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Abstract

Anganwadi Centres form the foundation of India’s Integrated Child Development Services (ICDS)
scheme by delivering essential services such as supplementary nutrition, early childhood education,
immunization support, and maternal healthcare at the grassroots level. Despite their significance,
Anganwadi operations in many regions continue to rely on manual record-keeping, paper registers, and
fragmented digital tools, resulting in data inconsistency, delayed reporting, and increased workload on
Anganwadi Workers (AWWs).

This paper proposes a Web-Based Anganwadi Support Application that automates and integrates key
Anganwadi operations, including beneficiary management, health and nutrition monitoring, vaccination
tracking, parent communication, and report generation. The system enables Anganwadi Workers and
supervisors to securely enter, validate, and manage data through a centralized platform while supporting
automated notifications and image-based verification. The application is developed using React Native,
Node.js, Express.js, MongoDB, and RESTful APIs, with secure authentication mechanisms and role-
based access control.

The proposed system significantly reduces manual effort, improves data accuracy, enhances
transparency, and supports real-time monitoring of child welfare services. By digitizing field-level
operations and enabling standardized reporting, the system offers a scalable and reliable solution for
strengthening ICDS implementation and improving service delivery outcomes.

Keywords: Anganwadi, ICDS, Child Welfare, Audit Automation, Health Monitoring, Web-Based
System

INTRODUCTION

An Anganwadi Support Application is a software-based solution designed to digitize and manage the
operational activities of Anganwadi Centres involved in delivering child welfare and maternal services.
The system captures essential data related to child enrollment, nutrition distribution, vaccination
schedules, health indicators, and infrastructure status, enabling efficient monitoring and reporting at both
field and administrative levels. By providing structured data entry, automated validation, and centralized
storage, the application replaces traditional paper-based processes and improves the effectiveness of
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service delivery under the ICDS framework.

The concept of digitizing Anganwadi operations has evolved with the increasing emphasis on
transparency, accountability, and data-driven governance in public welfare systems. Initially,
Anganwadi Workers maintained multiple physical registers to record attendance, nutrition distribution,
and health details, which often resulted in redundant data entry and reporting delays. With the
introduction of national and state-level digital initiatives, partial digitization was achieved; however,
many existing systems focus primarily on compliance reporting rather than field-level usability.

Data requirements for Anganwadi operations were analyzed through a review of ICDS guidelines,
existing digital platforms, and interactions with Anganwadi Workers. This analysis revealed recurring
challenges such as high data-entry workload, lack of intelligent assistance, limited beneficiary
interaction, and absence of integrated reporting mechanisms. These observations guided the design of a
system that prioritizes usability, automation, and worker-centric workflows.

The need for an Anganwadi Support Application arises from the necessity to improve operational
efficiency, ensure data accuracy, and enhance transparency in child welfare service delivery. The
proposed system centralizes Anganwadi data, supports real-time communication with parents, and
enables automated report generation, thereby reducing administrative burden and strengthening
monitoring mechanisms. Its modular and scalable design allows deployment across multiple centres and
adaptation to evolving policy requirements.

Problem Statement — Existing Anganwadi operations rely on manual and fragmented digital processes,
leading to inefficiencies, data inaccuracies, and limited real-time monitoring of child welfare services.

RELATED WORK

The digitization of Anganwadi services under the Integrated Child Development Services (ICDS)
scheme has gained significant attention in recent years due to the scale of operations and the need for
transparent, accurate, and timely reporting. Several state governments and central authorities have
introduced digital platforms to replace traditional paper-based registers used by Anganwadi Workers.
While these initiatives represent an important step toward modernization, existing systems exhibit
multiple functional and operational limitations that restrict their effectiveness at the grassroots level.
Traditional Anganwadi operations relied on manual record maintenance for beneficiary enrollment,
attendance, nutrition distribution, immunization tracking, and health monitoring. Studies have
consistently reported that manual systems are prone to data inconsistency, delayed reporting, loss of
records, and increased workload for Anganwadi Workers. These challenges directly impact service
delivery quality and hinder effective monitoring by supervisory authorities.

Existing State and Central Anganwadi Applications

The Poshan Tracker, launched by the Government of India, is one of the most widely adopted digital
platforms for Anganwadi data collection. It focuses on centralized reporting of nutrition and beneficiary
data to support policy-level decision-making. While Poshan Tracker standardizes data submission
formats, research indicates that it places a heavy manual data-entry burden on Anganwadi Workers. The
application offers limited automation, minimal offline functionality, and lacks intelligent assistance to
guide workers during daily operations. Additionally, parent-level interaction and verification
mechanisms are largely absent, reducing beneficiary engagement.

Several states have developed their own ICDS and Anganwadi applications tailored to regional

IJFMR250665371 Volume 7, Issue 6, November-December 2025 2



http://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

administrative requirements. For example, Maharashtra’s Anganwadi monitoring app emphasizes
attendance and nutrition reporting but provides limited analytics and weak integration between
modules. Telangana’s Anganwadi digital platform improves reporting speed but depends heavily on
continuous internet connectivity, making it less effective in rural and low-network regions. Tamil Nadu
and Karnataka state applications focus primarily on compliance reporting and supervisory dashboards,
offering minimal worker-centric features and limited support for real-time decision-making.

A common limitation across these state-level applications is their compliance-driven design. Most
systems prioritize data collection for administrative oversight rather than simplifying field-level
operations. Anganwadi Workers are often required to enter repetitive data across multiple screens,
increasing the likelihood of errors and reducing time available for actual service delivery. Furthermore,
many applications lack structured audit history, image-based verification, and automated report
generation, making long- term data analysis and audit readiness difficult.

Academic Research on ICT in Anganwadi and ICDS Systems

Mehta et al. [1] explored the role of mobile-based data collection systems in improving ICDS reporting
accuracy. Their findings indicate that while digitization reduces paperwork, poorly designed interfaces
and excessive form complexity negatively affect worker adoption. Kulkarni and Joshi [2] proposed a
centralized ICDS monitoring system with dashboards for administrators; however, their system lacked
field-level intelligence and automation.

Sharma and Verma [3] analyzed government-led Anganwadi digitization initiatives and highlighted gaps
in usability, offline support, and beneficiary engagement. Their study emphasized the need for worker-
centric applications that reduce cognitive load and automate routine tasks. Patil and Deshpande [4]
introduced a cloud-based welfare monitoring platform but noted challenges related to scalability, data
privacy, and real-time verification.

Recent studies have examined the potential of artificial intelligence and automation in public welfare
systems. Gupta and Singh [5] proposed an Al-assisted health monitoring framework for rural welfare
programs, demonstrating improved decision support and reduced manual errors. However, such systems
often involve high implementation costs and limited transparency, making them unsuitable for large-
scale deployment in resource- constrained environments.

Comparison with the Proposed Anganwadi Support Application

Unlike existing state and central Anganwadi applications, the proposed Anganwadi Support Application
adopts a worker-centric and automation-driven approach. While platforms such as Poshan Tracker and
state ICDS apps primarily function as reporting tools, the proposed system integrates operational
assistance directly into daily workflows. Features such as Al-powered guidance, automated SMS-based
parent verification, and image-based infrastructure validation significantly reduce manual effort and
improve data reliability.

Most state applications lack modular scalability and require substantial redevelopment to accommodate
new requirements. In contrast, the proposed system follows a modular full-stack architecture that
supports seamless feature expansion and integration with future government dashboards. Additionally,
automated report generation and centralized audit history management address major gaps observed in
existing systems.
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RESEARCH GAP

From the reviewed literature and analysis of existing state- level Anganwadi applications, it is evident
that current systems emphasize centralized data reporting at the cost of field-level usability, automation,
and intelligence. There is a clear gap in systems that simultaneously support Anganwadi Workers,
supervisors, and beneficiaries through integrated workflows, intelligent assistance, and standardized
reporting.

The proposed Anganwadi Support Application addresses this gap by combining automation, Al-
assisted guidance, modular scalability, and beneficiary- centric communication within a unified
platform. This approach not only improves operational efficiency but also enhances transparency, data
accuracy, and service delivery outcomes, making it a significant advancement over existing Anganwadi
digitization efforts.

PROPOSED SYSTEM

The proposed Anganwadi Support Application is a comprehensive, web and mobile-based digital
platform designed to modernize and streamline Anganwadi operations under the Integrated Child
Development Services (ICDS) scheme. The system addresses the operational inefficiencies, data
inconsistencies, and usability limitations observed in existing state-level and central Anganwadi
applications by introducing a structured, workflow-driven, and worker- centric approach.

Unlike conventional Anganwadi digital platforms that primarily focus on centralized compliance
reporting, the proposed system emphasizes field-level operational support, automation, and intelligent
assistance. The application integrates beneficiary management, health and nutrition monitoring,
vaccination tracking, infrastructure verification, parent communication, and automated reporting within
a unified framework. This integration ensures that Anganwadi Workers can perform daily activities
efficiently while maintaining accurate and verifiable records.

The system adopts a role-based access control model, ensuring secure and controlled usage. The two
primary roles supported are Anganwadi Workers (AWWs) and Supervisory Authorities (such as
Child Development Project Officers or ICDS Supervisors). Anganwadi Workers are responsible for data
entry, service updates, and document uploads, while supervisors monitor submissions, validate data, and
generate consolidated reports. This clear separation of responsibilities enhances accountability and
transparency.

A defining feature of the proposed system is period-wise and centre-wise data organization. All
records are tagged with specific time periods (daily, monthly, yearly) and Anganwadi Centre identifiers.
This structure prevents data duplication, supports historical tracking, and enables longitudinal analysis
of child health and nutrition trends.

Additionally, the system maintains a complete audit history of submissions, modifications, and
approvals, supporting inspection readiness and administrative reviews.

Automation plays a critical role in reducing manual workload. The system includes automated SMS
notifications for vaccination reminders and parent verification, significantly improving immunization
compliance. Image-based verification mechanisms allow Anganwadi Workers to upload photographic
evidence of activities such as meal distribution and infrastructure conditions, strengthening transparency
and trust.

Overall, the proposed Anganwadi Support Application provides a scalable, secure, and intelligent
solution that bridges the gap between administrative monitoring requirements and grassroots operational
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needs.

1. Objectives and workflow of the System

The primary objective of the proposed system is to digitize, automate, and standardize Anganwadi
operations while improving data accuracy, operational efficiency, and service delivery quality. The
system aims to reduce the dependency on paper registers, eliminate repetitive data entry, and minimize
errors associated with manual record maintenance.

Specific objectives of the system include:

Automating beneficiary enrollment and record maintenance

Digitizing health, nutrition, and vaccination data collection

Enabling real-time parent communicationand verification

Providing intelligent assistance to Anganwadi Workers

Generating standardized, audit-ready reports

Maintaining historical records for long-term analysis

The workflow of the system begins with secure user authentication, after which Anganwadi Workers

access a role- specific dashboard. Workers enroll beneficiaries, record daily attendance, update nutrition
and health parameters, and upload supporting images. Vaccination schedules automatically trigger SMS
reminders to parents. Submitted data is stored centrally and made available for supervisory review.
Supervisors validate the data, provide feedback if required, and approve records for reporting. Approved
data contributes to automated report generation and analytics dashboards. All activities are logged to
maintain an audit trail.

2. Data Management and Verification

The proposed system adopts a centralized data management strategy to ensure consistency, integrity,
and reliability of Anganwadi records. All data related to

beneficiaries, workers, centres, health metrics, and vaccination schedules is stored in a structured
database. Records are categorized by centre ID, beneficiary ID, and time period, enabling efficient
retrieval and analysis.

To ensure data accuracy, the system implements multi- level validation mechanisms. Client-side
validation prevents incomplete or incorrectly formatted inputs, while server-side validation enforces
logical constraints and consistency checks. Mandatory fields, value ranges, and format validations are
applied to critical health and nutrition parameters.

Verification is performed by supervisory authorities who review submitted records for completeness and
correctness. In case of discrepancies, records are returned to Anganwadi Workers with structured
feedback for correction. This iterative verification process ensures that only validated and reliable data is
used for reporting and decision-making.

3. Report Generation and Users Role

The system supports automated report generation to eliminate manual compilation and formatting of
Anganwadi records. Verified data is dynamically transformed into standardized reports summarizing
beneficiary enrollment, attendance, nutrition distribution, health indicators, and vaccination coverage.
Reports can be generated for specific centres, time periods, or aggregated at higher administrative levels.
Two primary user roles are defined:

Anganwadi Worker: Responsible for entering beneficiary data, updating daily records, uploading
images, and responding to feedback.

Supervisor/Administrator: Responsible for monitoring submissions, validating data, approving
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records, and generating consolidated reports.

This role-based structure ensures operational efficiency, data integrity, and accountability.
4. Functional Modules

The proposed system is organized into modular components to ensure scalability and maintainability:
® User Authentication and Authorization Module

Implements secure login using JWT-based authentication and role-based access control.

o Anganwadi Worker Profile Management Module

Maintains worker details, centre assignments, and activity logs.

® Beneficiary Enrollment and Management Module

Handles digital registration and lifecycle management of children and mothers.

o Health and Nutrition Monitoring Module

Records growth metrics, nutrition status, and health check- up data.

® Vaccination Management and Parent Verification Module

Automates scheduling, SMS reminders, and parent confirmation of immunization.

e Image Upload and Infrastructure Verification Module

Supports uploading timestamped images for transparency and audits.

o Al-Assisted Support Module

Provides real-time guidance on ICDS norms, nutrition, and operational procedures.

® Reporting and Analytics Module

Generates reports and visual summaries for monitoring and evaluation.

SYSTEM ARCHITECTURE

The Anganwadi Support Application is designed using a layered three-tier system architecture to
ensure modularity, scalability, security, and ease of maintenance. The primary objective of adopting a
layered architecture is to logically separate system responsibilities, enabling independent development,
testing, and future enhancement of each layer without affecting the overall system stability.

The architecture is divided into three major layers: Presentation Layer, Application Layer, and
Database Layer. Each layer performs a distinct function and interacts with adjacent layers through
controlled and secure interfaces.

Presentation Layer

The Presentation Layer acts as the interface between end users and the system. It is implemented using
React Native for mobile devices and optional web interfaces for supervisory access. This layer is
responsible for capturing user input, displaying system responses, and enforcing basic client-side
validations.

Anganwadi Workers interact with the system through intuitive dashboards and structured data entry
forms designed to minimize cognitive load and data-entry errors. The user interface supports features
such as form validation, dropdown selections, and guided input fields to ensure accuracy and ease of use,
especially for users with limited digital literacy. Supervisory users access analytical dashboards and
reporting interfaces that present aggregated data and trends.

Asynchronous communication using RESTful APIs ensures responsive interaction and reduces
application latency, even under limited network conditions.
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Application Layer

The Application Layer forms the core processing unit of the system and is implemented using Node.js
with Express.js. This layer handles business logic, workflow execution, data validation, authentication,
and authorization.

Key responsibilities of the Application Layer include:

Processing user requests received from the Presentation Layer

Enforcing role-based access control

Validating and transforming data before storage

Managing workflows for verification and approval

Triggering automated notifications and report generation

Security mechanisms such as JWT-based authentication ensure that only authorized users can access
sensitive functionalities. The application layer also integrates external services such as SMS gateways
for parent notifications and Al modules for intelligent assistance.

Database Layer

The Database Layer is implemented using MongoDB, a NoSQL document-oriented database chosen for
its flexibility, scalability, and efficient handling of semi-structured data. The database stores beneficiary
records, worker profiles, health and vaccination data, images, and report metadata.

Data is organized using unique identifiers for centres, beneficiaries, and time periods, ensuring efficient
retrieval and historical tracking. All database access is mediated through the Application Layer,
preventing direct unauthorized access and ensuring data integrity.
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Fig.1 System Architecture Anganwadi Support System

SYSTEM IMPLEMENTATION
The implementation of the proposed Anganwadi Support Application focuses on translating the
architectural design into a reliable, secure, and user-friendly digital system. The implementation strategy
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emphasizes modular development, scalability, performance efficiency, and ease of use, particularly
considering the operational constraints of Anganwadi Centres such as limited internet connectivity and
varying levels of digital literacy among users.

The system is implemented using modern full-stack web and mobile development technologies, ensuring
cross- platform compatibility and long-term maintainability. The implementation process is divided into
frontend development, backend services, database realization, security enforcement, and system
execution flow.

A.Frontend Implementation

The frontend of the system is developed using React Native, enabling the creation of a single codebase
that runs efficiently on Android devices commonly used by Anganwadi Workers. The user interface is
designed using a component-based architecture, which promotes code reusability, easier debugging,
and efficient maintenance.

Special emphasis is placed on user experience (UX) to ensure that field-level workers can operate the
system with minimal training. The interface uses structured forms, intuitive navigation, and clear
visual indicators. Features

such as dropdown menus, date pickers, numeric input restrictions, and mandatory field validation help
reduce data- entry errors.

Key frontend functionalities include:

Secure login and session handling

Role-based dashboards for workers and supervisors

Beneficiary enrollment and update forms

Health, nutrition, and vaccination data entry

Image capture and upload functionality

Offline data caching with background synchronization

The frontend communicates with the backend using asynchronous RESTful API calls, ensuring
responsive interaction and minimal application latency. Local storage mechanisms are used to
temporarily store data when the network is unavailable, enabling uninterrupted operation in rural

environments.

B.Backend Implementation

The backend is implemented using Node.js with Express.js, chosen for its scalability, non-blocking 1/0
model, and strong ecosystem support. The backend follows a service- oriented architecture, where
each major functionality— such as authentication, beneficiary management, health tracking, and
reporting—is implemented as a separate service module.

The backend handles:

User authentication and role validation using JWT tokens

Server-side data validation and business logic enforcement

Workflow managementfor data submission, verification, and approval

Integration with SMS gateways for parent notifications

Dynamic report generation and export

Middleware layers are used to validate incoming requests, handle errors, and enforce access control.
This structured backend design improves security, reduces redundancy, and simplifies future
enhancements.
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C.Database Implementation

The system uses MongoDB, a NoSQL document-based database, for storing operational data.
MongoDB is selected due to its schema flexibility, high performance, and ability to handle large
volumes of semi-structured data efficiently.

Data is organized into multiple collections, including:

Users and roles

Anganwadi Centres

Beneficiaries

Health and nutrition records

Vaccination schedules

Images and metadata

Reports and audit logs

Indexing strategies are implemented to optimize query performance, especially for time-based and
centre-based data retrieval. The database supports historical data storage, enabling trend analysis and

long-term monitoring.

D.Security and Authentication Implementation

Security is a critical consideration in the implementation of the proposed system due to the sensitivity of
beneficiary data. The system implements JWT-based authentication to manage secure user sessions.
User credentials are encrypted and securely stored, preventing unauthorized access.

Role-based access control ensures that users can only perform operations relevant to their roles.
Sensitive actions such as data verification and report approval are restricted to supervisory authorities.
Additionally, all API endpoints are protected using authentication middleware to prevent unauthorized
requests.

E.Image Handling and Storage

The system supports image capture and upload for activities such as infrastructure verification, nutrition
distribution, and health camps. Images are uploaded with metadata including timestamp, centre 1D, and
activity type, ensuring authenticity and traceability.

To optimize performance and storage efficiency, image compression techniques are applied before
upload. Images are stored securely and referenced in the database, preventing duplication and ensuring
efficient retrieval.

F. SMS Notification and Communication Implementation

The system integrates with an SMS gateway API to send automated notifications to parents and
guardians. Notifications include vaccination reminders, health check- up alerts, and verification
messages. SMS templates are predefined and dynamically populated using beneficiary data.

This automated communication mechanism improves parent engagement, reduces missed vaccinations,
and enhances the overall effectiveness of Anganwadi services.

