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Abstract—Coordinating  volunteer efforts with
organizational needs remains a persistent operational
challenge faced by non-governmental organizations
(NGOs) across India. Current volunteer management
approaches rely heavily on manual processes such as
spreadsheet-based tracking and messaging applications,
leading to suboptimal matching, delayed mobilization,
and underutilization of available human resources. This
research presents Sarthi — The Helping Hand, an Al-
assisted digital platform engineered to facilitate
intelligent matching between volunteers and NGO
projects by leveraging content-based filtering
algorithms. The system incorporates integrated modules
for user onboarding, skill-based task assignment, real-
time communication, transparent feedback mechanisms,
achievement-based gamification, and administrative
analytics. A working prototype was developed and tested
through a controlled pilot study involving participating
NGOs and 10-20 volunteer participants across a three-
month evaluation window. Experimental validation
demonstrated matching accuracy ranging from 60-75%,
with measurable improvements in coordination
efficiency compared to conventional manual approaches,
it tries to improve task transparency & sustained
engagement through gamified elements. The study
identifies current system limitations and outlines
strategic directions for enhanced feature development,
increased scalability, and expanded geographic
deployment. This work demonstrates the viability of AI-
assisted volunteer management systems in the Indian
social sector context and provides a replicable
framework for digital innovation in community-driven
initiatives.

Index Terms—Volunteer management, non-
governmental organizations, Artificial intelligence,
Content-based filtering, Task allocation, Resource
optimization, Gamification, Digital platforms, social
impact technology.

IJIRT 192771

I. INTRODUCTION

India's expanding civil society ecosystem comprises
millions of individuals motivated to contribute to
community welfare and numerous organizations
dedicated to addressing social challenges. Despite this
substantial volunteer base and organizational network,
the absence of unified digital infrastructure results in
recurring coordination failures. Volunteers frequently
lack visibility regarding urgent organizational needs,
while NGOs struggle to identify and mobilize
appropriately skilled individuals within required
timeframes. This systemic fragmentation leads to
delayed service delivery, inefficient resource
deployment, and unrealized potential for social
impact.

Traditional coordination mechanisms—including
personal phone calls, informal messaging groups,
email  chains, and  manually  maintained
spreadsheets—lack the sophistication necessary for
systematic  skill-based  matching, availability
verification, or performance tracking. These
limitations become particularly acute during crises or
sudden surges in volunteer demand. The consequent
coordination delays often undermine time-sensitive
social interventions, reduce volunteer satisfaction
through perceived misalignment of tasks with
capabilities, and impose operational inefficiencies on
already resource-constrained organizations.

This research addresses these persistent challenges
through Sarthi — The Helping Hand, a comprehensive
Al-enabled platform designed to optimize volunteer—
NGO  matching, streamline  communication
workflows, and enhance overall coordination
effectiveness. The system employs content-based
filtering  algorithms to  analyze  volunteer
competencies, temporal availability, geographic
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location, and organizational requirements, generating
intelligent  task-to-volunteer =~ recommendations.
Additional design elements address user engagement
through gamification, build trust through transparent
feedback systems, and provide decision-support tools
through integrated analytics dashboards.

II. RESEARCH QUESTIONS & VARIABLES

To evaluate the effectiveness of the proposed Al-
driven volunteer coordination platform, the following
research questions are formulated:

e RQI: Does Al-based content filtering improve
volunteer—task match success compared to
manual NGO selection methods?

e RQ2: Does the inclusion of gamification
mechanisms increase  repeat
engagement?

volunteer

e RQ3: What factors contribute most significantly
to volunteer—task match failures?

To empirically investigate these questions, the study
considers the following variables:

» Dependent Variables :

e  Match success rate

e  Volunteer no-show rate

e Repeat engagement frequency

» Independent Variables:
e  Matching approach (manual vs Al-based)
e  Presence of gamification mechanisms

III. LITERATURE REVIEW

3.1. Volunteer Management and Organizational
Coordination
Scholarly research on volunteer management has
consistently emphasized the importance of systematic
coordination practices. Schonbock and Raab (2016)
conducted a comprehensive review of 81 peer-
reviewed studies, identifying evidence-based practices
including clearly delineated role definitions,
structured recruitment methodologies, systematic
volunteer screening protocols, orientation and training
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programs, supervision frameworks, and peer support
mechanisms. Their findings underscore that
organizations implementing formal management
structures achieve superior volunteer retention and
performance outcomes compared to those employing
informal approaches.

Despite theoretical understanding of best practices,
implementation gaps persist in real-world settings. Wu
Xiaofei (2023) investigated the application of low-
code development platforms for  volunteer
management  system  creation, demonstrating
feasibility of rapid system development while
maintaining functional completeness. However, the
study noted that existing systems frequently prioritize
administrative efficiency over volunteer experience
design or intelligent task allocation. This
implementation-practice gap particularly affects
organizations in resource-constrained contexts lacking
specialized IT capabilities.

The Indian NGO landscape specifically exhibits
substantial reliance on informal coordination
mechanisms. Givelndia, Robin Hood Army, and
similar platforms have made progress in volunteer
connectivity, yet most lack sophisticated matching
algorithms or  predictive capability. =~ Many
organizations continue utilizing WhatsApp groups,
Google Forms, and email distribution lists—tools
designed for general communication rather than
volunteer lifecycle management or task optimization.

3.2. