a flexible connective tissue found in multiple organ systems of the body. Cartilage is composed of specialized
cells called chondrocytes, collagen fibers and abundant ground substance rich in proteoglycan and elastin fibers.
Cartilage is classified into the following types based on its composition:

‘=1 2024 EPRAIJRD | Journal DOI: https://doi.org/10.36713/epra2016 | https:/eprajournals.com/ | 101 |


https://www.kenhub.com/en/library/anatomy/myofibrils
https://www.kenhub.com/en/library/anatomy/actin
https://www.kenhub.com/en/library/anatomy/sarcomere
https://www.kenhub.com/en/library/anatomy/loose-connective-tissue
https://www.kenhub.com/en/library/anatomy/muscle-fascicle
https://www.kenhub.com/en/library/anatomy/muscle-fascicle
https://www.kenhub.com/en/library/anatomy/perimysium
https://www.kenhub.com/en/library/anatomy/epimysium
https://www.kenhub.com/en/library/anatomy/dense-connective-tissue
https://www.kenhub.com/en/library/anatomy/periosteum
https://www.kenhub.com/en/library/anatomy/dense-irregular-connective-tissue
https://www.kenhub.com/en/library/anatomy/dense-irregular-connective-tissue
https://www.kenhub.com/en/library/anatomy/the-vertebral-column-spine
https://www.kenhub.com/en/library/anatomy/the-skull
https://www.kenhub.com/en/library/anatomy/the-skull
https://www.kenhub.com/en/library/anatomy/thoracic-cage
https://www.kenhub.com/en/library/anatomy/pelvic-girdle-and-floor
https://www.kenhub.com/en/library/anatomy/upper-extremity-anatomy
https://www.kenhub.com/en/library/anatomy/lower-extremity-anatomy
https://www.kenhub.com/en/library/anatomy/lower-extremity-anatomy
https://www.kenhub.com/en/library/anatomy/histology-of-bone
https://www.kenhub.com/en/library/anatomy/bone-matrix
https://www.kenhub.com/en/library/anatomy/ground-substance
https://www.kenhub.com/en/library/anatomy/osteoblast
https://www.kenhub.com/en/library/anatomy/osteoclast
https://www.kenhub.com/en/library/anatomy/overview-and-types-of-connective-tissue
https://www.kenhub.com/en/library/anatomy/chondrocyte

()

SJIF Impact Factor (2024): 8.675| ISI LF. Value: 1.241| Journal DOI: 10.36713 /epra2016 ISSN: 2455-7838(0Online)
EPRA International Journal of Research and Development (IJRD)

Volume: 9 | Issue: 10 | October 2024 - Peer Reviewed Journal

e Hyaline cartilage is composed of type Il collagen and an abundance of ground substance, which givesit a glossy appearance.
It is the most abundant type of cartilage found in joints (articular cartilage), as well asthe nose, larynx, trachea and ribs.

e Elastic cartilageis similar to hyaline cartilage but contains more elastic fibers. It is found in structures such as the pinna of
the ear, auditory tube and epiglottis.

e Fibrocartilageis composed of plenty of collagen fibers type | and a smaller amount of ground substance. Examples of
fibrocartilage include intervertebral discs, pubic and other symphyses.

The musculoskeletal system specifically contains articular cartilage, a type of cartilage that lines the articulating surfaces of bones.
The articular cartilage provides congruence to the articulating bones and allows them to bear weight and glide over each other with very
little friction.

Joints - Each bone of the musculoskeletal system is connected to one or more bones via a joint. Joints provide a fulcrum to the bones,
on which they pivot and thereby allow movements of body parts. However, movement is not a necessary attribute of ajoint as some
joints do not move, such as joints between the bones of the skull. The integrity or stability of ajoint is provided by several factors
including the bony congruence and structures that cross the joint, such as tendons and ligaments. According to the movements they
allow and/or the shape of their articulating surface, the synovial joints can be further subdivided into 6 major types- Ball and socket
joints, Condyloid joints, Hinge joints, Pivot joints, Saddle joints, Plane joints

Ligaments -Ligaments are fibrous bands made of dense regular connective tissue which are similar in structure to tendons. Unlike the
tendons that connect muscles to bone, the ligaments connect bone to bone. Besides the muscul oskeletal system, the ligaments are also
found in many other parts of the body, where they usualy stabilize and hold internal organs in place and transmit neurovascular
structures. In the muscul oskeletal system, ligaments stabilize the articulating bones and reinforce the joints. Depending on their anatomic
position relative to the joint capsule, ligaments are classified into:
e Capsular ligaments are essentially thickenings of the joint capsule that form either elongated bands or triangular structures.
These ligaments serve to reinforce the integrity of the joint capsule.
e Intracapsular ligaments are the ligaments that lie internal to the joint capsule. These ligaments reinforce the connection of the
articulating surfaces of the joint, but allow afar wider range of motion than other ligaments.
o Extracapsular ligaments are ligaments that lie outside the joint capsule. These ligaments provide the most stability to the
articulating bones, and are important for preventing dislocations. 24

DISSCUSSION

Marma therapy works by restoring balance in prana and doshas. By stimulating specific marma points, practitioners aim to- Rebalance
prana flow throughout the body, promoting optimal function and healing, reduce inflammation and promote tissue repair, easing pain
and discomfort, improve circulation by stimulating blood flow to affected areas, aiding in healing and reducing pain.

Acharya Susruta has defined Marma as the anatomical site where Mamsa, Sira, Snayu, Asthi and Sandhi meet together. Prana dwells
at these sites and so they are important.

Marmais not only anatomical structure but also apart of applied anatomy, it is physio-

anatomical concept described in ayurveda. Marma is the part of surface anatomy where we get knowledge of interna structures and
pathological conditions due to trauma. With the help of skin surface of particular marma and region of the marma we understand the
area, internal structure and severity of the trauma.

So the detail of marma and importance of mamsa, asthi, sandhi, snayu marma with its anatomical importance is explained which help
in forming Muscul o-skeletal system. By having the knowledge all the above structures one can maintain the normalcy of functioning of
all the systems of our body.

CONCLUSION

All the above descriptions show the importance and vitality of the marma point. Marma s the confluence of muscles, veins, li gaments,
bones, and joints. Inthese places, prana (life) resides specifically by nature; hence when fatal spotsareinjured, producing their respective
effects. Mamsa, Snayu, Asthi, Sandhi plays an important role in the posture of the human body. Snayu marma, better known asthe vital
point in ayurvedic anatomy, is a specific location in the human body characterized by the predominance of the ligament. The injury to
the nerve, muscles or ligaments may lead to a decrease in length, strength movement and emaciation of limb. Therefore, knowledge of
marma, especially, mamsa, asthi marma, is essential for physicians and surgeonsfor preventive and curative aspects. Therefore, we need
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to protect these by knowing its structure. Asthey play important role in forming muscular and skeletal system. Hence an attempt is made
to see the importance of marmain maintaining the Musculo-skeletal health.
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LEGISLATIVE FRAMEWORK FOR WOMEN EMPOWERMENT
IN INDIA
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“We don’t Women Empower ment doesn 't mean that a woman becomes more and more like a man, Women
Empower ment means that you become more and more of the women.” — Rajneesh Osho

ABSTRACT

Women's empowerment is a global issue that has received attention in recent decades, since women's social and economic well-
being is vital to the success of any community or nation. Women's empowerment is about establishing an environment in which
women have the authority to make their own decisions. Women's Empowerment ensures that women have equal rights and gives
them the courage to assert them. It also ensures that women may live their lives freely, with dignity and respect. Women's
empowerment guarantees women equal access to education and employment possibilities, free of gender bias. It also entails providing
a safe and comfortable workplace for women. The first step towards women's empowerment is to educate them. Education will
increase women's self-confidence and help them find jobs. Education, in particular, empowers women to make health-promoting
choices for themselves and their children. Education will also increase women's awareness of their human rights, as well as their
confidence and ability to exercise them. Despite significant progress in recent years, literacy is not universally accessible, and gender
inequities remain. Women account for half of the Indian population. In modern India, in addition to the correction of international
treaties, provisions in the Constitution and various legislative Acts have been developed to ensure women's empowerment. Women's
responsibilities have altered in various ways, such as engagement in the development process and the emergence of self-help groups,
which is vital for sustainable growth in which women play a direct and distinctive role.

KEY WORDS; Women, Women Empowerment, Inequality, Justice, Legislations, Feminism

INTRODUCTIONS

Women's empowerment in India is the most powerful instrument for growth, as women across the country are now effectively
leading by example and outperforming men in al aspects of life. While the entire world holds its breath and begs for an incredible
respite via the corona virus pandemic every day, it is the women who are leading representatives, and the nations led by these
incredible individuals, who are taking charge and |eading the way in the fight wherever it is needed.

Women's empowerment in Indiais largely determined by several factors, including the country's geography (metropolitan or rural),
social position (class and rank), educational achievement, and age. There are programs to empower women at the state, local
(Panchayat), and municipal levels. However, women confront exclusion in avariety of categories, including education, economic
possihilities, health and medical support, and political partnership, revealing that there are significant gaps between policy advances
and real localized action.

The rapid development in the legal world over the last few yearsis neither an accident or an anomaly. According to all accounts, it
is the outcome of certain, discernible patterns. In any case, more people are aware of the humiliation that women have faced in the
past. Third, the legal attitude to women's concerns has often been moderate and liberal. Furthermore, the Law Commission of India,
whose commitments on the subject are exceedingly long-lasting, has made a considerable contribution to women's freedoms and
positionsin certain of their aspects. Indiahas not achieved perfect progressin terms of women's opportunities, even if the framework
that the country has accepted for growth may not be entirely different from the framework that it has been expecting elsewhere.
Indeed, societal shifts have occurred here as well, requiring alterations to our beliefs and customs.

The Indian Congtitution affirms women's right to equality and empowers the state to implement policies that support the
establishment of a foundation of equality for women and children. Following the adoption of the Constitution, various laws were
enacted to outlaw gender discrimination both at home and in public. True empowerment for women will not occur until sex-based
discrimination is eliminated and they are given the same opportunities and rights as men.

LEGISLATIVE EFFORTSFOR WOMEN EMPOWEMENT
It can be divided into two spheresi.e. prior to independence and after independence.
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The exceptionally earliest instances of guidelinesfor ladieswere Guideline No. I11 of 1804 and Suggestion No. XXI of 1795, which
pronounced baby murder to be unlawful.

In this way, the "Bengal Sati Guideline XVII of 1829" pronounced that widows demonstrations of sati, or self-immolation, were
unlawful and ought to be arraigned in culprit courts as chargeable manslaughter.

Sati, the demonstration of awomen self-immolating or showing good cause by setting her soul mate's carcass ablaze, wasthe clearest
unfair custom predominant in India during the English rule. To try not to irritate Hindu subjects, the English East India Association
allowed sati despite the fact that they believed it to be adisrupting and thorough discipline. The discussion over sati started in 1813
when the East English India structure, after strain from intense gatheringsin Britain, authorized the training in light of the fact that
the widow had acted unshakably. This regulation ignited serious discussion on the two sides of sati in the two India and Britain.
English evangelists, alongside sati's Indian partners and rivals, scanned Hindu standard sections for help for their contradicting
perspectives. Impacted by the utilitarian way of thinking, which tried to expand benefits for the best number of individuals through
guideline, and energized by help from Indians like Crush Mohan Roy, in 1829, Expert William Bentinck, who filled in as the
Association's main delegate general in Indiafrom 1828 until 1835, gave adeclaration reviling sati. The 1830s saw aton of discussion
due to the sati occasions that proceeded. It was hard to uphold the boycott in a setting where most of passings were brought about
by consuming inside the primary hour of their demises and English specialists were scattered far.

PRE INDEPENDENCE-EFFORTS FOR WOMEN EMPOWERMENT
1. WIDOW REMARRIAGE ACT, 1856

The English system witnessed the enactment of the Widowed Remarriage Act of 1856, ameasure pushed by women. Ishwar Chandra
Vidyasagar dedicated his life to alleviating the lives of Hindu widows and encouraging remarriage. In contemporary India,
progressives and activists staged large-scale rallies against widows' harsh living circumstances and the legalization of remarriage
for widows. In modern India, there is arising awareness of widows' suffering and the deplorable conditions under which they live.
A lot of stern and socia reformers urged for widow remarriage to be permitted and cried out that their circumstances will improve.
They then proceeded to request that regulations be passed by the English enabling Hindu widows to get married again. Ishwar
Chandra obtained dlightly over 1,000 points to support this interest and submitted this petition to the Indian Administration
Committee. The Gathering received alot of feedback both in favor of and against this move, but in the end, the participants decided
to support the "illuminated minority". In 1856, the Hindu Widow Remarriage Act was enacted.

Laxmi Devi conducted a sample assessment of 805 Hindu women between 1945 and 1947. 111 of these were widows, and their
average age was 22. Only two had moved on. Again, 51 widowed with a mean age of 26 years were included in the most recent
case study of middle-class women conducted in 1965-1966. One got married again®.

Thus, British liberal socio-religious reform was postponed for more than three decades. During thistime, the East India Company's
Hindu Widow's Remarrying Act of 1856 and the crown's modest Age of Permission Act of 1891 were both in force. The Act merely
increased the age at which "agreeing" Indian brides might be raped from 10 to 12 years old.

2. THE AGE OF CONSENT ACT, 1891
The Age of Consent Act of 1891 extended the ten-year assent term for culmination to twelve years in English India. Although the
issue of such alegidation was resurrected in 1880 by the young lady of the time, Rukhmabai, in a Bombay high court, the death of
eleven-year-old Phulomnee in 1889 as a result of sexual assault by her child spouse prompted British involvement. The Act passed
in 1891. Hindu nationalists like as Bal Gangadhar Tilak opposed it, whilst progressives such as Behramji Malabari and women's
social clubs backed it. It is argued that the actual impact of the legislation was the reassertion of Hindu man-centered authority over
family matters for nationalistic reasons, even if it wasrarely truly implemented.

Remarrying a Hindu widow was often forbidden in earlier Indian society. Hindu widows' remarriage and legacy became lawful with
the passage of the Hindu Widow Remarriage Act in 1856.

3. MARRIED WOMEN’S PROPERTY ACT 1874
The Married Women's Property Act was enacted in 1874, in part to protect economic independence. It said that a married woman's
salaries and earnings, aswell as any property she may have acquired independently through the use of her abilities or talents, savings,
and investments, were all considered her independent property. The Act also permits a married woman to sue for her own property

1 Laxmi Devi, Crime Atrocities and Violence against women and related laws and justice 45 (Anmol Publications Pvt. Ltd.,New
Delhi,1st edn., 1998).
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in her own name. When we consider how common it was for families to own joint property back then, we can fully understand the
significance of this Act. If the husband was insured, it created a natural trust for the assureds wife and children.

4. THE CHILD MARRIAGE RESTRAINT ACT, 1929
Socid reformers and women dike showed strong resistance to underage marriage. The Child Marriage Restriction Act was passed in 1929 and
amended in 1938 in response to public demand. It was known as the Sarda Act to some. Thefirg falacy about this Act circulated was that it
exclusvey pertained to Hindus. However, it holdstruefor al communities. Thisminor deed comesat acog, yet the marriage suffers permanent
damage. Child marriage haslong been a prevaent occurrence. However, the Act was never put into action in India during the British colonid
period.?

POST INDEPENENCE EFFORTSFOR WOMEN EMPOWERMENT
Proposals for laws intended at enabling women to resist crimes and gender-based massacres after independence:
The term "crime against women" refers to crimes that especialy target women, even if any act, such as "murder," "robbery,"
"cheating," and so on, can happen to them. Numerous laws protect women. While various laws exist to protect women from different
sorts of speciaized offenses, the Bharatiya Nyaya Sanhita, 2023 offers the maximum protection against crimes against women.
BNS outlines a variety of offenses against women, as well as the consequences for each. Some notable laws that effect women
include the Immoral Traffic (Prevention) Act, BNSS, and the Juvenile Act.

1. Bharatiya Nyaya Sanhita, 2023
The Indian Criminal Code is a reformatory statute that includes numerous notabl e clauses addressing offenses against women and their
right to privacy. These arrangements are governed by Sections 296 (obscene acts and songs), 80 (dowry death), 88-94 (induction of
unsuccessful labors, injuriesto unborn children, and the disclosure of newborn children during birth concealment), and 127 (2) (illegitimate
confinement). such as stealing from legitimate guardianship, getting a juvenile female, transporting a young woman into another nation,
sdlling a child with the goal of converting them into a prostitute, and buying aminor with the intention of turning them into a progtitute.
Offensesinclude living together after aman deceitfully induces a conviction of alawful marriage, remarrying while the spouse or wifeis
gill aive, deceitfully performing awedding ceremony without alawful marriage, adultery, and luring or removing amarried woman with
unlawful intent. Finally, and maybe most crucialy, section 85 discusses the husband's family members or spouse'slack of regret. We are
pleased with human development and our legacy. However, the sheer volume of examples leads us to recognize that we are a country of
brutes.

Section 354 of ancient legidation specifies how to assault or use criminal authority on alady in order to scare her into being less obtrusive.
The individual who does so with the goal of stunning the woman, knowing full well that he would most likely shock her humility as a
consequence, may face penalty that could include up to two yearsinjail, afine, or both, according to Roopan. Bgjgj Deol Vs, KPS GillS.
Rape (Segment 63), with alife penalty, is the most heinous violation against women specified in the Sanhita. There are five ways
in which a sexual encounter might turn violent. Initially, we assumed that the woman had not agreed to the sexual activity. Second,
in if it was done without her permission. Third, in the uncommon situation that the woman's permission was secured by instilling
fear that she would die or be harmed. Fourth, even though she admits he isn't her genuine love, she till accepts him since she sees
him as her more loving half. Fifth, whether or not the girl grants consent, when she is under sixteen.

On the other hand, with the 1986 change to the Settlement Act, another arrangement, such as share passing, was added to the |PC
as Area 304B. According to Kaliya Perumal v. Province of Tamilnadu, Part 304 B states that: If awoman dies from amajor illness
or injury, or if, under normal circumstances, within roughly seven years of her marriage, and it can be demonstrated that, just prior
to her death, she was subjected to remorse or provocation by her spouse or any relative of her spouse for, or about, any interest for
settlement, such a death will be classified as a"share demise" and such a spouse or relative.*

Furthermore, dowry death convictions can result in a maximum sentence of seven yearsinjail or lifein prison.

Abduction, davery, and abduction are some of the activitiesthat target women. According to the BNS, aperson isjudged to have abducted
aminor (aperson lessthan sixteen or agirl under 18) or amentally unstable from their lawful guardian if they do so without the guardian's
agreement.®

2 Forbes, H Geraldin., Women in Modern India (Cambridge University Press, Cambridge, 1 Edn.,1998).

31995 (6) SCC 194.
4 AIR 2003 SC 3828.
5 Bharatiya Nyaya Sanhita, s. 137(1)(b).
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2. Bharatiya Nagarik Suraksha Sanhita 2023
The Bharatiya Nagarik Suraksha Sanhita also makes various safeguards for women's protection. Section 180 protects women from
unnecessary police harassment. A police officer may summon a guy to the station to interrogate him or acquire information while
conducting an investigation. A woman or man under the age of fifteen is not necessary to visit the police station. The police officer
must go to the girl's or boy's residence. Another female without much regard when picking decency shall execute the search” when
alady passes through by a police officer.”®

A court chaired by a woman will examine any case pertaining to any of the following sections of the BNS 2023: 64, 65(1), 65(2),
66, 67, 68, 69, 70, 70(1), 70(2).”

Police must obtain the magistrate's prior consent before executing an arrest of a woman after dusk and before dawn, and a female
police officer should be notified.?

3. Bharatiya Sakshya Adhiniyam, 2023
According to Section 120 of the BSA 2023, in circumstances of institutional rape, rape by a group, and rape of a pregnant woman,
the burden of proof shiftsto the accused if the victim arguesin court that she did not agree. Thiswas a big change in the law.

Furthermore, in 1986, the Dowry Act was incorporated into the amendment of Sections 113A and 113B of the Indian Evidence Act,
which address dowry death.

SUGESSTIONS FOR EMPOWERIING WOMEN

Government takes alot of efforts for empowering women at all sphere of life, but at the ground level we should Suo moto take more
efforts. If we do not take the effort to empower women in our own families, how can we empower women at the nationa level?
we discuss here some points for empowering women;

First and first, in order to empower women, we must give them with basic knowledge so that they are aware of their rights. Because
education is the only weapon, we can use to make her aware of her fundamental rights. Dr Bhim Rao Ambedkar once said, " Shiksha
hi Adhikaro ki Jananni hai," and our Indian constitution, under Article 21A, mentions the right to education. Every human being
has the right to receive a basic education and stand on their own feet in order to strengthen themselves. So, provide them basic
education first and then they will shine like a star in open sky.

Second, in order to empower women, they must be aware of any laws that may protect them against harsh actions or experiencesin
society. If they feel protected from this side, they will develop like a bamboo tree and reach her objective or ambition in life.
Everyone wants to feel protected, so that they freely strive for their own growth.

Thirdly, Most Indian households are medium or lower class. If women are given authority, they are more likely to assist their
familiesimprovetheir level of living. Educated women can earn greater earnings, and fiscally empowered women can better educate
their children, ending the poverty cycle. Indiais becoming the world's fastest expanding economy. However, it still has along way
to go. Women's empowerment has the potential to significantly enhance the national economy. According to study, boosting the
proportion of women finishing secondary education by only 1 percent may boost a country's economic development by 0.3 percent.

CONCLUSION

Women's empowerment is more than simply a notion or a national goal; it is essential to the nation, just as humans require air to
exist. My goal in writing this paper isto show that while women's positions in society were not favourable at the time, people today
consider their daughters future. So, we should constantly respect our mother, sister, and daughter for their presencein our lives, as
well as the job they perform for us. Women's empowerment not only benefits nations, but also improves our family situations.
This document seeks the attention of the government to implement more policies for women's empowerment, to boost national
pride, and to provide more opportunities for women to live the way they wish to live.

“A woman is like a tea bag — you can’t tell how strong she is until you put her in hot water.” — Eleanor Roosevelt

8 Bharatiya Nagarik Suraksha Sanhita 2023. s. 53

7 Bharatiya Nagarik Suraksha Sanhita 2023. s. 32
8 Bharatiya Nagarik Suraksha Sanhita 2023. s. 49
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PROJECT WRITE ON: A REMEDIAL INSTRUCTION TO
ADDRESS WRITING SKILL DIFFICULTIES ON ENGLISH
LANGUAGE COMPOSITION

Rodriguez, Herma H., Tumanday, LianalL.
Zamboanga del Sur National High School — Senior High School, Department of Education, Division of Pagadian City

ABSTRACT

This action research sought to determine the students’ writing skills before and after using the Project Write On. This exploration also
measured the effect of PWO on students’ knowledge in writing. Additionally, the study investigated the challenges encountered by the
research participants and their coping mechanisms in addressing the problems they expertenced. The study used sequential explanatory
research. The research participants consisted of thirty (30) students from the Humanities and Social Sciences (HUMSS) strand of
Zamboanga del Sur National High School — Senior High during the school year 2023-2024. The students obtained below-normal scores
before the utilization of PWO, but the performance of the students in writing tests significantly improved after the intervention. The drastic
shift in students’ writing skills proved the effectiveness of the Project Write On to the students. The participants experienced four (4) major
problems or challenges: (1) Insufficient Knowledge on English Grammar (2) Lack of English Vocabulary, (3) Difficulty on Sentence
Structure, and (4) Struggle with Spelling. Furthermore, the research participants articulated their four (4) coping mechanisms in
handling the challenges encountered in the implementation of Project Write On: (1) Critical Thinking on Grammar Usage (2) Practicing
the Language (3) Following the Basic Structure in Writing, and (4) Seeking Assistance from Classmates & Teachers. The findings of
this research support the conduct of a learning program to capacitate the students in their writing skills and enhance the pedagogical skills
of the Peer Tutors of the school.

KEYWORDS: Project Write On, self-made learning activities and worksheets

CONTEXT AND RATIONALE

Ensuring compliance with the standards and requirements set by the Department of Education (DepEd) for K—12 graduates require a
thorough examination of K-12 pupils. The Early Language, Literacy, and Numeracy Program should be implemented to help every
child develop writing abilities. This was stressed by Education Secretary Leonor Briones and DepEd Order No. 18 series 2017
(Department of Education 2017, 1). While a large body of research has been done on literacy programs, relatively little of it has
concentrated on literacy-writing. Writing is seen as a necessary ability for effective language development. Unlike when we speak,
writing is an activity that is typically done in both a private and public capacity. It is public because most writing is meant for an
audience—often one that is very hard to define—but it is private since composing is by its very nature a solitary process. Writing is an
act distinct from speaking. It is less spontaneous and more permanent, and the resources which are available for communication are
fewer because we cannot - as we do in conversation - interact with the listeners and adapt as we go along (Ahn, 2012). Hence, English
writing has a great impact on the entire system of education, because it is the primary source of world knowledge. According to Deane
(2018), writing is the most significant development in human history. It is a way of exchanging knowledge, information, thoughts and
opinions with other countries of the world from one generation to another.

The Department of Education is aware that remedial courses are aready being used by many schools to correct any learning gapsin
their student body. Schools are advised to frame programs and interventions with the constraints provided in the guiding principles for
resolving learning gaps in order to expedite the process and guarantee a more scientific approach to closing learning gaps. Fast
interventions for correcting gaps must be implemented, according to DepEd Order No. 39 series 2012, since studentswill find it difficult
to catch up if their comprehension gaps are allowed to grow (Department of Education, 2012).

One of the biggest issues affecting hundreds of students learning English as a second or foreign language is writing difficul ties. Owing
to the pressures placed on students by academic writing, such as English composition in senior high school, ZSNHS-SHS pupils only
received a43% in the Reading and Writing course, according to MPS data collected during the 2022—2023 academic year. Magsambol
(2020), who said that senior high school pupils find it difficult to write in English, concurs with this. Conducting a study is crucia to
determine whether students experienced significant challenges while writing reports, essays, and summaries, as well as what abilities
they are able to employ when requested to compose in English.
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For the practicing user, writing is usualy a relatively easy and fluent task, but for foreign learners, fluency frequently comes at the
sacrifice of accuracy. However, because writing rules are more stringent than speech conventions and we are less tolerant of deviation,
it isimperative that writers maintain accuracy (Y unuset a., 2013). Thus, in order for studentsto create better compositions, they should
have access to sufficient language resources; neverthel ess, some studentsin today's classrooms are not as proficient in thisarea. Writing
is more than merely scribbling words down on a paper or computer screen. It also involves composition, or the creation of texts that
have the ability to speak even when the creator is not there. It is therefore more difficult to learn because it is a more intricate and
demanding process than reading. Teachers have a crucial responsibility to help pupils develop their writing skills, which calls for
extensive planning.

The researchers submissions of English-language works demonstrate that, as English teachers of grade XI, they truly have a problem
with writing skill problems in the language. It is concerning to learn that even though they are in their senior year of high school, they
are still unable to compose well.

In keeping with the aforementioned realities, solving the issue will need action. In order to create an intervention program based on the
identified needs, this study aims to ascertain how the Project Write On program has affected students writing challenges in English
language composition in Humanities and Socia Sciences X1 of Zamboangadel Sur National High School—Senior High School—during
the school year 2023-2024.

Innovation, Intervention, and Strategy

Project Write on is a remedial instruction that aims to help improve students’ writing skill specifically those who are struggling writers.
It is designed with 5 phases which are arranged logically from the basic to the complex one. Thisinitiative has been realized dueto the
low MPS Results of the students in Reading & Writing subject last school year.

In the realm of education, the acquisition of proficient writing skillsin the English language stands as a cornerstone for academic success
and effective communication. However, a growing concern permeates classrooms as educators grapple with the challenges presented
by students experiencing difficultiesin mastering the art of composition. Recognizing the pivotal rolethat writing playsin both scholastic
and real-world contexts, this research embarks on ajourney to initiate remedial instruction tailored to address the nuanced complexities
of English language composition.

The initiation of remedia instruction represents a proactive response to the pressing need to bridge the gap of students grappling with
writing skill difficulties. By delving into the intricacies of these challenges, we seek to unravel the root causes, identify effective
intervention strategies, and lay the groundwork for a comprehensive remedial program. This research aspires to contribute not only to
the academic understanding of writing difficulties but also to the practical implementation of targeted instructional methodologies that
empower students to navigate and excel in the realm of written expression.

This study proposed a self-made learning activities and worksheets to address the writing skill difficulties of students on English
Language Composition. The intervention program has five parts which are stated below:

ThePart 1isWriting a Short Composition About Oneself where students will haveto fill out words or phrases on the blank portions
of the given composition. This activity will help the learners understand how to connect ideas in compositions and develop their
vocabulary and word choice. According to Vygotsky's ZPD(1978), effective |earning occurs when students engage in tasks that are just
beyond their current level of competence but achievable with support. Writing about oneself allows studentsto draw upon their personal
experiences, making the task more accessible and providing a supportive foundation for further writing devel opment.

The Part 2 is Composition Writing Based on Given Pictures wherein the students will say something about the given pictures by
writing it on the space provided for them. According to Lynell Burmark (2002) of Visual Literacy: Learn to See, Seeto Learn, and Neil
Cohn (2014) Visual Language: Perspectives for Both Makers and Users that Visual literacy is the ability to interpret and create visual
messages. Writing compositions based on given pictures integrates visual el ementsinto the writing process. The theory emphasizes the
importance of understanding and effectively communicating through visual forms.This theory collectively contribute to the
understanding of how incorporating visual elements, such as pictures, into writing activities can enhance learning and cognitive
processes.

The Part 3is Fragmentsand Run — on Sentences I dentification where students will find out whether the given phrase is a fragment
or arun-on sentence. They will then correct the fragments and run-on sentences. Theidentification and correction of fragments and run-
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on sentences align with principles from various linguistic and writing theories. According to the books of Teach Writing as a Process,
Not a Product by Donald M. Murray (1972), and The Composing Processes of Twelfth Graders by Janet Emig (1971) that writing
process model emphasizes theimportance of revision and editing. Identifying and correcting sentence errors, such as fragments and run-
ons, are integral steps in the writing process. This linguistic and writing theory collectively contributes to the understanding of why
identifying and correcting fragments and run-on sentencesis crucial for effective communication and writing proficiency. They provide
afoundation for teaching and practicing grammatical conventions within the broader context of language and writing theories.

The Part 4 is Guided Story Writing wherein the teacher will state a short introduction and then the students will continue the story.
Here they could broaden their thinking and imagination while completing the story. The practice of guided story writing aligns with
principles from various educational theories and instructional approaches that emphasize creativity, narrative development, and
collaborative learning. One of these theories isthe Vygotsky's Zone of Proximal Development (ZPD) of Lev Vygotsky. It suggests that
effective learning occurs when students engage in tasks just beyond their current level of competence but achievable with support.
Guided story writing offers guidance and support, alowing students to develop their narrative skills within their zone of proximal
development.

ThePart 5isJournal Writing where studentswill write journal about their learningsfrom part 1 to part 5 of the intervention. According
to Donad Schon (1983) of The Reflective Practitioner: How Professionals Think in Action that reflective practice involves self-
awareness and critical reflection on experiences. Journal writing provides a structured avenue for individuals, including students, to
reflect on their thoughts, experiences, and learning processes.

This intervention was designed to meet the students’ need of addressing their writing difficulties on English language compositions and
the activities were designed in ascending order of difficulty. The teachers checked religiously the students’ output using a rubric with
complete indicators for the students to be acquainted with their mistakes and progress.

Teaching-writing was done actively and explicitly in a developmental sequence. It used multi-sensory teaching to incorporate all the
sensesin afun and engaging way, ensuring that all children learn regardless of learning style or background (Smith, 2015).

ACTION RESEARCH QUESTIONS
The principal objective of thisaction research isto ascertain the effect of Project Write On on the writing difficultiesin English language
composition faced by studentsin Humanities and Social Science X| at Zamboangadel Sur National High School — Senior High School
(ZSNHS-SHS) during the school year 2023-2024. The anticipated outcome of this study is to share the research findings and best
practices to other educators and stakeholders, contributing to the field of English language composition.
Specificaly, this action research seeks answers to the following queries:

1. What is the students’ level of writing skill difficulties on English language composition before the Project Write On?

2. What is the students’ level of writing skill difficulties on English language composition after the Project Write On?

3. s there a significant difference of the level of students’ Mastery on English language composition before and after the Project

Write On?

4.  What problems did the students encounter during the Project Write On?

5. What coping mechanisms did the students employ after they encountered the problems?

6. What remedial instruction can be employed to develop students’ mastery on English Language composition?

ACTION RESEARCH METHODS

Resear ch Design

This study utilized a mixed methods sequentia explanatory design, wherein quantitative and qualitative data are analyzed sequentially.
After employing the Project Write On and completing the self-made |earning activities and worksheets, research participants answered
the researcher-made questionnaire to redetermine the students’ mastery level in writing compositions. Pre-test and Post-test resultswere
compared to find out any differences after employing the innovation.

This design is appropriate for this study which started with a quantitative description and comparison of students’ writing skills before

and after applying the Project Write On self-made learning activities. This exploration was followed by a subsequent qualitative phase
on the problems and coping strategies to the challenges encountered by the students-respondents.
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Participants and Other Sources of Data and Infor mation
The study involved a total of thirty (30) Grade 11 students from Zamboanga del Sur National High School- Senior High School,
specifically from the Humanities and Socia Sciences Strand (HUMSS).

Students who had an equivalent achievement level of utmost average down to absolutely no mastery during the Pre-test were delegated
into the learning program. In addition, purposive sampling method is used, which means that the participants were selected based on the
lowest score got during the Pre-test. Non-probability sampling was used in choosing samples for the qualitative investigation in this
action research. Data saturation was also utilized to determine the number of students who will supply information about the
problems/challenges encountered during the project write on and the coping mechanismsthat they have employed after they encountered
the problems.

Resear ch I nstruments

The first research instrument used in the study is the validated teacher-made essay test on Students” Writing Skills. This instrument
underwent content validation by the expert validators. The writing skillstest captured four (4) criteriaasreflected in the Scoring Rubric
for Composition Writing Activity which was adopted from Generalitat de Cataluna and was modified by the researchers (Appendix B).

The second instrument used in the conduct of research is the interview guide which identifies the problems and coping mechanisms for
the challenges encountered by the students on writing English language composition. This interview guide was validated by content
expertsto ensure the validity of the data collection.

Data Gathering Procedure

In order to uphold the integrity of the research procedure, the researchers received permission from the Office of the Principa to carry
out the study at the school level. Before deciding to participate as research subjects, the chosen students were asked for their informed
consent.

As part of theinitial stages of the data collection procedure, participants were informed of the privacy of any information obtained. The
data collected is only utilized for the study. The study's relevance and significance, the explanation of risks and benefits, the required
degree of commitment, and confidentiality protection were all brought up in the researcher's reminders to the research participants.

In this action research, both quantitative and qualitative data were progressively examined using the Sequential Explanation Design.
Participants in the study responded to a validated researcher-made post-test to reassess the degree of their writing skills after using the
Project Write On self-made activities and finishing the learning program. Results from the pre-test and post-test were compared to see
if the innovation had made any difference.

The interview method through a questionnaire was used to solicit qualitative data on the problems/challenges identified by the students
regarding students’ problems encountered and their coping mechanisms to address those problems/ challenges.

This intervention was done in a span of aimost 2 months from the 1% stage to the last stage considering the 5 phases students must
undergo.

DATA ANALYSIS

Descriptive and inferential statistics were employed to analyze this study's quantitative data. Specifically, mean, standard deviation and
Mean Percentage Score (MPS) were utilized to summarize the level of students’ writing skills before and after using Project Write On.
From DepEd Memorandum No. 160, s. 2012, the degree of learners writing abilities, the scaling of their score, and its descriptive
equivalent are displayed here and have been modified to fit.
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Table 1. Mastery/Achievement L evel

MPS Descriptive Equivalent

96 — 100% Mastered
86 — 95% Closely Approximating Mastery
66 — 85% Moving Towards Mastery
35-65% Average
15-34% Low

5-14% Very Low

0-4% Absolutely No Mastery

Inferential statistics such as the paired-sample t-test was employed to determine the significant difference in the students writing skills
before and after using Project Write On. Moreover, thematic analysis was also utilized in inducing the themes of the qualitative dataon
students’ difficulties in writing English language composition and their coping mechanisms to address those challenges.

RESULTS AND DISCUSSION
Level of Students’ Writing Skills. Students took two (2) sets of writing tests. The first was before the application of the Project Write
On, and the next test was after the application of Project Write On.

Table 2. Level of Students’ Writing Skills Before Project Write On

Test Mean Score SD MPS Descriptive Equivalent
Writing Test 17.37 4.13 43.42% Average
Total Items: 40

Scale: 96 — 100% = Mastered; 86 — 95% = Closely Approximating Mastery; 66 — 85% = Moving Towards Mastery; 35 — 65% =
Average; 15— 34% = Low; 5- 14% = Very Low; 0 — 4% = Absolutely No Mastery

Table 2 shows that the level of students’ writing skills before Project Write On disclosed as Average (Mean = 17.37; SD = 4.13; MPS
= 43.42%). The mean indicated that the students would typically get below 50% of the total itemsin every writing test conducted. The
standard deviation proved that most students who took the test did not score more than 54%. Considering the years spent at school, the
students obtained bel ow-standard scores on the writing test. Moreover, the students demonstrated unsatisfactory performance in writing
English language composition. The school had some students with alow level of writing skills.

Among the four (4) criteria used in the writing test which was reflected in the Scoring Rubric for Composition Writing Activity (See
Appendix B) The main ideaisclearly stated but not well organized in terms of unity, coherence, & cohesion. These resultsindicated the
need to capacitate and enhance the student’s skills in writing English language composition. Writing appears to be as a medium for
conveying ideas, information, and thoughts. The elements of clarity, organization, unity, coherence, and cohesion contribute to the
effectiveness of communication in writing. When the main ideais clearly stated but lacks organization and coherence, it dimi nishes the
impact of the message and underscores the importance of developing these writing skills for effecti ve communication. However, some
teaching strategies that try to utilize is the writer's workshop approach which involves students working independently and
collaboratively in a workshop setting. It emphasizes choice, feedback, and revision. Teachers confer with students individually to
provide targeted feedback and support (Calkins, 1983).

Table 3 confirms the effectiveness of the Project Write On asthe interpretation change to Moving Towards Mastery (Mean = 32.87; SD
= 4.93; MPS= 82.17%). On average, the students got 82% of the given rubric to the total itemsin the writing test. The standard deviation
substantiated that more students could score up to 95% of the total items. The student’s performance in writing tests significantly
improved after Project Write On. The results inferred that the students could carry out good results with the help of the self-made
learning activities and worksheets, and their teachers. A notable increase in MPS is conspicuous after Project Write On.

Table 3. Level of Students’ Writing Skills After Project Write On

Test Mean Score SD MPS Descriptive Equivalent
Writing Test 32.87 4.93 82.17% Moving Towards
Mastery

Total Items: 40
Scale: 96 — 100% = Mastered; 86 — 95% = Closely Approximating Mastery; 66 — 85% = Moving Towards Mastery; 35 — 65% =
Average; 15— 34% = Low; 5— 14% = Very Low; 0 — 4% = Absolutely No Mastery
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Among the four (4) criteria used in the writing test which was reflected in the Scoring Rubric for Composition Writing Activity,
Vocabulary reported low levels of writing skills. This result convincingly shows the benefits of the Project Write On to the students.
Positive evaluations praised the researchers inclusive communication style and clarity. Although research cannot verify that attending
workshops was the single factor in improving performance, it does indicate the benefit of early interventions to promote writing skills
(Choudhary and Malthus 2017, 1-22).

Table4. Test of difference before and after Project Write On

Variables t-value df p-value | nter pretation
Before and After Project -19.09 29 .001 With Significant
Write On Difference

Test of difference of students’ writing skills before and after the Project Write On. |n this action research, the researchers used a
paired-sampl e t-test to ascertain whether there was a significant difference between the students writing abilities before and after Project
Write On. The mean results of the students' writing examinations are shown in Table 4. (T-value = -19.09; p-value =.001). It showed
that there is a substantial difference in the students writing abilities before and after Project Write On. The fact that the students
performances significantly improved suggested that the five (5) Parts of the self-made learning activities and worksheets of the Project
Write On were effective in developing their writing skills on English language composition.

The outcome revealed that using Project Write On significantly improved students writing abilities. Prior to Project Write On, the
students writing abilities were not very strong. However, with the aid of the five (5) Parts of the self-made learning activities and
worksheets after Project Write On, the students increased their knowledge and ability levels in writing English language composition.
Developing writing skills is a valuable investment that can positively impact various aspects of personal and professional life. Itisa
skill that can be applied across disciplines and is essential in many different contexts. Like numeracy, literacy isaskill that every person
should be able to use (Steen 1999, 8-13).

One of the key benefits of the Project Write On is that it promotes active learning and engagement among students. By encouraging
studentsto write, ask questions and participate in the learning process, they become more invested in their education and take ownership
of their learning. This method leads to more excellent retention of information, as students are more likely to remember and apply
concepts they have actively engaged. Project Write On also encourages students’ interaction and discussion, which isabonus. Students
learn cooperation and communication skills, which are crucial for success in both academic and professional settings when they are
encouraged to collaborate.

Project Write On also encourages studentsto have agrowth mindset, which encourages them to see barriers as opportunitiesfor learning
and development rather than things to fear. In general, the Project Write On is a cutting-edge method of instruction that can greatly
enhance students writing abilities. Teaching studentsto devel op writing skills can provide them with awide range of benefitsthat extend
beyond the academic setting. By emphasizing and encouraging critical thinking, active learning, teamwork, and a growth mindset, this
method aids students in acquiring the skills necessary to thrive in school and preparing them for success in various aspects of their lives.
As aresult, educators ought to think about incorporating it into their teaching methods.

Problems/Challenges Encountered by the Respondentsin doing the activities

A particular section was identified for the research. From a class of 57 students, 30 was then chosen to be the respondents of the Project
Write On. These students were identified based form the scores they got after given atopic to write about. Following the rubrics, their
paperswere corrected and scored. The 30 studentswho got the lowest scores were then identified to be the respondentswho will undergo
amassive tutoring from the researchers.

Using textual analysis of the qualitative responses, the respondents experienced four (4) major problems or challenges: (1) Insufficient
knowledge on English Grammar (2) Lack of English Vocabulary, (3) Difficulty on Sentence Sructure, and (4) Struggle with Spelling.

Theme 1: I nsufficient Knowledge on English Grammar Several respondents expressed that they find it hard to identify if their grammar

is correct when they are writing. This had been the major problem of most of them. The research participants (RP) disclosed the
following:
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"I did not master the grammar that’s why I find it difficult to compose a sentence”. — RP 5
“I encountered a lot of problems especially in grammar. When I’m writing, I am not sure if my grammar is correct”. - RP 15

“My problem is that I don’t know mush about grammar. I want to correct some of my mistakes but I also lack knowledge about it”.
-RP7

“When I'm writing, I am not sure if my grammar is correct. This is the most difficult part I always encounter when writing” -RP 1

“The problem that I encountered during writing was my grammar. I’'m still trying to improve my grammar in many ways, and
sometimes my brain would just stop and I’ve nothing to say”. - RP 9

Theme 2: Lack of English Vocabulary. English vocabulary plays a crucia role in effective communication and language proficiency.
A lack of vocabulary can hinder one's ability to express thoughts. Thisis one of the problems encountered as they disclosed:

"Ang problema ko kapag ako ay nagsusulat ay ang paggamit ng englis dahil hindi ko kabisado ang mga ibang salita sa englis at
paggamit ng wastong wika.” RP 26

“I have encountered difficulties in finding the right words to use in writing.”’
RP 16

“ Nahiharapan po talaga ako sa pagsusulat gamit ang wikang englis.” RP 18

“ Marami akong mga na-encounter na problema during the activities. Isa na rito ay hindi ako bihasa sa paggamit ng wikang
englis kaya nahihirapan talaga ako sa pag-compose ng mga salita.” RP 17

“ For me, writing is not easy. I keep on asking my classmate and teacher about the english terms of the words I am using”. RP 13
Theme 3: Difficulty on Sentence Structure Sentence structure can indeed pose challenges for many students. It isimportant to construct
sentences that are clear, concise, and grammatically correct. According to Harris (1989 ) "Mastering sentence structure is li ke building
a strong foundation for a house. It requires attention to detail, understanding of grammar rules, and practice to create sentences that
effectively convey meaning and engage readers."

This quote highlights the importance of understanding sentence structure as a fundamental aspect of writing. By paying attention to
sentence construction and practicing different sentence types, students can enhance the clarity and impact of their writing. Thus, they
emphasized their difficulties asthey revealed:

" For me, there are many techniques in writing. | have difficulties in putting my sentences together to make a paragraph.” -RP 20

“Ito ay napakahirap sa akin sapagkat susubukin ka nito kung gaano ka katalino, gaano ka kagaling sumulat at mag-compose ng
sentence.” -RP 11

“| literally had a hard time when it comes to constructing a sentence, nahihirapan talaga ako sa pagbuo ng words.” -RP 8
Theme 4: Struggle with Spelling. Struggling with spelling can be a common challenge that many students face. Spelling difficulties
can arise from various factors, such as language differences, learning disabilities, or lack of exposure to proper spelling conventions. It
can be frustrating and impact one's confidence in written communication. However, it's important to remember that spelling is a skill
that can be improved with practice and targeted strategies. The research participants (RP) expressed the following:

"I encountered a lot of struggles especially in spelling. However, | kept coping up with it through checking the spelling of the words
from the internet or asking my classmates or teachers.” -RP 15

“l have encountered difficultiesin finding for the correct spelling of the words | amusing in writing.” -RP 16
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“The problem that I encountered is finding for the correct spelling of the difficult words.” -RP 3

“Hindi naman sobrang laki ng problema ko sa pagsusulat. Minsan kasi hindi ko alam ang spelling ng mga wor ds kaya nahihirapan
ako, ‘yun lang naman.”-RP 10

Writing isacomplex task that requires various skills such as organization, vocabulary, grammar, punctuation, and creativity. While
some individuals excel in this area and find writing to be effortless, others struggle with the process and face various difficulties.
One of the most difficult problemsidentified istheinsufficient knowledge on English Grammar. Grammar isan essential component
of language that governsthe structure and usage of words and sentences. It providesaset of rulesand guidelines that enable effective
communication. A good understanding of grammar is crucia for expressing thoughts and ideas accurately, as well as for
comprehending written and spoken language. Grammar, perfectly understood, enables us not only to express our meaning fully and
clearly, but so to expressit asto enable us to defy the ingenuity of man to give to our words any other meaning than that which we
ourselves intend them to convey (Whately 1853).

Moreover, the Lack of English Vocabulary has also become a struggle to most of the respondents. They tend to pause or even stop
writing due to lack of words to use or they simply do not know the English term of the word they want to use. As said by Jonson
(1759), "Language is the dress of thought." One cannot express his’her thought if he/she lacks knowledge of the language.

Added more, the participants also experienced difficulty on sentence structure. Sentence structure is an essential aspect of writing.
It refers to the arrangement of words in a sentence, including their order, formation, and punctuation. The way sentences are
structured playsacrucial rolein conveying meaning and maintaining clarity in written communication. Furthermore, understanding
sentence structure allows one to create varied and sophisticated sentences that effectively convey higher intended message. Good
writing is built on solid sentence structure; it is the foundation upon which all other elements of the written word are built (Zinsser
1976).

Asidefrom these, struggle with spelling has also been identified a problem. Thisis achallenging and frustrating experience. Correct
spelling isimportant as it ensures that our written messages are clear, coherent, and easily understood by the reader. It is a small
part of good writing, but a crucial one (Truss 2003). Thus, incorrect spelling can lead to confusion, misinterpretation, and even
hinder effective communication.

Coping Mechanisms for the Challenges Encountered by the Research Participants while participating in the project Write On.
Based on the coping mechanisms for the challenges encountered by the research participants, they had articulated four (4) major
categories: (1) Critical Thinking on Grammar Usage (2) Practicing the Language (3) Following the Basic Structurein Writing, and (4)
Seeking Assistance from Classmates & Teachers.

Theme 1. Critical Thinking on Grammar Usage Critical thinking on grammar usage involves evaluating and analyzing the way
grammar rules are applied in writing or speech. It requires examining the clarity, coherence, and effectiveness of grammar usage in
conveying ideas. Applying critical thinking in checking for the grammar usage in writing meanstrying to figure out the mistakes, making
it grammatically correct. Thisiswhat the research participantstried to do as they expressed:

“The coping mechanism that I employed was thinking thoroughly. I used simple words first and tried my best in constructing a
sentence, and then a paragraph.” — RP 28

“After joining Project Write On, I had learned a lot. I now know some basic rules in writing, and I usually do critical thinking.” —
RP 29

“I was able to cope up because my brain was functioning well. I was able to write through critical thinking.” — RP 2
“ Nalampasan ko po ang mga challenges na na-encounter ko sa pamamagitan ng pag-iisip at pag-iintindi ng mga salita.” — RP 26

“ Even though I was having a hard time, I tried my best to construct a sentence. Pinipilit kong intindihin ang mga panuto at tanong
upang makakapagsulat ako.” — RP 23
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Theme 2: Practicing the Language. Practice makes perfect. Practice extends beyond specific skills and contributes to personal
development. It fosters perseverance, resilience, and the ability to overcome obstacles. Regular practice in writing helps to enhance
overall writing skills. By consistently engaging in writing exercises, individuals become more proficient in grammar, vocabulary,
sentence structure, and overall coherence. Thisis how some of the RP did as they revealed:

“I keep learning. I think you need to know yourself, know your weakness and try to develop it. Practice speaking & writing using
the English language so that you will learn many words.” — RP 15

“ Sometimes I struggle in writing especially using the English language. So what I did, nagbabasa ako ng dictionary sa aking free
time para naman madagdagan ang aking kaalaman. -RP 24

“ Binibigay ko ang aking makakaya at ginagawan ko ito ng paraan para ma-develop pa sa pamamagitan ng pagbabasa ng mga
aklat upang madagdagan ang aking kaalaman sa wikang englis.” — RP 7

“I usually challenge myself. I just keep on writing and writing so that I could practice it. I know that time will come that I won’t
anymore struggle writing.” — RP 30

Theme 3: Following the Basic Structure in Writing. Effective writing is essential for clear communication and conveying ideas
accurately. To achieve this, it is crucial to follow basic rules in writing. A well-organized and structured piece of writing is easier to
comprehend and follow. Thisis evident to some of the RP as they shared:

“I cope up with my problem through following the basic structure. I start with the introduction, body, then conclusion.” — RP 18

“I choose simple words in writing and follow the basic structure in writing. What’s important is I was able to write through
following basic structure in writing.” — 17

“The first thing I did was use a simple tense to emphasize my thoughts and ideas, and to cope up with my problem in writing.” —
9

“I applied what my teacher taught us like how to write following the basic structure.” — RP 23

“Ang ginawa ko upang malampasan ang binigay na activities ni ma’am ay sinunod ko ang mga itinuro n’ya sa amin.” — RP 21

Theme 4: Seeking Assistance from Classmates & Teachers. It is beneficial to seek assistance from people around you. Collaborating
with others can bring fresh perspectives and insights to your writing process. They can provide constructive criticism, identify areasfor
improvement, and offer suggestions to enhance your work.

Thisiswhy few of the RP seeks assistance from the people around them as they stressed:

“I coped up with the problems encountered especially on spelling through asking my classmates about the spelling of some difficult
words. Sometimes, I also ask my teachers or check it from the internet.” — RP 16

“Ang aking ginawang diskarte ay nagtatanong po ako sa aking kaklase lalo na sa spelling ng mga mahihirap na salita.” — RP 22
“Nagtatanong-tanong po ako sa aking mga katabi lalo na sa spelling po kasi nahihirapan ako dito. Minsan, tinatanong ko rin po
ang guro namin at humihingi po ng permiso na tingnan sa dictionary ang spelling ng mga words na di ko sigurado ang spelling.”

~RP4

“I usually ask my seatmate of the spelling of some words. I’ll let him/her see my work to check if it’s correct especially my
spelling.” - RP 1

Improving writing skills requires patience, practice, and the implementation of effective coping mechanisms. By thinking critically,
constant practice, following the basic structure, and seeking assistance form others, individuals can enhance their writing abilities and
overcome common challenges. Remember, writing isa skill that can be developed and refined over time, and with consistent effort, you
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can become a more confident and proficient writer. After all, according to Doctorow (2000), writing is an exploration. Y ou start from
nothing and learn as you go.

I nitiating Remedial I nstruction to Address Writing Skill Difficulties on English Language Composition

Based on the study’s findings, the researchers had created an initiative to boost students’ writing skills. Select HUMSS students of
Zamboanga del Sur National High School were being engaged on Project Write On to improve their writing skills. This initiative
supports the directive of the Department of Education to produce prepared and high-quality graduates of the K-12 Basic Education
Program.

CONCLUSION AND RECOMMENDATIONS

This study, which aims to determine the impact of Project Write On on students’ writing skills, concluded that the use of Project Write
On significantly improved students’ writing skills as revealed by the pretest and post test comparison of results. The remarkable increase
in students’ performance after the tutorial session warrants the claim that Project Write On is efficient in improving writing skills. Thus,
Project Write On provides opportunities for learners to strengthen critical thinking, questioning, and dialogue to stimulate learning.
Moreover, the thematic analysis induced four (4) major problems or challenges encountered by the peer tutors in handling their peers
such as (1) Insufficient knowledge on English Grammar (2) Lack of English Vocabulary, (3) Difficulty on Sentence Structure, and (4)
Struggle with Spelling. Furthermore, the research participants articulated their four (4) coping mechanisms in handling the challenges
encountered in the implementation of Project Write On: (1) Critical Thinking on Grammar Usage (2) Practicing the Language (3)
Following the Basic Structure in Writing, and (4) Seeking Assistance from Classmates & Teachers. The findings of this research also
recommend further exploration of the phenomenon, such as examining case studies or anecdotal evidence of the Project Write On being
used in teaching contexts. While these may not deliver immediate quantitative evidence of effectiveness, they can offer valuable insights
and practical examples. Further research on the effectiveness of the Project Write On is aso recommended since the context in which
theinitiative istaking place, and the specific goals through which Project Write On isimplemented may vary depending on the subject,
grade level, and individual learners.
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'f?%;bgg”r' Region IX, Zamboanga Peninsula

Division of Pagadian City
Zamboanga del Sur National High School — Senior High
Pagadian City

Capacity-Building Intervention for the Students Project Write On
School Year 2023 — 2024

Subject Program Objectives Strategies/ Activities Time Frame Persons Sour ces of Expected Outcome
Focus Description Involved Fund
ENGLISH School Training | Equip and train the Seminar-Workshop in October 2, Proponent/ None *Equipped and trained
to English selected English Capacitating the selected 2023 Select Experts/ Teachers on the
Teachers. Teachersabout the | English Teachers regarding the Teachers Project Write On.
Project Write On Project Write On (PWO). *Streamlined the
(PWO). workshop process.
ENGLISH Workshop Enhance the Workshop sessions for the October 3- Proponent/ None Enhanced students’
Sessions students’ writing identified students having low | November 30, Teachers writing skills.
employing the skillsthrough the writing skills based on the 2023 Students
Project Write On. | Project Write On. writing test. Conduct the Five
(5) Parts of self-made learning
activities and worksheets
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Financial Report

The table below shows the cost estimates expended before, during, and after conducting this action research.

General Descriptions Quantity Unit Unit Price Total Estimated
Costs
Short Bond paper sub. 20 3 reams 275.00 825.00
Ink for printer 4 bottles 271.25 1,085.00
Internet Costs 1,000.00 1,000.00
Printing and Binding 5 copies 60.00 300.00
Ballpen 2 pcs 20.00 40.00
Snacks (50 participants) 50 pax 35.00 1,750.00
Total 5,000.00
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Appendix A

Republic of the Philippines
Department of Education
Region IX, Zamboanga Peninsula
Division of Pagadian City
Zamboanga del Sur National High School — Senior High
Pagadian City

B P
SO
Lira no

Capacity-Building Intervention for the Students Project Write On
School Year 2023 — 2024

Subject Program Objectives Strategies Activities TimeFrame | Persons Sources of | Expected Outcome
Focus Description Involved Fund
ENGLISH School Trainingto | Equip and train the | Seminar-Workshop in | October 2, | Proponent/ None *Equipped and trained
English Teachers. | selected English | Capacitating the selected English | 2023 Select Experts/ Teachers on the Project
Teachers about the | Teachers regarding the Project Teachers Write On.
Project Write On | Write On (PWO). *Streamlined
(PWO). workshop process.
ENGLISH Workshop Enhance the | Workshop sessions for the | October ~ 3- | Proponent/ None Enhanced  students’
Sessions students’  writing | identified students having low | November 30, | Teachers/ writing skills.
employing the | skills through the | writing skills based on the | 2023 Students
Project Write On. | Project Write On. writing test. Conduct the Five (5)
Parts of self-made learning
activities and worksheets
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Appendix B
Scoring Rubric for Composition Writing Activity

Scoring criteria

Beginning Developing Approaching Exemplary Score
3 5 8 10
Themainideaor topic | Themainideaor| Themainideais | Themainideaisclear
1- Main Idea/ isdifficult to topicis clearly stated but | & well organized. Itis
Topic understand. Thereis misleading. not well organized | evident that the writer
no organization of Triedto apply | intermsof unity, | hasavast knowledge
ideas, unity, some properties coherence, & on the properties of
coherence & of well-written cohesion. well-written text.
cohesion. text but not
properly
organized.

2 - Vocabulary The vocabulary is Thevocabulary | Thevocabulary is | Thereisawide range

poor. There are 6-8 needs better. There are of vocabulary.
words being repeated. | improvement. | only 1-2 repeated Thereisno word
Thereare 3-5 words used. being repeated.
repeated words
used.
Thereisapoor
3 - Grammar grammar structure. The grammar The grammar The grammar
Found 8-10 mistakes | structure needs | structureisgood. structure is
in grammar. improvement. Found only 1-3 | exceptional. Thereis
Thereare 4-7 grammar no grammar mistake
grammar mistakes. found.
mistakes found.
Found 8-10 total Thereare4-7 | Thereareonly 1-3 | Found no mistakein
4-Spelling mistakesin spelling | total mistakesin | total spelling & spelling &
/Punctuation and punctuation. spelling & punctuation punctuation.
punctuation. mistakes.
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MODERN POSSIBILITIES OF EARLY DIAGNOSTICS
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COBPEMEHHBIE BO3MOXKHOCTU PAHHEN JUATHOCTUKHU
HOBOOBPA3OBAHUI TOPTAHU

MymunoB Cankapoek XaiiiapajneBuy - 3aBeyIOLIHIA 0THAeleHHeM 0TOpuHOoIapuHroJoruu, (PhD).
AHIMKAHCKHE TOCY/IapCTBEHHbIH MEAUIIMHCKUA HHCTHTYT
r.AHJIMKAH , Y30eKHCTaH

Pe3ome. B cratbe omuceiBaercsi 3HayeHHWE U 3(PPEKTUBHOCTH BUACOIHAOCKONUHM B paHHEW aud¢epeHnnanbHOn
AVNAarHOCTHUKE PAa3IMYHBIX OITYyXOJICBBIX 3a00JI€BaHUN ropTanu, HO3BOJ’I$HOIIICI>1 BBIIBUTHb YYAaCTKU HATOJIOTMYCCKUX
W3MEHEHUI CIM3UCTONH OOOJIOYKM U ONpPEeACNUTh CHeIH(PHUSCKUH COCYIUCTBI PHCYHOK, XapaKTepHBIA IS
HOBOOOpazoBaHmit Ha ocHOBaHWY Mcclej0BaHUH, TPOBEIEHHBIX Ha Kadeape oropuHonapurroiorun AI'MU, u ananmuza
JUTEPATYPHBIX  JaHHBIX, OTopuHONapuHroysiorus (OO003HAYEHBI BO3MOXHOCTH U TEPCIEKTUBBI  BHEAPCHUS
BUCO3HOCKOINUH B IIPAKTUKY OTOJIAPUHIOJIOTOB.

KiroueBble ci10Ba: BHICO’HIOCKONMSA, paK TOPTaHH, HAapyLIEHWE Ioj0ca, TOpTaHb, I'0JOC, OMYXOJIH TOPTaHH,
3710Kau€CTBEHHBIE HOBOOOPA30BaAHUSL.

AKTYaJIbHOCTh. PaHHSS JMarHocTHKa JOOPOKAYEeCTBEHHBIX W 3JI0KAYECTBEHHBIX HOBOOOPa30BaHHMW BEPXHUX
IBIXaTEeNbHBIX Iy TeH, B YaCTHOCTU TOPTAHH, — OJJHA U3 MPUOPUTETHBIX 33/1a4, CTOSIIIMX MEepe]] OTOPUHOIAPHHT0JIOTaMH
B HacTosIlee BpeMs. YCIEIIHOE pEelIeHHE 3TOM 3aJayd MO3BOJSAET AOCTHYh ONTHUMAIBHBIX TEepareBTHUECKUX
PE3YIbTATOB, YBCIUYUTH IMPOAOJDKUTCIIBHOCTE W YIYUYIIWTH KAa4Y€CTBO JXHU3HU IMALIMCHTOB. YCOBepHIeHCTBOBaHI/Ie
METOAOB BU3yaJHM3alMU IO3BOJISIET MOBBICUTH TOYHOCTHh IUArHOCTHKH WU PE3YJIbTATHBHOCTBH JIEUEHHUS OITyXOJIEBBIX
3a00J1eBaHui TOPTaHH, a CJI€J0BaTENILHO, YIYyUIIUTh BOCCTAHOBIICHNE U COXpaHeHue QyHKuuid roptanu [1].

[To nanueM A. U. TTaueca, nmumis y 30—40% BHOBB BBISIBICHHBIX OOIBHBIX pak TopTraHu auarnoctupyercs B I-1I cranuu
3a00JIeBaHus, KOT/1a BO3MOXKHO IPUMEHEHHE OpTraHOCOXPAHSAIONIETO JICYEHUS U JOCTHKEHHUE S-JIeTHEH BBKUBAEMOCTH
0e3 peruanBoB u MmeractazoB 70-80% marmentoB [2]. Cpenn 37M0KadeCTBEHHBIX HOBOOOpa30BaHWN Ha JIOJEO
IJIOCKOKJIETOYHOTO paka mpuxomutcs 10 98% cmywaeB, B 0,5-2% ciydaeB BCTpedarOTCs 370KAYECTBCHHBIC
HelNHUTeNnuanbHble omyxonu [2, 3]. IlpakThueckn He3aMEHWMBIMM JJISl PEIIEHUS BOMPOCOB PaHHEH IHAarHOCTHKH
OCTaIOTCS IHIOCKOITNIECKIE TEXHOJIOTHH.

COBpeMeHHaﬂ JHUAarHOCTHKa 3a00JIeBaHUI ropraHu OCHOBBIBACTCA Ha OSHAOCKOIIMYCCKOM METOAC HCCIICAOBAHUAA,
TMO3BOJIAIOIIEM OLCHUTL COCTOAHUC OpraHa Ha KAY€CTBCHHO HOBOM YPOBHC.

Haubomnbiiee KOIMYECTBO MAIMEHTOB ¢ 3200JIEBAHUSAMU TOPTAHH M HAPYIICHUSMH TOJI0COBON QyHKIMU (AHCHOHUSMM)
COCTaBIISIOT JIMIa TojlocopedeBbIx mpodeccuii. [loaToMy anarHocTrka 3a00sI€BaHUI TOPTAHU OCTAETCS AKTyalbHBIM
pa3aesioM OTOPUHOIAPUHIOJIOTHH.

BuieonapuHrocTpoOOCKOIHS MTO3BOJISIET KOJMYECTBEHHO W KAYECTBEHHO OIIEHHUTH TOKa3aTelld BHOPATOPHOTO IUKJIA
TOJIOCOBBIX CKJIQJIOK. PaHHee BbIsBICHHE MAJMTHU3AIMK CUUTAETCS CaMblM TPYIHBIM B TIpOLIECCE AMArHOCTHUKU
OITyXOJIM TOPTaHH U SIBJISIETCS B HACTOSIIEE BPEMs IOYTH €IMHCTBEHHBIM ITyTEM MOBBIILIEHHS 3(PPEKTUBHOCTH JICUSHHUS
OOJIbHBIX. B CBSI3U ¢ 3TUM TpyAHO Iepeotie-
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HUTh 3HAYCHUE DHJIOCKOIIUU FOPTaHHU, KOTOPYIO IMIUPOKO MPUMEHSIOT JUIsl OCMOTpa FOPTaHH U TJIOTKH, a TAKXKe MPH
XUPYPrUUECKUX SHAO(aPUHTCATBHBIX ¥ SHAO0IAPUHI CATBHBIX BMEIIATEIbCTBAX.

[NokazaHus K MPOBEACHUIO BHCOIAPUHTOCTPOOOCKONY:

- OCTpBIC U XPOHHYECKHE JIAPUHTHTHI,

- T0OOPOKAYECTBCHHBIC U 3JI0KAYSCTBCHHBIC

HOBOOOpa30BaHUs TOPTaHH,

- (hyHKIIMOHATILHBIC HAPYIICHHUS TOJI0CA,

- Mape3bl U Napaindd TOPTaHH,

- CTEHO3BI TOPTaHHU.

Hanmume coBpeMeHHOr0o 000OpYyIOBaHUS TO3BOJIICT MPOBECTH TOYHYIO TUP(EpPEHIUATBHYIO TUATHOCTHKY Kak
(YHKIIMOHANBHBIX, TAK M OPTaHMYECKUX HAPYIICHHUA TOPTAHH U BEIPA0OTATh MPABUIBHYIO JICUCOHYIO TAKTHKY.

Heas wucciaenoBanusi. IlpoBectu TOuHy0 nuddepeHUNANbHYI0 THATHOCTUKY Kak (PYHKIMOHAJIBbHBIX, TaK H
OPTaHMYECKUX HAPYIICHUH TOPTaHH U BBIPA0OTATh NPABUIbHYIO JICUEOHYIO TAKTHKY.

Matepuansl U MeToabl: Ha ocHOBaHMM aHaNW3a JUTEPAaTYPHBIX NAHHBIX W COOCTBEHHBIX HAONIONCHHN W3y4YHUTh
BO3MOXXHOCTH U 3(dextuBHOCTE NBIdHmockommu B auddepeHnmanbHOl AMArHOCTUKE XPOHUYECKOW MATOJIOTHH
TrOpTaHH.

CymIecTBYIOT pa3UyYHbIE JHIOCKOIIMYECKHE METOABI HCCIIEOBAaHHS, KOTOpHIE HCIIOIB3YIOTCS B COBPEMEHHOW
memunuHe. Hampumep, ¢uOpomapuHronorus, BHACOJAPHHTOCKONHS, BBICOKOCKOPOCTHAas CBhEMKa TOpPTaHH,
aytodayopecuieHTHass SHAOCKONUs U Apyrue. OHH TO3BOJSIOT PACIIMPUTh BO3MOXKHOCTH Bpaueii-cnenuanuctoB. C
MOMOIIBI0 BHACO M (OTOPHUKCAMH JIAPHHTOCKONMYECKOW KAPTUHBI, CIEIHATUCTBI MOTYT IOJIYYUTH JIOCTYH K
JOKa3aTeNbHOW 0a3e, a TakXe MOHATh OCOOSHHOCTH 3a0oiieBaHWs M MOA0OpaTh HanOonee 3(h()EeKTHBHYIO TaKTHKY
JICUCHHUA.

B Teuenue 2020-24 rr. o/ HaOMOIEHUEM U 00CIIEIOBAHUEM B OTIEIIEHUH OTOJAPUHTOJIOTUN KIIMHUKA HAXOIMIOCH 29
0O0JIBbHBIX C XPOHUYECKUM TUIIEPTPOPHUUSCKUM JJAPUHTUTOM B Bo3pacte oT 28 10 63 JeT. JuTebHOCTh 3a00JIeBaHuUs
COCTaBJIsJIa OT To4a 0 3 JIET.

[Tepriomueckn MPOBOAMMOE KOHCEPBATUBHOE JICUCHUE JTUM OOJBHBIM JaBAI0 TOJBKO BPEMEHHOE YIIy4dIIeHHE
¢donatoproit ¢ynkuuu. lllecTs mamueHTOB OoTMedanu yxyamenue (GoHaTopHON (yHKIMM Ha (OHE MPOBOIUMOK
Tepanuu. BeceM manpeHTam ObUTO IPOBEACHO MCCIIeI0BaHHE (DYHKIIMU TOPTaHU JIAPUHTOCTPOOOM.

Ilo pe3ynbTaTam o06cIenoBaHusl y OOJLHBIX ObLIA BRISABICHA CIICAYIOIAs MATONOrHs. Y 8 MallMeHTOB ObLIU BhISBICHBI
paHHME MpU3HAKW (OPMHUPOBAHMS paKa TOPTaHU, YTO MOTPEOOBANO B JAJbHEHIIEM NMPOBEICHUS 3TUM MallMEHTaM
PaIMKATBHOTO OPraHOCOXPAHSIONIETO XHPYPrUUecKoro JieueHus. Bo Bcex ciydasx auUar{o3 ObUT MOATBEPXKIEH
rucronorndecku. ¥ 16 OONBHBIX AUAarHOCTUPOBAHBI (hOPMHUPYIOIIHECS J0OpOKadyeCcTBEeHHbIE HOBOOOpa3oBaHUA: B 12
cinyuasx ¢uOpoma, B 4-X Clydasx — ManWuioMa. OTHM TAIlMeHTaM ObUIO MPOBEACHO JHJIOJAPHHICALHOE
XUPYpPrUYecKoe BMENIaTenhCTBO. ['0tocoBast (GyHKIMS BOCCTaHOBIICHA B TOJHOM OO0BEME BO BCeX ciydasx. Y 5-x
MAIUeHTOB ObUI YCTaHOBJIEH JIUarHo3 (yHKIMOHAIBHOW IUCHOHHWU, YTO TOTPeOOBANI0O KOPPEKIMU JICUYCHUS U
KoHcysbTanuu (oHonena. BoccranoBnenne ronocoBoi GpyHKIMH MMOcie KOPPEKIUK JIeYeHUs] HaOI0IAlIoch Y BCeX
MalKEHTOB 3TOW I'PYIIIBL.

BoiBoa. CBeneHus, MOMY4YEHHbIE B XOJ€ HCCIIENOBAHMA, CBUIECTEIHCTBYIOT O TOM, YTO BHAECOIHIIOCKOIHUS IaeT
BO3MOKHOCTH TTOJTyYNTh HH(POPMALIHIO 0 MOP(]OTOrHIECKUX N3MEHEHHIX CIU3UCTON 0001049KH ropTany. C TOMOIIIBIO
JAHHOW TEXHOJOTMM MOXKHO IOJYYHTh HpEACTaBIEeHHE O TOM, Kak paboTaeT cucrema B uenoM. OHa sBisieTCS
3¢ GEKTUBHBIM JONOIHEHHEM K CTaHAApPTHBIM METOJaM BHM3YaJIM3allMM, IO3BOJISIOMIUM OLEHUTH 3((EKTUBHOCTD
XUPYPTHUECKOIO0 BMEIIATENIbCTBA, JICUECHUS IIPU IIOMOIIM JIEKApCTB WM JIy4E€BOM Tepaluy, a TaKkKe MPOBECTH
KayeCTBEHHbIH AMHAMHYECKHH KOHTDPOJb 3a NAlMEHTAMH C LENbI0 PAaHHErO BBISBICHUS PELUANBA, OOJIMIaTHOTO
peapaka.
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MeTto BUACONIAPUHTOCKOIIMU J10Ka3ajl CBOIO MOJIE3HOCTh B MEIUATPUUECKOM CKpUHHUHIe.B0O3MOKHOCTH MOITy4YEHUS
n3o0paxkenus. Vcrmonb30BaHHE CBEPXTOHKMX OHIIOCKONOB JAejaeT OO0cCieloBaHUE TOHATHBIM, HEWHBA3UBHBIM U
OTHOCHTEIHHO MPOCThIM. VIcTIOIh30BaHE CBEPXTOHKHUX SHIOCKOMOB. DHIOCKOIINS SBIISIETCS MTEPEIOBOM TEXHOJIOTHEH,
W ee aKTHBHOE BHEAPEHWE B MPAKTHKY OTOJAPWHTOJIOTOB IIO3BOJIIET PEIIUTh PAN CIOKHEHIINX MpoOieM B
muddepenumansHoi quarnoctuke. [Ipobnemsl quddepeHnnansHOR UarHOCTUKY MaTojoruu roptanu. [Ipumenenue
BHJEOSHAOCTPOOOCKONY TOPTAHN B KOMIUIEKCHOM O0CIIEIOBaHUH MAIMEHTOB MO3BOJISIET MOBBICUTH Ka4eCTBO paHHEH
JIUArHOCTHKHA HOBOOOPa30BaHHUI TOPTAHU M IIOMOTAeT B BHIPAOOTKE MPaBUILHON JIedeOHOM TaKTHKH.
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ABSTRACT
The Sustainable Development Goals (SDGs), also known as the Global Goals, were adopted by the United Nations in 2015 as a universal
call to action to end poverty, protect the planet, and ensure that by 2030 all people enjoy peace and prosperity. Sustainable development
aims to bring a balance between meeting the requirement of what the present demand while not overlooking the needs of future generations.
Eradicating poverty in all its forms remains one of the greatest challenges facing humanity. While the number of people living in extreme
poverty dropped by more than half between 1990 and 2015, too many are still struggling for the most basic human needs.

Achieving ‘No Poverty’ is one the SDGs and it is the main theme of the present study. In this direction, the current study focused
and examined the status and performance of Karnataka state in eradicating poverty which is the first goal of SDGs. Hence, this paper
highlighted on various programmes and policies initiated by Government of Karnataka to eradicating poverty. Further, this paper tried to
highlight on the status of poverty in Havert District of Karnataka State. This paper is purely based on secondary source of data and
appropriate statistical tools have used for the data interpretation. At the end, some of policy suggestions are presented.

KEYWORDS: Sustainable Development Goals, No Poverty, Human Development,

I. INTRODUCTION

United nations 2030 agenda for sustainable devel opment that includes 17 goals, 169 targets and 232 indicators to be achieved by 2030.
The goals are interdependent and cover social, environmental and economic issues. These goals aim at ending poverty, protecting the
planet and ensuring prosperity through equitable development and environmental sustainability. A new approach to sustainable
development — threading together economic, social and environmental dimensions across the generations, acknowledging that decisions
and approaches are related and have both synergies and trade-offs.

In India, Karnataka is among the top 5 states with 3" position contributing Rs. 17.31 lack crore economy and 8.8% to national GDP.
Maharashtra is in the first position and second position stands for Tamilnadu. The economy of Karnataka has reached 3" position in
India because of its contribution in sector wise income level, 14.3% of its GVA comes from agriculture while 19.4% from industry and
remaining 66.3% from service sector. Compared to India’s average per capita income (X1, 45,680) Karnataka has higher average per
capitaincome (%2, 59,803).Because of therisein Karnataka’s average per capitaincome poverty ratio is decreasing.

The main reason for an increase in per capita income is due to “outcome based planning & budgeting” in Karnataka. Innovative
approaches and strategies of the state are enhancing the development effectiveness of various programs and projects. This kind of
innovative planning and strategy has enabled Karnataka to be in the top most Statesin India.

I1.POVERTY IN KARNATAKA: AN ANALYSIS

Poverty is one of the most critical issues being faced by Karnataka Economy it has been defined variously by the scholars “poverty is
conservatively measured by the expenditure or income level that can continue an exposed minimum standard of living”. . The planning
commission has updated the poverty lines and poverty ratios for 2011-2012 based on the recommendations of Rangarajan committee
using a househol d consumer expenditure survey. According to the data of the National Sample Survey Organizations (NSSO) 68" round,
the poverty line at Karnataka level at monthly per capita expenditure (MPCE) of % 975 for rural areas and X 1373 for urban areasin
2011-12 the poverty ratio in the Karnataka has declined from 23.6% in 2009-10 to 20.91% in 2011-12 in absolute terms, the number of
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poor declined from 14230 (no of persons thousand) in 2009-10 to 12976(no of persons thousand) in 2011-12 with an average annua
decline of 1.12 percentage points during 2009-10 to 2011-12. Karnataka recorded 13.02% of poverty in 2020-21 against the India
average of 17.9%.Karnataka aims to eradicate poverty completely in the state by 2030.

TABLE NO: 1. PERCENTAGE OF POPULATION BELLOW POVERTY LINE

Based on MRP Consumption India Karnataka
2004-05 37.2 33.3
2009-10 29.8 23.6
2011-12 21.92 20.91
2020-21 17.9 13.02

Note: Computed as Per Tendulkar MethodM RP (Mixed Recall Period)
Source: https:.//www.rbi.org.in/scripts/PublicationsView.aspx?d=16603
Karnataka’s poverty lineis continuously decreasing compared to the Indian poverty line. The poverty ratio has declined from 33.3% in
2004-05 to 23.6% in 2009-10 in Karnataka. The decline was thus a uniform 9.7% point’s decrease over two year. Then 23.6% in 2009-
1010 20.91%in 2011-12 in Karnataka. The decline was thus a uniform 2.69% point’s decrease over the two year. Then 20.91% in 2011-
12 t0 13.02% in 2020-21 in Karnataka. The decline was thus a uniform 7.89% point’s decrease over the two year.

PERCENTAGE OF POPULATION BELLOW POVERTY LINE

H INDIA
B KARNATAKA

2004-05 2009-10 2011-12 2020-21

Year

I11. SUSTAINABLE DEVELOPMENT GOALSIN KARNATAKA

Karnataka is being one of the progressive states in the country compared to other states like Madhya Pradesh, Uttar Pradesh, Bihar,
Telangana, Odisha, and West Bengal etc. Karnataka has goa wise committees identified around 605 total indicators which encompass
national indicator (305) and additional state indicators (300), which is the highest number of indicators developed by any state in the
country. Karnataka is being highly sensitive to universal development by organizing various programmes initiated by international
institutions such as United Nations Development Programme (UNDP), World Bank, UN, and other organizations. The state has taken
up the implementation and monitoring of SDGs and targets on priority basis. The planning, programme monitoring and statistics
department is formulating strategies for attainment of sustainable development goals in Karnataka by 2030.

Karnataka State L evel Action Plansfor SDGs

2030 agenda needs to be supported & strengthened by the strategies & action plans at the state level. Karnataka state has developed
AVALOKONA (New Decision Support System) platform that enable citizens to access data on budget & expendituresincurred.

1. State Level Steering Committee: - Effective & efficient action plan for SDGs

2. Separate Technical Cell: - Monitor the progress of various SDGs

3. Goal Wise Committee: - Every SDG indentified indicators & additional state indicators

4. Nodal Officers: - Contribute to the goal asa member

5. Monitoring & Coordination Committee: - Budget requirements of SDGs
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District Level Action Plan for SDGs

2030 agenda needs to be supported & strengthened by strategies & action plans at district level in Karnataka. The following are the
action plans of Haveri district:- District Planning Committee (DPC):-This committee collects datafor district with district specific targets
to ensure the effective and efficient implementation of SDGs and evaluation of the development programmes.Public Affairs Centre
(PAC).International Institute of Information Technology .

Sustainable Development Goals Coor dination Centre (SDGCC)

As part of the Planning Department in partnership with United Nation Development Programme (UNDP). This center’s main intention
isto achieve innovative action of the SDGs. This center’s motive isto attain the Vision of 2030: Strategies & Action Plan, Community
Broadcast Programs. community radios are connecting to government schemes & programs, SDG Centre for youth engagement, SDGs
for Youth, NGOs for SDGs, and Mediafor SDGs.

TABLE:2. Number of SDG Indicator Developed by Karnataka Based on National Indicator Framework

Goal Number Goal National State Total
Indicator Indicator

1 No poverty 19 4 23
2 Zero hunger 19 38 57
3 Good health & well being 41 43 84
4 Quality education 20 10 30
5 Gender equality 29 21 50
6 Clean water and sanitation 19 20 39
7 Affordable and clean energy 5 12 17
8 Decent work and economic growth 40 26 66
9 Industry innovation and infrastructure 17 25 42
10 Reduced inequalities 6 37 43
11 Sustainabl e cities and communities 16 6 22
12 Sustainable consumption and production 17 8 25
13 Climate action 4 27 31
14 Life below water 13 11 24
15 Life on land 21 1 22
16 Peace, justice and strong institution 19 11 30
Total 305 300 605

(Source: Karnataka economic survey 2021-22)
According to the Karnataka economic survey 2021-22 information is already published by this paper, so we are going to conduct a study
on national and state indicators regarding no poverty which is the first goal of sustainable development. Karnataka has adopted the
national indicator (19), and state indicator (04), and total indicator (23) for no poverty, which is the first target of sustainable
development. The goal of no poverty is included in the category of human development needs and services. Karnataka has aready
achieved 52ndrank in 2018, 49" rank in 2019 and 68™ rank in 2020, in poverty eradication, the first goal of SDGs.

TABLE:3. SDGsmeasuresisdivided into four categories

S.NO SCORE CATEGORY KARNATAKA
1 100 scorer Achievers First goa of ‘No Poverty’ performance score 68 this goal move to
2 65 to 99 scorer Front Runner front runner category. Karnataka 10th ranks of no poverty
3 50 to 64 scorer Performer performance.
4 00 to 49 scorer Aspirant (Source: Karnataka economic survey 2021-22)

IV.PROFILE OF HAVERI DISTRICT

Haveri district came into existence on 24th August 1997, in the state Karnataka with an allotted district code of 564. The district hasthe
boundary of 4,823 s km and occupies 21t rank  in the State and 231% rank in India. It lies at 14°79°N latitude, 75°40" longitude and
605m E atitude. In the year 2019, the district covered 7.12% forest area of total geographical area. Haveri district isdivided into 7 talks,
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10 towns and 696 villages. The district is exactly in the center of Karnataka with equal distance from Bidar in the far north and till
Kollegal in the far south. It has two sub-divisions namely Haveri and Savanur with seven taluks namely Hanagal, Shiggaon, Savanur,
Haveri, Byadagi, Hirekerur and Ranebennur.

PICTURE:1. KARNATAKA MAP PICTURE:2. HAVERI DISTRICT MAP
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HAVERI DISTRICT ECONOMY

According to 2011 census, the district has 3,25,456 total number of households with tota population of 15,97,668 including 8,19,128
males and 7,78,540 females causing it to 18" rank inthe state and 313" rank in India( 2021 data projected total population is 18,38,540
including 9,51,476 males and 8,86,991 females).The districts total rural population is 12,42,167 including 6,38,450 males and 6,03,717
females causing it to 14™ rank in the state and 275" in India. The district urban total population is 3,55,501 including 1,80,678 males
and 1,74,823 females and causing it to 19" rank in the state and 269" in India. The density of population of the district is 331 persons
per sq km. The sex ratio is pegged at 950 (females per 1000 males) while the child ratio stands at 946 (females per 1000 males). The
population growth rate during the period 2001 to 2011 was 11.02% including 10.62% males and 11.44% females. In the year 2019 the
number of live births in the district was 20,907 out of which 10,743 were males and 10,164 were females. In the same year the number
of deathsin the district was 11,414 out of which 6,708 were males and 4,706 were females. The district has a total number of 7, 30,066
workers, with 4, 90,731 males and 2, 39,335 females. Labor Force Participation Rate is (2017-2018) 55.68% (Rural), 54.51% (Urban).
Looking at the above data we know that the mgjority of people in this district are living in rura areas and the proportion of employees
isless than 50% of the total population of this district.

Agriculture is the major source of income in haveri district because the majority of people live in rura areasin the district and their
primary occupation is agriculture. The district 2018-19 data Gross District Domestic Product *17,53,328 in lakh at Current Prices and
%13,34,890 in lakh at Constant (2011-2012) Prices.Then Net District Domestic ¥16,15,630 in lakh at Current Prices and ¥12,16,448
in lakh at Constant (2011-2012) Prices. The district 2019-2020 data Gross District Domestic Product ¥22,84,893 in lakh at Current
Prices and *16,11,772 in lakh at Constant (2011-2012) Prices. Then Net District Domestic ¥20,01,436 in lakh at Current Prices and
%13,81,729 in lakh a Constant (2011-2012) Prices When looking at the revenue of this district, it is seen that haveri district is very
backward compared to the district of south Karnataka but this district year to year increasing the income level.

The district Per Capita Income (NDDP, at Factor Cost) 2018-19 data X 95,196 at Current Prices and %71,675 at Constant (2011-2012)
Prices and 2019-2020 data 3115780 at Current Prices and 79,931 at Constant (2011-2012) Prices. 2021-2022 economic survey report
per capitaincome (GDDP) X 1, 32,178. Looking at the per capita income information of this district, it can be seen that the persona
income of the people of the district isincreasing year by year and consumption, production, investment, is also increasing. By observing
the above collected data of Haveri district the average per capitaincome of the people isincreasing day by day, due to the changesin
income level consumption level, production investment and standard of living the overall development has taken place.
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V.MULTIDIMENSIONAL POVERTY INDEX (MPI)

The Multidimensional Poverty Index was launched by the United Nations Devel opment Programme (UNDP) and the Oxford Poverty
& Human Development Initiative (OPHI) in 2010. MPI is based on the idea that poverty is not unidimensional (not just depends on
income and one individual may lack several basic needs like education, health etc.), rather it is Multidimensional.

Dimensions Used by MPI:

MPI uses three dimension and ten indicators which are Health, Education, and Standard of Living.

1. Health; child mortality and nutrition (1/6 weightage each, total 2/6)

2. Education: years of schooling and child enrollment (1/6 weightage each, total 2/6)

3. Standard of Living: Electricity, Flooring, Drinking Water, Sanitation, Cooking Fuel and Assets (1/18 weightage each, total 2/6)

Whoispoor asper MPI?

A person is multidimensional poor if she/heis deprived in one third or more (means 33% or more) of the weighed indicators (out of the
tenindicators). Those who aredeprived in one half or more of the weighted indicators are considered living in extreme multidimensional
poverty.MPI issignificant asit recognizes poverty from different dimensions compared to the conventional methodol ogy that measures
poverty only from the income or monetary terms.

Equation of MPI (MO)

The Multidimensional Poverty Index reflects both the incidence and the intensity of multidimensional poverty. The index (denoted by

MO) is the product of the two partial indices, the Headcount Ratio (H) and Intensity of poverty (A) of multidimensional poverty.
Equation of MPI: MO=H X A

1. Headcount Ratio (H): The identification of multidimensionally poor individuals, the next step is to determine the proportion of

multidimensionally poor individuals in the total population. This is known as the headcount ratio of multidimensional poverty or the

incidence of poverty and isthe first of two partial indices used to determine the MPI. The headcount ratio (denoted by H) answers the

question ‘how many are poor?

2. Intensity of Poverty (A): Theintensity of poverty (denoted by A) is the average proportion of deprivations which is experienced by
multidimensionally poor individuals. It is the average deprivation score of all multidimensionally poor individuals. A is the second
partial index used in the construction of the MPI and answers the question how poor are the poor?

TABLE: 4. PERCENTAGE OF MULTIDIMENSIONAL POVERTY INDEX

COUNTRY, MPI
STATE, DISTRICT MPI
_0.14%
T 0.12%
Z 0.10% \\
% 0.08% ~
w 0.06% G
INDIA 0.12% g 0.04%
KARNATAKA 0.06% E 0.02% Series1
HAVERI 0.06% & 0.00%
o
v v N
\a S\s
&
W

Source: National Multidimensional Poverty Index (NITI Aayog, 2021 Based on the National Family Health Survey-4 (2015-16)

When welook at the abovetable India’s Multidimensional Poverty Index is0.12 percent and if we compareit to Karnataka, Karnataka’s
Multidimensional Poverty Index is 0.06 percent, which is much lower than India. Similarly, Haveri district in Karnataka state also has
the same multidimensional poverty index as Karnataka state. When we look at this Multi-dimensional Poverty Index, we come to know
that the poverty rate is decreasing across the state of Karnataka. Also, the poverty rate is decreasing in Haveri district aswell.
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TABLE: 5. PERCENTAGE OF MPI IN KARNATAKA AND HAVERI (Rural and Urban)

STATE & DISTRICT
VPl MPI
0.10%
[»)
KARNATAKA 0.06% 8‘82;’
Rural 0.08% PO
=2 0.04% -
Urban 0.02% 0.02% -
HAVI;RI 8.862/0 0.00% -
Rur .07%
g % [J N N &
Urban 0.04% & §F &L
O U N
&

u MPI

Source: National Multidimensional Poverty Index (NITI Aayog, 2021 Based on the National Family Health Survey-4 (2015-16)

Looking at the above table, the Multidimensional Poverty Index of Karnatakais 0.06 percent, of which 0.08 percentisin rural areas and
0.02 percent in urban areas. When compared to Haveri district, the rural MPI of Karnatakais 0.01 percent higher and haveri urban MPI
is0.02 percent higher than urban MPI of Karnataka

TABLE: 6. PERCENTAGE OF INDICATOR WISE MPI IN KARNATAKA & HAVERI (Rural and Urban)

STATE & HEALTH EDUCATION STANDERD OF LEAVING

DISTRICT Nutrition | Child & Maternal | Yearsof School Cooking | Sanitation | Drinking | Electricity | Housing | Assets | Bank
Adolescent [ Hedlth [ senooling | Attendance | Fuel Water Account
Mortality

KARNATAKA | 29.88% 1.05% 7.94% 16.15% 6.98% 9.81% 9.35% 2.93% 0.82% 7.99% | 4.22% | 2.87%
Rural 29.58% 1.00% 7.66% 15.96% 6.34% 10.30% 9.61% 3.10% 0.81% 8.36% | 4.39% | 2.91%
Urban 31.46% 1.34% 9.39% 17.15% 10.38% 7.22% 8.02% 2.05% 0.92% 6.03% | 3.35% | 2.70%
HAVERI 30.17% 0.89% 7.87% 14.85% 4.47% 10.51% 8.67% 3.64% 1.38% 10.10% | 5.01% | 2.43%
Rural 29.48% 1.02% 7.54% 15.30% 4.56% 10.55% 8.77% 4.16% 1.29% 10.30% | 4.86% | 2.17%
Urban 34.95% 0.00% 10.18% 11.72% 3.78% 10.25% 7.99% 0.00% 2.05% 8.70% | 6.10% | 4.28%

Source: National Multidimensional Poverty Index (NITI Aayog, 2021 Based on the National Family Health Survey-4 (2015-16)

The above data reveals that the MPI of Karnataka and Haveri district measures the poverty level based on three factors, the most
important of which are health education and standard of living. Looking at the above data, overall we know that health education and
standard of living are lower in rural areas compared to urban areas of Karnataka. Similarly, the condition of Haveri district is also
similar.We came to know that rural areas need to be developed more than urban areas because in rural areas. Poverty can be eradicated
only when the basic amenities are provided to the people living in large number.

VI.POVERTY ALLEVATION PROGRAMMES
Karnataka being the progressive state formulated several policies and programmes in end of poverty. The poverty alleviation programs
in Karnataka can be categorized based on whether it is targeted either for rural areas or urban areas in the state. Most of the programs
are designed to target rural poverty asthe prevalence of poverty is highin rural areas also targeting poverty isagreat challenge in rura
areas due to various geographic and infrastructure limitation. The programs can be mainly grouped into wage and self employment
programs, food security programs, socia security programs, urban poverty alleviation programs, skill India programs for employment.
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1. National Food Security Mission: (NFSM)

This is a centrally sponsored scheme launched in October 2007 its main goal is to increase food crops and security in the face of
increasing population. 60% of the funds are allocated from the center and 40% from the state. This schemes main objectives area
expansion and productivity enhancement, creating employment opportunity, restoring productivity and fertility, entitling form level
economy. This scheme provides subsidy for sowing seeds kits, chemical fertilizers and agriculture machineries.

Haveri district has been chosen for implementation of national food security mission(NFSM)’s inter-cropping scheme in the state on a
pilot basis the project has been designed with an objective of helping formers get better revenue through cultivation of multi-crops has
taken special interest in getting the project for Haveri district. Two lack acresin Haveri district if through inter-cropping different crops
including pulses & oil seeds are cultivated farmers have a chance of getting guaranteed income to promote inter-cropping with an
objective helping farmers aready the district has been allocated seed kits of pulses worth X 2.44 crore for distribution among farmers
for cultivation in 600 hectares seeds of pulses and oil seedswill be distributed in al the raita ssmparka Kendra.

2. National Social Assistance Programme (NSAP)

The programme introduced anational policy for social assistance for the poor and aims at ensuring minimum national standard for socia
assistance in addition to the benefits that states are currently providing or might providein future. In providing social assistance benefits
to poor households for the aged, widows, disabled and the case of death of the breadwinner, the NSAP aims at ensuring minimum
national standards in addition to the benefits that the state are currently providing or might provide in future. Theintention in providing
or might providing 100 percent central assistance is to ensure that socia protection to the beneficiaries everywhere in the country is
uniformly available without interruption. Accordingly, the central assistance should not displace states on expenditure in this respect
and that the state may expand their own coverage of social assistance independently wherever they wish to do so.

At present five schemes introduce in Karnataka government for BPL persons. 1. India Gandhi national old age pension scheme
(IGNOAPS), 2.Indira Gandhi national widow pension scheme (IGNWPS), 3.Indira Gandhi national disability pension scheme
(IGNWPS), 4.National family benefit scheme (NFBS) and Annapurna.

TABLE:7. Total Number of Beneficiaries (NSAP Schemes)

S.No Schemes Karnataka Haveri
1 IGNOAPS 899424 23884
2 IGNWPS 452027 19205
3 IGNDPS 44825 1827
4 NFBS 6545 2

3. Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA)

This scheme introduced September 2005™ a centrally sponsored scheme which provides alegal guarantee for 150 days of work in each
year to any adult member of rural household whose adult members are willing to do unskilled manual work. This schemes implemented
by the ministry of rural development. The scheme has multiple aims: social and livelihood security, poverty alleviation, increasing rura
consumption, creation of durable assets for rural development and environmenta protection, social inclusion, and strengthening
panchayat rgj system. This scheme introduce for overall sustainable goal achievement in the Karnataka state.

The proportion of persons provided with MGNREGASs work to total demanding in Karnataka was 84.26% almost on percentage with
national average (84.75%). However only a small proportion of households were able to have 100 days of work which ranged from
0.1% in kalaburagi to 2% in vijayanagar.

TABLE:8. HOUSEHOLDS AVAILED 100 DAYSOF EMPLOYMENT UNDER THE (MGNREGA)
Year 2016-17 2017-18 2018-19 2019-2020 2020-21
Karnataka(in lakhs) 1.96 0.3 211 1.87 241
Looking at the above table, in the last five years of the MGNREGA scheme, the level of employment in the state of Karnataka is
increasing year by year and the poverty level is decreasing.

Haveri district has also adopted the MGNREGA scheme. It can be seen that the rural people of Haveri district are getting employment
opportunities from this scheme. It can aso be seen that the income level of the rural people is increasing year by year. From these
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schemes it can be seen that the rural areas of Haveri district are moving towards development. It can also be seen that the rural poverty
rate of Haveri district is decreasing year to year.

TABLE:9. Employment Provided For Financial Year 2021-2022 M GNREGA
S.No Block Total Attendance
House Hold Employed Per son Days Gener ated

1 Byadgi 12130 668356
2 Hanagal 24790 1257252
3 Haveri 13935 628429
4 Hirekerur 17572 1128963
5 Ranebennur 14913 683450
6 Rattihalli 12070 624652
7 Savanur 11200 498354
8 Shiggaon 8401 415740

Total 115011 5905196

Sources: Govt of India, Ministry of Rural Development, Department of Rural Development

4. Women and Child Development Schemes:

1. Stree Shakthi programme: Stree shakthi programme was launched in 2000-01. Stree Shakti has provided poor and marginalized
women an opportunity to collectively save and borrow money. This has enabled them to take up various income-generating activities.
Karnataka state self help group is a good medium to congregate women. The programme implimemented throughout the state to
empower women through groups. Under the scheme, each group comprises about 15 to 20 women members who come from below the
poverty line families, women belonging to families that are landless or agricultural laborers, and largely SC/ST women. At present,
there are 1.65lakh self-help groups, comprising 25.85lakh women members. The groups had % 12638.59 crore since inception. The
introduce several programs CDS-Nationa Nutrition Mission, 2.Bhagya Laksmi Y ojana, Integrated Child Protection Scheme, Pradhana
Mantri Maatru Vandana Y ojane.

CENTRAL GOVRNMENT LATEST POVERTY ALLEVATION PROGRAMMES

1. Banking And Insurance Related Schemes. Pradhan Mantri Jan Dhan Yojana(PMJDY), Pradhan Mantri Sukanya Samriddhi
Y ojana(PMSSY), Pradhan Mantra Mudra Y ojana(PMMY), Pradhan Mantri Jeevan Joythi Bhima Y ojana( PMJIBY), Pradhan Mantra
Suraksha Bima Y ojana(PMSBY), Atal Pension Y ojana(APY) and Kisan Vikas Patra.

2. Agriculture and Rural Development Related: Pradhan Mantri Fasal Bhima Y ojana(PMFBY) Pradhan Mantra Gram Sinchai
Y ojana(PMGSY), Sansad Adarsh Gram Y ojana(SASY), Deen Daya Upadhyaya Gram Joythi Y ojana(DDUGJY)

3. Housing and Urban Development Related Schemes: Pradhan Mantra Awas Y ojana (PMAY), Atal Mission for Rejuvention and
Urban Transformation (AMRUT), National Heritage City Development And Augmentation Y ojana(HRIDAY') and Smart City Mission.
4. Technology, Education and Skill Development Related Schemes: Digital India, Skill India, Deen Dayal Upadhyaya Grameen
Kaushyalya Y ojana(DDUGKY), Unnath Bharat Abhiyan, Pradhan Mantri Kaushal Vikas Y ojana(PMKVY), Vidyanjai Scheme and
Swayam Prabha.

5. Employment and Poverty Alleviation Related Schemes: Den Daya Antyodaya Y ojana, Make in India, Startup India, Pradhan
Mantri Garib Kalayan Y ojana (PMGKY)

6. Health and Sanitation Releted Schemes: Swachh Bharat Abhiyan, Pradhan Mantri Jan Aushadhi Y ojana(PMJAY), Pradhan Mantri
Surakshit Matritva Y ojana.

7. Electrification Related Schemes: Integrated Power Development Scheme (IPDS), Ujwal Discom Assurance Yojana (UDAY),
Pradhan Mantra Ujjwal Y ojana.

STATE GOVRNMENT LATEST POVERTY ALLEVATION PROGRAMMES

1. Welfare of SC/CT Scheme: a) Kuteera Joythi: free electricity supply increased to 75 units

2. Farmers, Agricultureand Horticulture:- a) Mukyamantri Raita Vidhyanidhi Programme: 3438.69 crore worth of scholarships
distributed to 9.98 lakh students. b) Pradhan Mantra Krishi Samman Scheme: income support extended to X 50.35 lakh farmers in
2021-22%47.831akh farmers in 2022-23

3. Welfare of Weavers: Nekar Samman Scheme: income support increased from Rs. 2,000 to 5,000. Amount transferred to 49,544
weavers directly in 2021-22
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4. Social Security Schemes:Increase in Old Age Pension, Sandhya Suraksha, Widow Pension, Maitri, Manaswini, monthly pension for
differently abled people and acid attack victims. To help 75 lakh beneficiaries

5. Rural Water Supply Schemes: 1."Mane Manege Gange' Jalajeevan Mission: new tap connections provided to 22.85 lakh
houses. 2.Jalajeevan Mission: 100% goal achieved.

6. Food Security scheme: Distribution of 1 kg Finger Millet/Sorghum in addition to 5 kg of Rice to every beneficiary holding a priority
ration card

7. Sahakara Samruddhi : Distribution of agriculture loans amounting to 20,971.79 crore to 28.42 lakh farmers GO issued to
reimplementation of Y ashaswini Scheme

8. Irrigation: Between July 2021 and June 2022, irrigation capacity was created for 79,731 acres by spending an amount of 17,270.13
crore

SUGGESTIONS OF END OF POVERTY
The generation of employment isimportant in poverty aleviation because of the following reasons:
» Itwill increase theincome level of the poor household families and will help in reducing the rate of poverty in the state. Hence,
there isa significant relationship between unemployment and poverty.
» It will decrease thru rural —urban migration through the generation of employment programsin rural areas.
» Anincrease in theincome level through the generation of employment programswill help the poor in accessing basic facilities
including education, health facilities, and sanitation.

If Gandhijis dream of “village swarg)” is to be realized, the state will be able to develop only when the rural areais developed. If this
village swargj isto be a poverty free state, Karnataka has adopted the principle of no poverty asthefirst goal of sustainable development
to make it a poverty free state in 2030.

VII.CONCLUSION

The Poverty rate and MPI for both Karnataka state and Haveri district is examined in this paper. It is observed that the poverty rateis
decreasing year by year. On the other hand, the per capita income, consumption expenditure and living standard of the people have
increased over aperiod both Karnataka and Haveri District Level. The mgjority of the people in Haveri District areliving in rura areas
and it isrecommended that there is need to create more employment opportunities and strengthen the poverty eradication programmein
order to proper development of Haveri District. This paper examined the various schemes undertaken by the central and state
governments to make the state of Karnataka as poverty free by 2030, which is one of the sustainable development goals.

Karnataka is one the leading states in India in achieving sustainable development goals through the income generation, creation of
employment opportunities, proper implementation of poverty eradication programmes, providing education and health facilities for
their needs persons. Karnatakaisalso very sound technological development and good governance. The state must set amore ambitions,
visions and aim to achieve USD 1 trillion GSDP by 2032. Its citizens must unite under focused strategies to meet this goal. This call
for a fresh perspective in planning, goal setting, strategic, initiatives and a much focused human development initiative to ensure the
higher job creation, increased incomes for its citizens and the highest quality of life for all. The next decade presents a generational
opportunity for our state and it isone al our citizens will work together to achieve.
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ABSTRACT

The technological changes have made mobile phone services significantly useful throughout the world. At present, varieties of services
are offered by mobile phone companies to their users daily. However, the satisfaction of the Investor on mobile phone services measures
the success of the service providers. So, it ts now one of the prior objectives of the mobile phone service providers to meet the expectations
of their customers at the same time meet the current market requirements. Investor compares their perception of the quality of services
and how they are satisfied overall with their experiences. Focussing on this fact, the present study has been made to analyse the
satisfaction of users of Jio mobile phone services. An attempt has been made in this study in analysing the satisfaction level of
customers towards Jio mobile phone services in Bhubaneswar city. The study focuses to identify the satisfaction level of users of the
Jio mobile phone service. The primary source of data is collected with a sample size of 200.

KEY WORDS: customers, Satisfaction, Jio, Quality of services, Garrett ranking

1. INTRODUCTION

M obile phone has become indispensible to everyday life of human beings. Mobile phones are easy to operate by everybody. Mobile
services have been seen as an effective communication process in growing and developing the economy. This sector has shown
impressive growth during last few years. In other words, mobile service sector is one of the fastest-growing industriesin India. The
rapid growth of mobile service sector is associated to the various pro-active and positive policy measure that were taken in last few
years by the Government, the dynamic, enthusiastic and innovative entrepreneuria spirit of the various telecom service providers
both in private aswell as public sector.

customers satisfaction is the primary goal of every business organization. In the rapid changing business scenario, almost service
sector organizations activities are investor oriented. Hence, it is essentia for the mobile service provider to understand the impact
of various Demographic variables that influence the perception and satisfaction level of the customers in order to succeed in the
market. This study aimsto identify the satisfaction of the customers on mobile service in general and Jio mobile service. In view of
this, asurvey based descriptive research design adopted to conduct this study in Bhubaneswar City.

Understanding the needs of the consumer for the product or service is fundamental to determine the level of consumer satisfaction.
It is known that the demographic background always dictates a person’s needs and preferences. Moreover, due to the different
demographical impact, which always varies from person to person, hence, there exist a different degree of satisfaction on the same
product offered by the service provider to the different consumers. Therefore, getting insightsinto demographical differences among
consumers and their impact on consumer choices helps for better understanding of consumers’ need and preference and as a result
enhances the ability of the service provider for delivering superior services for investor satisfaction. The amount of satisfaction
realized by the consumer is highly dependent upon the degree to which their needs and preferences are fulfilled. Thisresearch paper
attemptsto study theinfluence of various demographic factors on the satisfaction that the consumers derive from Jio mobile services.

2. REVIEW OF LITERATURE

A literature review givesthe guidelines and helps to design the present research topic, which is anarrative in nature. Following are
some relevant literatures reviewed for the current study which is vital for evaluation. Leisen B, Vance C, (2001), in their research
paper “investor satisfaction, Globaization, international Trade, Service Quality, Strategy, Telecommunication Industry” have
examined the strategic implications of service quality dimensionsin relation to investor satisfaction. The study isin across cultura
study of telecommunication service provision in Germany and the USA. They concluded that there exists a significant difference
between the two countriesin terms of the relative importance of service dimensions. Dixit Sanjay, ShuklaHarish et. a. (2008), have
studied on monophobiain the Indian scenario. In their study on “A Study to Evaluate Maobile Phone Dependence Among Students
of a Medical College and Associated Hospital of Central India” it was found that this disorder is equally prevalent among the study
group irrespective of gender. Thereis atremendous increase in the use of maobile phone usersin the past decade in India. However,
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there is no statistically significant association was observed in the study in relation to gender, place of stay and academic sessions
with nomophobia score. Zahari Ahmad Suffian Mohd, Momani Khaled Al, Nor AzilaMohd (2011), have studied on “The influence
of perceived privacy on investor loyalty in mobile phone services: An Empirical Research in Jordan” the study covers some issues
of investor loyalty on mobile phone service subscribers. Their study analysed and concluded that privacy was positively significant
towards investor loyalty; the mobile service provider must ensure investor privacy in their servicesto fully satisfy their subscribers.
Petzer D. J. and Meyer C. F. De (2011), in their research paper “The perceived service quality, satisfaction and behavioral intent
towards cell phone network service providers. A generational perspective” have examined perceived quality of services and the
satisfaction levels of different generations on cell phone network service providers along with their behavioural intentions towards
the service provider. The findings of the study exhibit a significant correlation between the perceived level of service quality, level
of satisfaction and their behavioral intent towards service provider. Rahman Sabbir, Hague Ahasanul, Ahmad Mohd Ismail Sayyed
(2011), in their study “Choice Criteria for Mobile Telecom Operator: Empirical Investigation among Malaysan CUSTOMERS,
they had attempted to identify the different choice criteria by the CUSTOMERS for mobile phone operator in the Malaysian Mobile
Telecom market. The outcome of the research indicates that vibrant relationships among several dimensions of service quality,
price, and brand image have existed on the consumers’ perception. Rajpurohit Prof. R.C.S,, VasitaDr. M.L. (2011), have studied
on the consumer preferences and their satisfaction level towards the mobile phone service providers of Jodhpur city, Rajasthan. The
study opined that, consumers prefer prepaid plans for availing mobile services. A magjor chunk of the consumer treats their mobile
phone as a necessity for the daily life transactions. The study revealsthat the most preferred service provider among consumers was
BSNL at Jodhpur city of Rgjasthan State, followed by Airtel and V odafone service providers. Rahman, Muhammad Sabbir, (2012),
in his study on “Service quality, corporate image and investor’s satisfaction towards CUSTOMERS perception: An exploratory
study on telecom customers in Bangladesh has indicated the determinants that are significantly influencing telecom investor’s
perception in Bangladesh. The statistical analysis of his study has concluded that, most of the telecom CUSTOMERS are highly
concerned about service quality followed by corporate image. Pandit Richa, Upadhyay Devina (2012), studied “Consumer
perception towards 3G mabile technology gives some positive and some negative influences Attitude towards Using (ATU) 3G
services”. The study tries to find out consumer perception towards the usage of 3G mobile technologies and the usage pattern of 3G
technol ogies by the mobile usersin Ahmadabad. The study revealed that the speed of 3G mobile technology is higher in comparison
to other generations of technologies in India. Smart phones are more suitable for using 3G technol ogies than other mobile devices
inIndia. There are no differencesin the consumers’ usage pattern of 3G mobile technologiesin Ahmadabad. Consumers’ perception
towards 3G mobile technol ogies does not change as per their demographic factors like age, income and occupation in India

3. RELEVANCE OF THE STUDY

Investor satisfaction is the primary goal for ailmost all business organizations. In this competitive business scenario, every activity
begins and ends with the investor need and their satisfaction. Now, the growth and development in the telecommunication industry
has made a tremendous change and contributing towards increased GDP, creates employment opportunity and provides a boost for
economic growth in general. A stiff competition exists between the private sector service providers of this industry. In spite of a
well-established network and infrastructure supporting, certain service providers weren't able to acquire more market share because
survival in this industry very much depends on investor service and satisfaction. There exists a marginal difference between the
servicesrendered by the different private service providers, however, the expectation of the consumer and more possibility to switch
from one service provider to another, based on their satisfaction. It is very essentia for the service provider to understand the
influence of various Demographic variables upon the perception and satisfaction level of the customers to remain win situation.
This study could assist the service providers with respect to their enhancement of the quality of the services offered.

4. RESEARCH METHODOLOGY

The purpose of this paper is to analyze the relationship between the investor perceptions towards mobile phone services provided
by Jio. The study isalso aimed at examining the factorsinfluencing investor satisfaction on Jio mobile phone services at four major
city/towns of Bhubaneswar City in Odisha.

5. HYPOTHESISOF THE STUDY
The following are the hypothesis to be tested in this study:
e Thereexists arelationship between network connectivity and customer level of satisfaction
e There exists arelationship between billing accuracy and customer level of satisfaction
e Thereisarelationship between clarity of voice transmission and customer level of satisfaction
e There exists arelationship between alternative plans and schemes and customer level of satisfaction

6. RESEARCH METHODOLOGY

The source of Data collection is based on both from primary and secondary sources. the research is survey based on primary datain
the Bhubaneswar City of Odisha. The survey based on primary datais obtained through adesigned questionnaire. The questionnaire
isadministered to users of JIO service and the sampling unit classified on the basis of demographic factorslike age, gender, income,
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occupation, educational qualification and monthly income. Stratified simple random sampling technique is used for the present
study, comprising 200 respondents. For the purpose of the study, sample respondents have been asked on a5-point Likert’s scale to
specify their ranging from “strongly agree” to “strongly disagree”. The data have been collected for five months during the cal endar
year 2020 during COVID-19 pandemic period i.e., from June 2020 to October 2020. The regression analysis is used to study the
significance of demographic factors of age, gender, qualification, income, occupation, and marital status towards the satisfaction
level of the respondent on the uses of Jio mobile phone services. Further Garrett ranking are used on perceived some variables of
the respondents of the Jio users. The statistical package SPSS has been used for the analysis of the collected primary data. In order
to find out the reliability on the questionnaire the internal reliability has been considered and it is tested using Cronbach's alpha
method.
Table 1.Demographic Characteristics of the Respondents

Variable Frequency Per cent
Gender Mae 111 55.5
Female 89 44.5
Age Below21 years 27 135
21 yearsto 40 years 151 75.5
41 to 60 years 22 11.0
Occupation Student 135 67.5
Govt. Employee 13 6.5
Business 20 10.0
Pvt. Employee 21 10.5
Professional 4 2.0
House wife 7 35
Educational Upto 10th 9 4.5
Qualification | Upto 12th 6 3.0
Under graduate 44 22.0
Postgraduate 121 60.5
Professional 20 10.0
Family Below 15,000 136 68.0
Income (Per 15,001 to 50,000 42 21.0
Month) 50,001 to 1,00,000 9 4.5
Above 1,00,000 13 6.5

Source: Primary Data
There are about 55.5 percent male respondents, 44.5percent are female and75.5percent of the respondents are of 21 years to 40
years. It can be seen from the Table 1 that about 67.5percent of the respondents are student who were using the mobile for online
classes during the pandemic period of the study followed by employee of Pvt organisations (10.5percent). The set of respondents
chosen for the study happened to be well educated with more than 60percent of the respondents being post-graduates and 10 percent
were having professional qualification. Most of the respondents (68percent) falls in the monthly income slab of below Rs.15,000
followed by 21percent in the Rs.15,001 to Rs.50,000 category (Table 1).

7. DATA ANALYSISAND INTERPRETATIONS
To analyse the reasons for selecting the mobile service the respondent was asked to rank the factorsin the order of their importance.
The ranks given by respondents were quantified using the Garrett Ranking Technique (Garrett, 1969).

Table 2. Rank the Following Factorsin the order of their importance

Particulars 1% Rank 2" Rank | 39 Rank | 4" Rank | 5" Rank Total Mean Rank
Score
Quick and 132 21 1 15 31 18845 94 5
Easy Contact
Officid 81 49 9 22 39 21700 108 2
Purpose
Prestige 61 49 29 29 32 23445 117 1
Contact Any 117 13 28 20 22 20485 102 4
Where
Economy 102 31 21 34 12 21460 107 3
Source: Primary data
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The Table 2 depicts that prestige is the prime reason for respondents for choosing mobile services, followed by official purpose.
The next reason was economy. The fourth reason was for contact anywhere. Quick and Easy Contact stood at the last reason for
choosing the mobile services.

Reliability Test

To find out the consistency and stability of the instruments applied in the survey Reliability test is used. In this study, Reliability
test is performed in order to ensure that whether the questionnaire which were used in this study is reliable and whether it satisfies
the purpose for which it is intended or not, and can render afault-free operation. The result is displayed in the table given below:

Reliability Statistics
Cronbach's
Alpha N of Items
.786 18

Source: Primary data
The above table shows the reliability for 18 items of the questionnaire. The Cronbach’s Alpha for these items is 0.786 which
indicates that this questionnaire isreliable for the present study and so there is no need to any modification in the questionnaire.

Measuring therelationship with the level of satisfaction

It istried to examine the relationship between the level of satisfaction and the different factors of Jio mobile services. The linear
regression model is used which indicates the weak/strong relationship between the level of satisfaction and the different factors of
Jio mobile services.

In Table 3 and Table 4 the relationship of network connectivity and the level of satisfaction is exhibited and shows that there exists
a strong relationship between network connectivity and satisfaction level and supports the Hypothesis One that “There is a
relationship between network connectivity and customer level of satisfaction”

Table3 Model Summary
Change Statistics
Adjusted R | Std. Error of| R Square
M odel R R Square Square the Estimate Change F Change| dfl df2 | Sig. F Change
1 3207 102 .098 415 102 22.517 1 198 .000
a. Predictors: (Constant), THE BASIS OF NETWORK CONNECTIVITY
Source: Primary data
Table 4ANOVAP
Model Sum of Squares df Mean Square F Sig.
1 Regression 3.880 1 3.880 22.517 .000!
Residud 34.120 198 172
Tota 38.000 199
a Predictors: (Constant), THE_BASIS OF_NETWORK_CONNECTIVITY
b. Dependent Variable: Satisfaction in Using Services

Source: Primary data
In Table 5 and Table 6 the relationship of billing accuracy and the level of satisfaction is exhibited and shows that there exists a
strong relationship between billing accuracy and satisfaction level and supports the Hypothesis Two that “There is a relationship
between billing accuracy and INVESTOR level of satisfaction”.

Table5 Mode Summary

Change Statistics
Adjusted R | Std. Error of| R Square
M odel R R Square Square the Estimate Change F Change| dfl df2 | Sig. F Change
1 2042 .042 .037 429 .042 8.609 1 198 .004

a. Predictors: (Constant), THE BASIS OF BILLING ACCURACY

Source: Primary data
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Table6 ANOVAP

Model Sum of Squares df Mean Square F Sig.
1 Regression 1.583 1 1.583 8.609 .0042
Residual 36.417 198 184
Total 38.000 199

a. Predictors: (Constant), THE_BASIS OF BILLING_ACCURACY
b. Dependent Variable: Satisfactionin Using Services
Source: Primary data

In Table 7 and table 8 the relationship of clarity of voice transmission and the level of satisfaction is exhibited and shows that there
exists a very weak relationship between clarity of voice transmission and satisfaction level and does not support the Hypothesis
Three that “There is a relationship between clarity of voice transmission and customer level of satisfaction” rather the alternativeis
significant.

Table.7 Model Summary
Change Statistics
Adjusted R | Std. Error of| R Square
M odel R R Square Square the Estimate Change F Change| dfl df2 | Sig. F Change
1 .045° .002 -.003 438 .002 .396 1 198 .530
a. Predictors: (Constant), THE_BASIS OF CLARITY_OF VOICE
Source: Primary data
Table. 8 ANOVAP
M odel Sum of Squares df Mean Square F Sig.
1 Regression .076 1 .076 .396 5302
Residua 37.924 198 192
Total 38.000 199
a. Predictors: (Constant), THE_BASIS OF CLARITY_OF VOICE
b. Dependent Variable: Satisfaction in Using Services

Source: Primary data
In Table 9 and Table 10 the relationship of aternative plans and schemes and the level of satisfaction is exhibited and shows that
there exists a strong relationship between alternative plans and schemesand satisfaction level and supports the Hypothesis Four that
“There is a relationship between alternative plans and schemes and customer level of satisfaction”

Table9 Model Summary
Change Statistics
Adjusted R | Std. Error of| R Square
M odel R R Square Square the Estimate Change F Change| dfl df2 | Sig. F Change
1 .250° .062 .058 424 .062 13.166 1 198 .000
a Predictors; (Constant), BASIS OF ALTERNATIVE_PLANS AND_SCHEMES
Table10 ANOVAP

M odel Sum of Squares df Mean Square Sig.
1 Regression 2.369 1 2.369 13.166 .000?

Residual 35.631 198 .180

Total 38.000 199
a. Predictors: (Constant), BASIS_ OF_ALTERNATIVE_PLANS AND_SCHEMES
b. Dependent Variable: Satisfaction in Using Services

Source: Primary data

8. SUGGESTIONS AND CONCLUSION

The wireless network connection depends on various factors like time, usersload in week or year, locations, size or volume of the
document transmitted by the users, latency, bandwidth and quality of handset etc. These factors may sometimes delays to the users
when they attempt to access or dissemination information via their wireless handheld devices. As a conseguence the long delays
may then are associated with “increased feelings of lost” and “negative impression” for the end users. (Sears and Jacko, 2000).

In aservice consumption process the customers always compare and evaluate their experience on the service performance with their
prior expectations to exhibit post performance behaviour. In the post performance behaviour, they are likely to be satisfied when
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their expectations are fully or greatly met. On the contrary, the behavioural differences are observed in the responses of the satisfied
customer and dissatisfied one. A satisfied consumer may not switch over to other rather will re-use the service and will be loyal or
make recommend the service to their friends and others. On the other hand, the customers who are less satisfied may behave
adversely like will complain on poor service quality, will not be loyal and will not exhibit positive rather negative word-of-mouth,
switch over service provider, etc. (Lovelock and Wirtz, 2008).

However, this paper only focuses on the five variables (Quick and Easy Contact, Official Purpose Prestige, Contact Any Where and
Economy) upon the selection of services. There are many other variables can also be considered for observation of the users
behaviour. Nevertheless, such variables can result in satisfying the mobile users in general. This study was undertaken to examine
and understand the consumers’ satisfaction in some selected variableswhile experiencing the use of JIO mobile services. It isnoticed
that the prestige, official purpose, economy, contact anywhere and Quick and Easy Contact are the order of importance with relation
to the overall satisfaction of the users. So, it is suggested that, while any modification in service rendered or tariff plan as well as
induction of new service, the service provider must consider for the greater interest of existing as well as the potential users of the
mobile service in these aspects for the overall customers’ satisfaction.

9. RECOMMENDATION
i Introduce different varieties of offer/plans to attract and adopt the non JO users focusing on the average economic
conditions of the non JIO users.
ii. Strengthen and widens the network coverage of JO Service for Quick and Easy Contact at anywhere at any time.
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ABSTRACT
Bronchial asthma remains a pressing issue in pediatrics, with high prevalence and a continuous increase in morbidity among
children. It has been found that most children with bronchial asthma have a history of perinatal central nervous system (CNS) damage.
Despite progress in the diagnosis and treatment of bronchial asthma, the mechanisms by which perinatal CNS lesions influence asthma
development are varied, and existing treatment regimens for such children are not always highly effective. This highlights the need for
improved treatment methods for children with bronchial asthma who also suffer from the consequences of perinatal CNS injury.

KEYWORDS: bronchial asthma, central nervous system, perinatal injury, neurostimulation, morphofunctional indicators, Semax.

Bronchial asthma (BA) is one of the most common chronic respiratory diseasesin children. Recently, significant progress has been
made in studying the etiology, pathogenesis, clinical course, and diagnosis of BA. However, many treatment-related issues remain
unresolved. It is known that bronchial asthma typically begins in the first five years of life, often manifesting with pronounced
bronchial obstruction (BO), especially in children who have atopic dermatitis. It should be noted that BO is widespread among
children in the first 5-6 years of life, with respiratory vira infections being the main trigger for its development. In many
pathological conditions, recurrent BO symptoms are observed. Therefore, differentiating BA from other diseases presenting with
BO isnot straightforward. Thisis due to the presence of various BO symptoms and the difficulties in functional diagnostics during
the early years of life [National Program “Bronchial Asthma in Children: Treatment Strategy and Prevention”, 2017; Heppe N.A.
et al., 2018].

It should be noted that the timing of theinitiation of BA treatment affectsits outcome. Therefore, once aBA diagnosisis confirmed,
therapy should commence as early as possible [Selroos O., 2008]. Early administration of low-dose inhaled glucocorticosteroids
(ICS) in patients with BA leads to stabilization and improvement in lung function compared to those whose treatment began 2—4
years after diagnosis. Delaying treatment may require higher doses of ICS. The impact of delayed ICS therapy is noticeable even
after 5 years of treatment [Selroos O, Lofroos AB, Pietinalho A, Riska H., 2004].

The choice of treatment depends on the severity, degree of control, and period of BA. However, an individualized approach in
selecting treatments and methods is essential. Recent studies indicate that most children with BA have a history of perinatal central
nervous system (CNS) injury, which increases the risk of BA by 3.4 times in preschool-aged children. It has been proven that
perinatal injuries contribute to frequent bronchial obstruction in children in the first years of life [Pavlenko V.A. et a., 2015].

According to recent literature, newborns who experienced hypoxia-ischemia during the perinatal period often have neurological
deficits of varying severity in later childhood, such as delays in neuropsychological and motor development, minimal brain
dysfunctions, difficulties in social adaptation, cerebral palsy, and epilepsy [Trepilets S.V. et a., 2018; Krasnorutskaya O.N.,
Ledneva V.S., 2018]. However, the impact of CNS injury sequelae on BA progression in children, depending on psychosomatic
status, has not been studied, nor are there data on the specifics of BA progression and treatment in children with different clinical
manifestations of CNS pathology.
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Thus, all of the above necessitates further development of new diagnostic and prognostic criteria for the progression and course of
bronchia asthmain children with perinatal CNS injury consequences.

OBJECTIVE OF THE STUDY
To investigate the causative factors and potential treatment options for bronchial asthma in children with perinatal CNS injury
sequelae, considering a range of neuropsychological, psychosomatic, immunological, and functional parameters.

MATERIALSAND METHODS
According to the protocol, the examination of children included a comprehensive set of anamnesis (epidemiological and disease
history, questionnaires), clinical, laboratory (IL-4, IL-8, TNF-a, neuron-specific enolase (NSE), insulin-like growth factor-1), and
clinical-instrumental research methods.

A clinical and neurological examination was conducted among 72 children aged 5-7 years with moderate BA (51 boysand 21 girls)
who had segquelae of perinatal CNS injury. Based on the therapy received, the children were divided into two groups: the main
group, which included 38 children (52.8%) who, in addition to standard treatment, received therapy targeting identified neurological
impairments, and the comparison group, which included 34 patients (47.2%) who received only standard therapy.

All patientsin the main group received the following treatment: a hypoallergenic regimen; a hypoallergenic diet (an elimination diet
excluding or limiting allergens depending on sensitization level); baseline anti-inflammatory therapy in the form of combination
medications (salmeterol + fluticasone) at adose of 25/125 mg. During remission periods, respiratory muscle training was prescribed,
including therapeutic exercise, chest massage, and breathing exercises with forced exhalation.

In addition to the baseline therapy, main group patients received methionyl-glutamyl-histidyl-phenylalanine-prolyl-glycyl-proline
(Semax nasal drops 0.1%) to correct the consequences of perinatal CNS injury. The drops were administered daily in each nostril,
1 drop twice aday (morning and afternoon) at a dose of 5-6 mcg/kg. The average daily dose was 300-400 mcg/day. The treatment
course lasted 2 months, split into two 30-day courses with a 3-month break in between.

To enhance neuroplasticity, interhemispheric relationships, and cortical -subcortical interactions, the children in the main group also

underwent translanguage neurostimulation using the “Neuroport” device (Figure 1). The procedure lasted 30 minutes, twice a day,
with atotal of 10 sessions per course. A second neurorehabilitation course was conducted for al patients after 3 months.

Hefgollopy

Figure 1. Trandlanguial Neurostimulation Device
Numerous studies have shown that physical factors significantly contribute to the treatment and rehabilitation of children with BA.
Thisis partly due to their comprehensive effects and physical properties, as well as their alignment with physical processes within
the body and their ability to influence regulatory systems. Since the multifactorial nature of alergic inflammation in BA involves
many bodily systems, 15 sessions of Nordic walking (NW) were included in the BA therapy program for children in subgroup A,
with each session lasting 30 minutes twice aweek.
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RESULTS AND DISCUSSION

In the main group, the majority of children (84.2%, n=32) achieved disease control within three months of starting the
comprehensive therapy. Only 15.8% (n=6) required an increase in baseline anti-inflammatory therapy up to 375 mcg/day. With this
dosage, disease control was achieved in all children within four weeks. In the comparison group, fewer than half (44.1%, n=15)
achieved disease control within three months (p=0.0078). The remaining 55.9% (n=19) required an increase (step-up) in therapy,
raising the baseline dose to 375 mcg/day of fluticasone. Of these, 23.5% (n=8) achieved control, but 32.4% (n=11) (p=0.011)
continued to show exercise intolerance over six weeks. For these children, baseline therapy wasincreased to 500 mcg/day, resulting
in disease control. Two children (5.9%) did not achieve control even at 500 mcg/day due to unfavorable living conditions; their BA
severity was reclassified as severe, and therapy was adjusted accordingly.

It was al so found that among the main group children who needed higher doses of inhaled glucocorticosteroids (ICS) (25 children;
34.7%), 48% (n=12) had autonomic dysfunction, 40% (n=10) had attention deficit hyperactivity disorder (ADHD), and only 12%
(n=3) had speech disorders. This indicates that children with ADHD and autonomic dysfunction more frequently required higher
doses of ICS.

To evaluate the effectiveness of the proposed BA therapy program, a follow-up assessment of disease control (complete, partial, or
absent) was conducted six months later using the ACT test, peak flowmetry, and spirometry with forced expiratory volume (FEV 1).
Specia attention was paid to the frequency of daytime symptoms and nighttime awakenings (Table 1). Spirometry and peak
flowmetry parameters analyzed included vital capacity (VC), vita index, peak expiratory flow rate, breath-hold duration on
inhalation (Stange test), and chest excursion. Abdominal muscle strength was assessed with the child lying on their back, measuring
the time they could hold their legs straight at the knees and bent at a 45° angle at the hips. Back muscle strength was measured in
seconds, with the child in a “swallow” position lying on their stomach, noting the duration of torso hold until the child stopped the
test. Physical performance was also evaluated using a two-step step test. The Robinson index (double product=heart rate (HR) in
bpm x systolic blood pressure in mmHg; normal Robinson index is 70-94 units) and Ruffier index (where RI=Ruffier index, P1=
resting pulse rate, P2=pulse rate after the first 15 seconds of the first recovery minute, P3=pulse rate in the last 15 seconds of the
first recovery minute) were calculated. If RI < 3, performance was rated excellent; from 4 to 6, good; from 7 to 9, average; from 10
to 14, satisfactory; and 15 or more, poor.
Tablel
Dynamics of Morphofunctional I ndicators After the Therapy Course

Patient Group
Indicator Comparison Group (n=34) Main Group (n=38)

Chest excursion, cm 3,8+3,9 8,5+5,3*

Vital lung capacity, L 1,315 3,3+1,8*

Vital index, mL/kg 44.3+2 4 56,2+2,3*

FEV1, % of formed VC 1,3+0,6 3,8+1,8*
Peak expiratory flow rate, L/min 316,1+6,8 393,3+3,3*
Stange test (breath-hold on inhalation), sec 23,8+2,3 37,12, 7*
Abdomina muscle strength, sec 13,8+6,5 39,4+6,3*
Back muscle strength, sec 12,9+5,8 28,5+8,6*

Ruffier index, units 19,8+6,3 12,1452

Robinson index, units 112,4+3,7 84,8145

General physical performance, kgm/min-kg 41,7422 54,6+2,5*

Note: * — p<0.05, indicating significant differences between the main group and the comparison group

Since there were no significant differences in the evaluated parameters between groups at the beginning of the study, it was
reasonable to conduct a comparative analysis after six months of observation. The results showed that in the main group, the
comprehensive therapy course significantly improved respiratory function indicators. Chest excursion was 2.2 times greater in the
main group compared to the comparison group receiving only baseline therapy (3.8+3.9 cmvs. 8.5+5.3 cm, respectively). The main
group also showed increases in vital lung capacity and vital index to 3.3+1.8 L and 56.2+2.3 mL/kg, exceeding the comparison
group values by 2.5 and 1.3 times, respectively. Comprehensive therapy led to an increase in forced expiratory volume (3.8+1.8 L)
and peak expiratory flow rate (393.3+3.3 L/min) compared to those in the comparison group receiving standard therapy (1.3+0.6 L
and 316.1+6.8 L/min, respectively). Breath-hold time on inhalation in the main group was 1.6 times higher than in the comparison
group, reaching 37.1+2.7 seconds. Similar improvements were seen in back muscle strength (2.2 times), abdominal muscle strength
(2.9 times), and general physical performance (1.3 times).

Significant improvements were also observed in the psychoneurological status of the main group (Figure 2).
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Figure 2. Neurological statusof children in the main group under comprehensive ther apy

In 36.8% of children (n=14), improvements in sleep and its quality were observed, while attention span and memory were restored
in 34.2% (n=14) of cases. The children were more engaged, their attention span increased significantly, and fatigue decreased. Due
to the activation of the brain’s speech areas, including both expressive (motor) and receptive (sensory) speech, improvements in
speech rate and rhythm were noted (n=19; 50%). Additionally, the activation of the Barrington center, responsible for regulating
urination, led to the development of circadian rhythms and the habit of bladder control at night in 31.6% (n=14) of children.

Upon enrolling children with BA in the study, it was found that high levels of TNF-a, IL-4, and IL-8 correlated with the extent of
CNS damage, as confirmed by elevated NSE levels. This further illustrates the systemic and profound interconnection between
immune and neurological processes. Meanwhile, low levels of physical development and its disharmony were associated with
decreased serum insulin-like growth factor-1. Overall, the synergistic integration of data on inflammation and neurological
conditions may lead to a deeper understanding of the pathogenesis of BA and perinatal CNSinjuriesin children.

One key aspect of amultimodal therapeutic approach may be combining anti-inflammatory therapy with neuroprotective drugs. For
instance, TNF-a antagonists could help reduce systemic inflammation, potentially decreasing tissue damage not only in the
respiratory tract but also in the CNS. The use of neuroprotectors (specifically, 0.1% nasal solution of Semax) aimsto lower neuron-
specific enolase levels (44.7+4.4 ng/mL at the start of therapy to 26.2+1.4 ng/mL at the six-month follow-up) and protect neurons,
enhancing the therapeutic effect and improving disease prognosis. Nordic walking (NW) contributed to a1.2-fold increaseininsulin-
like growth factor-1 levels, rising from 153.2+2.2 ug/L before treatment to 183.2+1.2 ug/L by the end, which should positively
affect the physical development of children with BA against the background of long-term CNS effects (Table 2).

Table2
Laboratory indicatorsin children with BA in the main group during therapy
. Main Group
Indicator Main Group . (6 Months of Reference Values
(1 Month of Observation) )
Observation)
IL-4, pg/mL 8,98+0,33*" 4,9+0,15% 2,23+0,08
IL-8, pg/mL 58,13+1,38*" 29,24+0,68* 4,43+0,06
TNF-a, pg/mL 92,6+4,5*" 58,943, 1* 9,87+1,9
NSE, ng/mL 44744 4% 26,2+1,4 15,9414
Lg?ﬂ"”"'ke Growth Factor-1, 153,042,0%° 183,2+1,2 213,241,7
*Note: * - significance compared to reference values (p<0.05)
" - differences between the main group’s indicators at the start and end of therapy (p<0.03)

Therefore, when developing personalized therapy for BA in children, a comprehensive clinical-neurological examination that
includes arange of functional parametersis necessary. The inclusion of the developed comprehensive therapy program for children
with BA against the background of long-term CNS damage contributesto improved neurological status, |eading to positive dynamics
in the functioning of the respiratory and cardiovascular systems.
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The proposed comprehensive treatment program for BA in children with long-term CNS damage isa cyclical process and includes
patient assessment, therapy adjustment (both pharmacological and non-pharmacological), and monitoring of treatment response
with correction of identified neurological syndromes. The primary goal of the presented algorithm and a parameter of therapeutic
efficacy isto achieve control with prolonged remission and to prevent exacerbations.
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ABSTRACT

The Industrial Revolution, which emerged in Britain in the 18th century, was a major event that significantly influenced the course of
human history. Lapar, Mantoux, and Ueda Teijiro all mentioned that Marx and Engels used or systematically explained the term
"Industrial Revolution". However, these references were brief and lacked in-depth analysis, leaving room for further exploration and
elaboration. Based on original works and returning to the texts, Marx and Engels analyzed and elucidated the five key factors that triggered
the Industrial Revolution from the perspective of the contradiction between productive forces and relations of production. They presented
the relationships between the subjects involved in these factors and, from the standpoint of the proletariat and with human emancipation
as the guiding principle, revealed the institutional roots of alienated labor. They also analyzed and clarified the historical mission of the
proletariat and the historical value of the Industrial Revolution, providing a valuable intellectual legacy and meaningful historical insights
for understanding and grasping the ongoing new wave of the Industrial Revolution.

KEYWORDS:. Marxist thoughts on the Industrial Revolution; subject-object factors; class standpoint; value pursuit

1. THE ORIGIN OF THE STUDY

The large-scale industry that emerged in Britain during the 18th century, along with the transformations it triggered, has been a
significant focus of academic discourse. Klaus Schwab and Nicholas Davis, in their book, argue that the term "industrial (revolution)”
might be too narrow to encompass the scope of this transformation. Instead, they suggest that the term used by 19th-century thinkers
such as Thomas Carlyle and John Stuart Mill, namely "industrial revolution,” might be more suitable (Schwab & Davis, 2018, p. 5).
From the literature, it can be observed that not only 19th-century but also 18th- and 20th-century scholars employed the term "industrial
revolution” to explore this momentous event in human socia history, and Marx and Engels were no exceptions. Mantoux's work, The
Industrial Revolution in the Eighteenth Century—An Outline of the Beginnings of the Modern Factory System in England, is acclaimed
as aclassic in economic history (Mantoux, 1997, p. 7). In the preface of this book, Ashton noted that the term "industrial revolution”
was coined by Toynbee in the 18th century, and was subsequently used by Engels, Mill, and Marx (Mantoux, 1997, p. 3). Mantoux
summarized the basic characteristics of theindustria revolution as the widespread advent of "machine-based production and the factory
system,” and he referenced Marx's discussion in Capital to clarify the distinctions between factories and craft workshops (Mantoux,
1997, p. 1). From the footnotes that Mantoux provided at the end of his book, it can be seen that Rappard pointed out in The Industrial
Revolution in Switzerland and the Origins of Legal Labor Protection that Engels had used the term "industrial revolution” in The
Condition of the Working Class in England on pages 11 and 355 in 1845, while Marx systematically elaborated on it in Capital
(Mantoux, 1997, p. 390). However, Mantoux and Rappard did not provide detailed explanations of how Marx and Engels used or
explained the term.

Teijiro Ueda, in the opening chapter of The History of the Industrial Revolution, stated that Marx and Engels not only explained the
necessity of the "industrial revolution” from the standpoint of scientific socialism but also frequently used the term (Ueda, 2017, p. 1).
While investigating the direct causes of the industria revolution, he directly cited Engels, stating that the industrial revolution began
with theinvention of the spinning machine and steam engine (Ueda, 2017, p. 7). However, as Jameson put it, "The'privilege’ of Marxism
liesinitsintervention and mediation between different theoretical codes, far beyond what these codes can achieve themselves' (Jameson,
1997). In other words, in terms of Marx and Engels’ usage and explanation of the term "industrial revolution," Teijiro Ueda provided
relatively more commentary compared to Mantoux and Rappard, but it was still far from being a deep and systematic analysis of Marx
and Engels' thoughts on the industria revolution. This paper aimsto return to the original works, re-examine the texts, comprehensively
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and thoroughly restore and interpret theinitial thoughts of Marx and Engels on the industrial revolution, supplement, expand, and deepen
the perspectives of the above-mentioned scholars, provide valuable historical insights for understanding and grasping the new wave of
industrial revolution, and offer intellectual toolsand apractical guidefor the breakthroughsin core technologies and industrial upgrading
in China.

2. SIX DIMENSIONS OF MARX AND ENGELS THOUGHTSON THE INDUSTRIAL REVOLUTION

Engels once humbly stated that most of the guiding ideas he and Marx developed, particularly in the fields of economics and history,
belonged to Marx (Marx & Engels, 1995, p. 242). Engels also emphasized that in The Condition of the Working Class in England, he
described the "youthful phase” of the British Industrial Revolution (Marx & Engels, 1995, p. 422), while Marx, in Capital, depicted the
period when "the prosperity of British industry had reached its peak”. In this work, Marx devel oped their ideas into a scientific system
(Marx & Engels, 1995, p. 423). Therefore, following Marx's logical pathway in Capital, this paper examines their thoughts on the
industrial revolution through six dimensions to analyze their rich content and profound connotations.

(1) The Historical Prerequisites of the Industrial Revolution: The Development of Exchange and Division of Labor

The Industrial Revolution in Britain in the 18th century was not arandom event; rather, it was a manifestation of the interconnectedness
and mutua influence of exchange and the division of labor, reaching a decisive point through continuous development. Marx linked
these facts with the evolution of industrial production methods and expounded on the historical prerequisites of theindustrial revolution.
Marx divided industrial production since the Middle Ages into three historical periods: household handicrafts, handicraft manufacture,
and large-scale industry. These three periods succeeded one another like geological layers. Handicraft manufacture emerged from
household handicrafts in two forms—simple cooperation and cooperation based on division of labor. Initialy, with the establishment of
the colonia system and the development of maritime trade, exchange means and markets expanded, and capital accumulated
continuously. In order to conduct large-scale production and reduce unnecessary costs, different production tools and craftsmen were
gathered in alarge workshop under the control of asingle capital. However, they continued laboring according to handicraft production
methods, meaning that small master craftsmen worked with afew apprentices and assi stants, with each worker manufacturing the entire
product, completing each operation sequentially. This was the smplest form of cooperation, in which there was almost no division of
labor or only partial division.

As external market demand and exchanges continued to expand, the need arose to provide a large quantity of finished goods within a
specific time frame. This necessitated the adjustment and ateration of the original production methods, thereby shifting labor within
workshops to a new method. Specifically, the various operations required to produce the entire product were separated and isolated
according to the principle of division of labor, with each worker specializing in asingletask or partial procedure, al operations occurring
simultaneoudly in collaboration. This kind of divison became systematic and institutionalized, leading to the differentiation,
specialization, and simplification of production tools. Marx stressed that the accumulation of production tools and the development of
division of labor were closaly linked and mutually reinforcing. Every significant technological development in machinery spurred further
division of labor, and every increase in division of labor, in turn, prompted new inventionsin machinery (Marx & Engels, 1972, p. 164).
Since machines consisted of numerous simple tools assembled into a single mechanical apparatus, which increasingly developed into
sophisticated machine systems, the period of handicraft manufacture laid the technical and material foundation for the advancement and
application of machinery.

At the same time, Marx pointed out the production and technological limitations inherent in handicraft manufacture. On the production
side, the specific division of labor in handicraft manufacture fixed workersin isolated operations, whereas the production of goods often
required a series of interlinked stages and processes. Maintaining the continuity of these interconnected operations inevitably incurred
additional, non-productive expenses. Technologicaly, as different operations required varying time commitments, unequal quantities
of intermediate products would be produced in equal periods. To achieve production goals within specific timelines, labor all ocation
across operations needed to be adjusted proportionally. In Marx's view, compared to household handicrafts, handicraft manufacture had
its advantages, but "it could not achieve genuine technical unity based on its own foundation” (Marx & Engels, 1972, p. 386), nor could
it overcome "the separation of individual processes resulting from division of labor" (Marx & Engels, 1972, p. 418). True technological
unity existed only in mechanized factories, and only in machine-based production could continuous, uninterrupted work occur without
dividing processes (Marx & Engels, 1972, p. 418). Additionally, the technol ogical foundation of handicraft manufacture remained within
the scope of manual 1abor. When market demands expanded to the extent that manual labor could no longer satisfy them, it was necessary
to surpass its technological limitations and transition to large-scale industry based on machinery. Thus, the contradictions and conflicts
between the technological foundation of handicraft manufacture and the production demands it had created led to the historical
prerequisites for the British Industrial Revolution.
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(2) The Technological Foundation of the Industrial Revolution: Developed Machines Driven by an Automatic Engine

Marx divided developed machinery into three components: the prime mover, which generated power; the transmission mechanism,
which transmitted power; and the tool or working machine, which processed and produced. From a functiona or division-of-labor
perspective, the advanced machinery used in large-scale industry evolved based on technological changes in working machines and
prime movers. Marx referred to changes in the working machines as the first revolution and the "use of the steam engine as a machine
generating motion" as the second revolution (Marx, 1978, p. 53). Engels went even further by straightforwardly stating that "the
invention of the steam engine and cotton-processing machines' spurred the industrial revolution (Marx & Engels, 1957, p. 281). Marx
elaborated on the transformation of hand tools into developed machinery, analyzing the technological foundation of the industrial
revolution.

Thefirst stage involved changes to the working machines, i.e., the part of the machine that performed the labor, which originated in the
tools and implements of household handicraft production and further developed during the heyday of handicraft manufacture (Marx,
1978, p. 53). The sequentia invention of the spinning jenny, the water frame, and the spinning mule, all of which were referred to by
Engels as "cotton-processing machines,” resulted in changes to the working machines. However, these working machines till relied on
"human beings themselves' for power and skill, and they did not fundamentally transform the mode of production. Nevertheless, they
represented the "origin of theindustrial revolution" (Marx, 1978, p. 53), heralding its arrival.

The second stage was the transformation of the prime mover. As the scale of the working machines increased and the number of tools
on those machines expanded, the transmission mechanisms grew, necessitating a source of power greater and more consistent than
human labor to provide continuous, uninterrupted motion. Consegquently, Marx emphasi zed that "the creati on of working machines made
the revolution of the steam engine necessary” (Marx & Engels, 1972, pp. 390-391). Importantly, the steam engine being referred to here
was James Watt's double-acting steam engine—a prime mover capable of generating its own power through the consumption of coal
and water. It was also described as the "universal motive power applicable to al industrial sectors' (Marx, 1978, p. 117). This
advancement transformed machinery from a mere hand tool into an elaborate system driven by an automatic engine, thereby enabling
the mass production of machines by machines themselves. Large-scale industry established the technological foundation it required,
shifting from the handicraft manufacture method to machine-based production, transforming sectors beyond textiles and chemicals, such
as mining, metallurgy, metalworking, machinery manufacturing, and transportation, among others—all the "sectors of industrial
activity" (Marx & Engels, 1957, p. 219). Especially notable was the advancement of machinery manufacturing, which alowed the
machine system to continue to develop into a unified automatic system, fostering interdependence between previoudly isolated
production sectors. Thus, the industrial revolution reached its "most decisive stage”" (Mantoux, 1997, p. 269).

(3) Ingtitutional Guarantee of the Industrial Revolution: Establishment and Popularization of the Factory System

From within the large-scale industry, advanced machinery driven by steam engines represented a fundamental technological factor—
arguably the most crucia among them. Observing the historica development of industrial production, household handicrafts
corresponded to cottage and household industry systems, and handicraft manufacture corresponded to the workshop and craft production
systems. Similarly, large-scale industry based on advanced machinery required an organizational and production system aligned withiit.
Marx noted that the application of advanced machinery relied on factories that implemented a comprehensive division of labor, with
machine-based production completing its work within mechanical factories. Factories represented the inherent form of workshops based
on machine usage, with mechanical factories being the most advanced form of employing devel oped machinery, whilethefactory system
represented the corresponding form of advanced labor organization (Marx, 1978, p. 41). The factory system was inextricably linked to
the use of advanced machinery, and the two were regarded as basic features of the industrial revolution. The former acted as an
institutional guarantee, while the latter served as the technological foundation; together, they promoted the industrial revolution,
interacting and reinforcing one another. As mentioned earlier, developed machinery underwent an evolutionary and developmental
process, and so did the factory system—it gradually and continuoudly infiltrated all industrial sectors (Marx & Engels, 1957, p. 495).

Marx quoted Dr. Andrew Ure's view of the factory system as an "order," noting that such order was absent in handicraft manufacture,
which was based on scholastic division of labor. The three aforementioned "cotton-processing machines' described by Engels
represented different stages of the factory system. The use of the spinning jenny did not require speciaized workshops and had little
impact on workers, without altering labor organization or destroying household handicrafts, thereby marking the transitional phase
between household and factory systems. Arkwright gathered capital to install the water frame in large buildings, signed partnership
agreements, and established the largest factory of the time, employing numerous home-based workers—thus " grafting the factory system
onto the workshop system," and establishing order. Nevertheless, this did not fundamentally alter the nature of industrial production but
only marked the beginning of the factory system. The invention and use of the spinning mule, especially water-powered automatic
spinning mules that were used in hundreds of factories, provided the factory system with a solid framework. Marx pointed out that "a
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labor organization and labor combination entirely dependent on a system of machinery emerged only in factories driven by an automatic
machine" (Marx, 1978, p. 55). With the application of steam-powered advanced machinery in factories, workshops expanded into
mechanical factories, manual labor transformed into machine-based production, and the factory system was established. In textile,
metalworking, and machinery manufacturing industries where the enterprise conditions allowed, the factory system was widely adopted,
achieving "absolute dominance" in large mechanical factories (Marx & Engels, 1957, p. 486). It even dominated large-scale agriculture
(Marx, 1978, p. 41), thereby providing a solid institutional foundation for the industrial revolution.

With the establishment and popularization of the factory system, production materials such as machinery and raw materials became
increasingly concentrated, and population and capital also concentrated in factories. Marx considered this concentration, based on the
factory system, to be "the condition for machine production” (Marx, 1978, p. 43). This was a means for capital to control production
materials and achieve capital appreciation, as well as a new condition for labor exploitation and control. In other words, the machine-
based production rooted in the factory system fundamentally transformed the modes and nature of production, heralding the beginning
of the eraof large-scaleindustry. This organized form of machine-based production became a consciously controlled mode of capitalist
domination, characterized by the organized system of large-scale production and factory organization. Hence, industry based on
machinery and the factory system was directly interpreted as "an organization, a production system" (Mantoux, 1997, p. 9)—aform of
production relationship that typified the nature of capitalism and had the power to influence the entire economic and socia system, to
the extent that people could consider it as revolutionary.

(4) The Scientific Foundation of the Industrial Revolution: The Development and Application of Scientific Theories and Methods
By the 18th century, a new field of inquiry—technology as a study of production processes—began to emerge. Mechanics, physics,
chemistry, and other natural sciences increasingly became connected with industrial production, and scientists were explaining these
connections in ways that provided scientific theories and methods for new inventions and production improvements (Marx, 1978, p.
72). Watt's invention of the steam engine exemplified the extensive application of these sciences, with continuity, automation, and the
operationa speed of machine production al being "solved through the technological application of mechanics and chemistry” (Marx &
Engels, 1972, p. 417). In the broader context, the Industrial Revolution was both nurtured during the age of empiricism and emerged
during the age of scientific advancement. Marx examined the process of invention, construction, and application of the steam engine
through the lens of dynamics and mechanics, thereby elucidating the scientific basis of the industrial revolution.

Technologically, the Industrial Revolution was propelled by successive transformations of working machines and power engines, and
the technological shift and union of the power engine and working machines played a decisive role. Marx explained that, during the
process of production, the power that drove the tool included human labor, animal power, water power, windmills, watermills, and steam
mills. Among these, the first four sources of power did not represent any new principles, whereas the construction of the watermill was
the true application of mechanics (Marx, 1978, pp. 58-59). After the Middle Ages, watermills coexisted with handicraft and handicraft
manufacture production but did not trigger afundamental transformation in production methods. It was not until the second half of the
18th century that the steam engine, invented to create steam mills, resulted in an automatic system of machinery. This progress in
technology was not solely the result of generations of accumulated experience but aso the appearance and application of theories such
as friction theory, siphon theory, hydraulics, hydraulic engineering, and turbine theory during the 18th century. Specifically, James
Watt's technical improvements to the Newcomen steam engine—including the invention of the double-acting steam engine—were
achieved through significant scientific discoveries, including mechanical theory, the theory of latent heat, the principle of the condenser,
and the principle of rotary motion, all developed through systematic, long-term experimentation in laboratories. Though building the
steam engine still required the collaboration of skilled craftsmen such as clockmakers, tinsmiths, and watermen, its use represented the
thorough application of science in production. For example, its application in the textile and paper industries involved alternating
mechanical and chemical processes. In machine manufacturing—particularly for the production of specialized precision machines—it
was necessary to ensure that the equipment and processes used to manufacture them achieved high levels of accuracy and precision.
Manual labor and traditional production processes no longer met these demands, necessitating the introduction of new principl es such
as the principle of diding and the principle of pneumatics. Without corresponding scientific theories and methods, high-level machine
production would not have been possible (Marx, 1978, p. 123).

Therefore, traditional manual labor and production techniquesinitialy assisted new inventions and large-scale industry. However, with
the invention and widespread use of Watt's steam engine, science became an indispensable factor in production processes, transforming
production into a scientific application. This transformation not only represented "the concentration of traditional experience,
observation, and occupational secrets derived from experimental methods' but a so the development of these into scientific theories and
methods, which were used to analyze and solve production problems, driving the transformation of production methods and fostering
the advancement of the industrial revolution (Marx, 1978, p. 208).
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(5) The Capital Logic of the Industrial Revolution: The Relationship Between Science and Large-Scale Machine Production Under
Capitalism and I ts Consequences

According to Engels, the political revolution in France and the philosophical revolution in Germany were the result of the union between
science and philosophy, while the Industrial Revolution in Britain was the result of the combination of science and practice. However,
during the 18th century, scientific disciplines such as mathematics, mechanics, and chemistry had already achieved their own forms of
scientific knowledge, and in terms of scientific discoveries and technological advancements, "France, Sweden, Germany, and Britain
were more or less on the same level” (Marx, 1978, p. 233). Y et why did the Industrial Revolution first occur in Britain? Marx explained
thiswith "four onlys': only under the capitalist mode of production could "the kind of practical problemsthat required scientific solutions
arise for the first time"; only the immediate needs of capitalist production reached a scale that "made the application of science both
possible and necessary"; and only in Britain had economic rel ationshi ps devel oped to the point where " capital was able to take advantage
of scientific advances' (Marx, 1978, pp. 206, 233). In other words, the occurrence of the Industrial Revolution was aso rooted in the
link between science and large-scale machine production mediated by capital. Marx analyzed this relationship and its consequences by
examining the relationship between capital and labor productivity, revealing the underlying logic of capital in the Industrial Revolution.
In Marx's analysis, capital isvalue capable of creating surplus value, while labor is the source of value, and surplus labor is the source
of surplus value. In pursuing endless capital accumulation, capitalists aso sought to continually increase labor productivity, or as Marx
stated, "labor productivity is productivity precisely because it is the productivity of capital; their growth is one and the same" (Marx,
1978, pp. 182-183). The value of a commaodity is determined by the socially necessary labor time it embodies. Machinery, being a
product of production, has value and represents social labor. In production, machinery transfers its value—determined by the labor
required for its creation—to the products, thereby contributing to their appreciation. Machinery's use thus contributes not only to society's
labor productivity but also converts natural forces, such as water, wind, steam, and electricity, into components of social |abor. While
natural forces, resources, and even scientific forces may cost the capitalist nothing, capitalists can only harness these forces by
"possessing capital," especially "the form of machinery as capital" (Marx, 1978, p. 190). Through the use of machinery, capital generates
surplus value from surplus labor. In this way, capitalism transforms the productive potential of society into the productive force of
capital. Capital's goal of increasing labor productivity and extending the scope of production required that all domains of nature submit
to production (Marx, 1978, pp. 190-192).

As a result, under capitalist production, large-scale machine production not only subordinated natural forces to direct production
processes but aso, for the first time on a large scale, created the material means for the advancement of natural science. Capitalism
transformed scienceinto a practical tool for production, making it aconscious and systematic element of production. Researchers funded
by capitalists were encouraged to continually explore practical applicationsfor science to advance production, thereby “for thefirst time
systematically and extensively developing and applying scientific factors' (Marx, 1978, p. 208). This use of science enabled capitalists
to extend their ability to exploit and control nature, and the productivity of capitalist production grew "at an unprecedented pace and on
an unprecedented scale”" (Marx & Engels, 1995, p. 741), fundamentally transforming production and social life.

However, Marx aso emphasized that in mechanical factories, organized under the factory system, surplus value ultimately stemmed
from the exploitation of labor power. The capitalist's appropriation of science, and the conversion of science into an applied science for
production, was accomplished by "subordinating the worker to capital” (Marx, 1978, pp. 211-212). Thus, under the capitalist mode of
production, both science and machinery became forces that opposed labor—forces that obeyed and served capital, executing the
"function of amaster". To the worker, these forces became "alien, antagonistic, and domineering” (Marx, 1978, p. 207).

Therefore, the result of linking science with production under the capitalist mode of production was inherently dual in nature. While the
productive forces of capitalism underwent significant expansion, the relations of production also experienced deep changes, intensifying
the degree of exploitation and oppression faced by workers and exacerbating the antagonism between capital and wage labor. This
antagonism manifested as a contradiction between capitalists and workers, or the bourgeoisie and the working class, acontradiction that,
when intensified to a certain point, would lead to socia revolution. Engels thus believed that the result of applying science in production
was also socia revolution (Marx & Engels, 1972, p. 28), thereby shifting the focus of Marxist industrial thought from capital logic to
the logic of human emancipation.

(6) The Historical Value of the Industrial Revolution: Facilitating the Construction of the Association of Free Individuals

Marx believed that, during the Industrial Revolution, science increasingly entered human life through large-scal e industry and reshaped
it. Even though, under the capitalist mode of production, science had "to fully develop in aform alien to humanity" (Marx, 2016, p. 86),
it nonetheless laid the groundwork for human emancipation. Engels pointed out that capitalist large-scale industry had developed
"conflicts that made the transformation of production modes absolutely necessary,” but it aso "developed the means to resolve these
conflicts through immense productive forces' (Marx & Engels, 1995, pp. 607-608). Hence, through an examination of the capitalist
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production process, Marx and Engels not only revealed the irreconcilable contradiction between the bourgeoisie and the proletariat but
also discovered the dynamic of productive forces and production relations and identified the path for human emancipation. They further
analyzed this path through the relationship between industry, science, and the generic essence of humanity, clarifying the historical
value of the Industrial Revolution.

Marx noted that "the history of industry and the objectively existent products of industry are open books on the essential powers of man"
(Marx, 2016, p. 85). However, under the capitalist mode of production, not only machines and science but also labor itself became an
alien force, leading to the alienation of human essence and estrangement among people. Regarding the root cause of alienated labor,
Engels argued that it "must be sought in the capitaist system itself* (Marx & Engels, 1995, p. 421), while Marx attributed it directly to
the capitalist private ownership of production materials, i.e., "modern bourgeois private property” (Marx & Engels, 1995, p. 286).
Therefore, eliminating alienated labor requires abolishing this ownership model and establishing a system of ownership based on the
socia nature of modern production material s—whereby society collectively owns the materials as means for sustaining and expanding
production, whileindividual producersdirectly own them asliving and enjoyment resources (Marx & Engels, 1995, p. 754). Thisimplies
that, after the proletariat seizes state power and establishes public authority as the ruling class, they should use this power to transform
the bourgeois-controlled social production materids into state property or public property. In doing so, these production materials are
liberated from the constraints of the capitalist mode of production, free from their role as capital, allowing their social nature to be fully
realized. Thus, the mode of ownership corresponding to the accelerated development of productive forces is established, and through
the development of industry and natural sciences, society can "lay the foundation for truly human life' (Marx, 2016, p. 86).

To Marx, conscious and free activity is a human characteristic that is demonstrated by the practical creation of an objective world and
the transformation of the natural world. Since industry represents the practical relationship between humans and nature and is also the
foundation of human science, the true human mastery over nature could only be achieved through industrial and scientific advances,
even though this was initidly in an alienated form (Marx, 2016, p. 86). This means that, under conditions of social ownership of
production materials, the conscious application of natura sciences to industry and the promotion of a new round of technological
revolution and industrial transformation would ensure the development of social production. This development would guarantee not
only an abundant material lifefor all social members but also the full development and utilization of their physical and mental abilities.
As production continues to advance, the social ownership of production materials would gradually transform into direct individual
ownership, eliminating the existence of classantagonisms. Thus, "the natural lawsthat have alwaysruled over people” and "the objective
alien forcesthat have hitherto dominated history" will come under the conscious control of humanity, and humanswill become masters
of their social relationships and, therefore, the conscious masters of nature and of themselves (Marx & Engdls, 1995, pp. 758, 760).
Consequently, humanity can form an association of free individuals, where "each individual's free development is a condition for the
free development of all" (Marx & Engels, 1995, p. 294). This represents "the historical mission of the modern proletariat” (Marx &
Engels, 1995, p. 760) and the most far-reaching historical value of the British Industrial Revolution.

In conclusion, the occurrence of the Industrial Revolution in Britain in the 18th century was not a random event but the manifestation
of the interconnected and mutual influence of industrial capitalists, inventors, scientists, and workers, who, based on the development
of exchange and division of labor, driven by capital, with science and technology as the foundation, and connected by the factory system,
reached a decisive point through continuous development. Marx and Engels, from the standpoint of the proletariat and guided by the
value of comprehensive human freedom, connected these subjective and objective factors, demonstrating the process of the British
Industrial Revolution's occurrence and development, revealing the ingtitutional roots of alienated labor, clarifying the future trend of
human social development, and explaining the historical mission of the proletariat and the actions they must take. They highlighted the
historical significance and the value of the Industrial Revolution, providing intellectual tools and historical insights for seizing the
historical opportunities of the new round of the industrial revolution and promoting the modernization of socialism with Chinese
characteristics.
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