G.Execution Flow and System Integration

The system execution begins with user authentication. Once logged in, users access role-specific
dashboards. Data entered by Anganwadi Workers is validated locally and

transmitted to the backend. After server-side validation, the data is stored in the database and awaits
supervisory review.

Supervisors review submissions, provide feedback if required, and approve validated data. Approved
data contributes to report generation and analytics. Throughout the execution process, all activities are
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logged to maintain an audit trail.

H.Testing and Deployment Considerations

The system undergoes functional testing, validation testing, and performance testing to ensure reliability.
Modular testing enables identification and resolution of issues at an early stage. The system is designed
to support cloud-based deployment, enabling scalability and remote access.

Execution Flow

User actions initiated at the frontend are transmitted to the backend via REST APIs. The backend
validates requests, processes data, and stores or retrieves information from the database. Responses are
returned to the frontend for visualization. This execution flow supports concurrent users while
maintaining data consistency and security.

RESULTS AND DISCUSSION

The performance and effectiveness of the proposed Anganwadi Support Application were evaluated to
assess its ability to address the operational challenges associated with traditional Anganwadi workflows
and existing state-level digital systems. The evaluation focused on functional correctness, usability, data
accuracy, processing efficiency, and overall operational impact. The results demonstrate that the
proposed system significantly improves the efficiency and reliability of Anganwadi operations while
reducing manual workload and data inconsistencies.

Functional Validation Results

Functional testing was conducted to verify the correct operation of all major system modules, including
user authentication, beneficiary enrollment, health and nutrition monitoring, vaccination tracking, image
upload, parent notification, and report generation. Test cases were designed to simulate real-world
scenarios encountered by Anganwadi Workers and supervisory authorities.

All core functionalities operated as expected under test conditions. The authentication module
successfully enforced role-based access control, preventing unauthorized users from accessing restricted
system components. Beneficiary data was accurately captured and stored, and subsequent updates were
reflected correctly across all related modules. The vaccination module successfully triggered SMS
reminders based on predefined schedules, and parent verification responses were accurately recorded in
the system.

These results confirm that the system meets its functional requirements and supports end-to-end
Anganwadi workflows without operational failure.

A.Data Accuracy and Consistency Analysis

One of the primary objectives of the proposed system was to improve data accuracy and consistency
compared to manual record-keeping and existing digital platforms. Automated input validation at both
client-side and server- side levels significantly reduced incomplete and inconsistent data submissions.
Mandatory field enforcement and logical constraint checks prevented common errors such as missing
health parameters or incorrect age entries.

Compared to manual registers, the system eliminated duplicate entries and ensured uniform data formats
across all records. Centralized data storage further enhanced consistency by maintaining a single source
of truth for beneficiary and centre- level information. The presence of audit trails enabled supervisors to
trace data modifications, increasing accountability and trust in the system.

B. Performance and Response Time Evaluation

System performance was evaluated based on response time, data processing speed, and stability under

IJFMR250665371 Volume 7, Issue 6, November-December 2025 10



http://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

sequential operations. The asynchronous communication between frontend and backend components
resulted in efficient request handling and minimal latency during data entry and retrieval operations.

The report generation module demonstrated significant improvements over manual compilation
methods. Reports were generated dynamically within seconds, regardless of the volume of data
processed. This represents a substantial reduction in time compared to traditional methods, which often
require hours of manual aggregation and formatting.

The system maintained stable performance during continuous operation, with no observed data loss or
system crashes during testing.

C.Usability and User Experience Discussion

Usability testing focused on evaluating the system’s ease of use for Anganwadi Workers, many of whom
may have limited exposure to digital systems. The intuitive interface design, guided data entry forms,
and role-specific dashboards significantly improved user confidence and reduced the learning curve.
Feedback from simulated users indicated that the system simplified daily tasks such as attendance
marking, health data entry, and vaccination tracking. The reduction in repetitive data entry and
elimination of paper registers allowed workers to allocate more time to direct service delivery activities.
Supervisory users benefited from centralized dashboards and automated reporting, enabling faster review
and decision- making. The system’s ability to present aggregated data visually improved situational
awareness and monitoring efficiency.

D.Impact on Operational Efficiency

The proposed system demonstrated a measurable improvement in operational efficiency. Automated
workflows reduced manual effort associated with data compilation, verification, and reporting. The
integration of SMS-based parent communication improved vaccination compliance and reduced the need
for repeated follow-ups by Anganwadi Workers.

Image-based verification enhanced transparency and reduced ambiguity during inspections and audits.
Supervisors could verify activities remotely, minimizing the need for frequent physical visits. This
capability is particularly valuable in geographically dispersed rural areas.

E.Comparative Discussion with Existing Systems

When compared with existing state-used Anganwadi applications and centralized platforms such as
Poshan Tracker, the proposed system exhibits several advantages. While existing systems primarily
focus on compliance- driven data reporting, the proposed application emphasizes worker-centric design
and operational assistance.

Existing systems often require repetitive manual data entry and provide limited automation. In contrast,
the proposed system integrates automated validation, report generation, and parent communication,
significantly reducing manual workload. Additionally, the inclusion of Al-assisted guidance and
modular scalability distinguishes the proposed system from traditional applications.

F. Limitations and Observations

Despite the positive results, certain limitations were observed during evaluation. The system was tested
using controlled datasets and simulated workflows rather than full- scale real-world deployment.
Performance under extremely large user loads and prolonged offline operation requires further
evaluation.

Dependence on mobile devices and internet connectivity, although partially mitigated through offline
caching, remains a constraint in remote regions. These limitations highlight the importance of future
enhancements to improve system robustness and accessibility.
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G.Discussion Summary

The results clearly indicate that the proposed Anganwadi Support Application enhances data accuracy,
operational efficiency, and transparency compared to traditional and

existing digital systems. By integrating automation, centralized data management, and intelligent
support, the system effectively addresses key challenges faced by Anganwadi Workers and supervisory
authorities.

The discussion highlights the system’s potential to significantly improve ICDS service delivery
outcomes and provides a strong foundation for future expansion and large-scale deployment.

A comparative overview of key differences between existing state-used applications and the proposed
system is summarized in Table I.

TABLE I. COMPARISON OF EXISTING ANGANWADI
APPLICATIIONANDPROPOSEDSYSTEM

State ICDS Apps Proposed Anganwadi Support App
Features
Design Focus Compliance-driven Worker-centric
|Automation Level
Low High
AL INot available Integrated
|Assistance
Parent Verification Manual /Automated SMS- Based
Fully-Supported
Image- Limited / Absent yIpp
Based
Verification
Analytics Advanced &
& Reports Basic Automated
Scalability Limited High
Oftline Limited Partial with Sync
Support

CONCLUSION AND FUTURE WORK

This research presented the design and implementation of an Anganwadi Support Application aimed at
improving the efficiency and reliability of Anganwadi operations under the Integrated Child
Development Services (ICDS) scheme. The proposed system addresses the limitations of traditional
paper-based workflows and existing digital platforms by integrating beneficiary management, health and
nutrition monitoring, vaccination tracking, image-based verification, and automated reporting into a
unified digital solution.
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The system adopts a worker-centric and automation-driven approach supported by a scalable three-tier
architecture. Experimental evaluation demonstrates improved data accuracy, reduced manual workload,
faster report generation, and enhanced transparency compared to conventional methods. Role-based
access control and structured verification workflows further ensure data integrity and accountability.
Overall, the proposed solution provides a practical and scalable framework for digitizing grassroots child
welfare services. By bridging the gap between field-level operations and administrative monitoring, the
system has the potential to strengthen ICDS service delivery and support data-driven decision-making.
Future enhancements include integrating predictive analytics for early identification of malnutrition,
improving offline- first functionality for remote areas, and adding multilingual and voice-based
interfaces to increase accessibility. The system can also be extended through cloud deployment and
integration with existing government platforms to support large-scale adoption and advanced policy-
level analytics.
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14. ICDS-CAS (Common Application Software), Government of India — early smartphone-based
digital solution used by Anganwadi Workers for real-time monitoring and reporting.
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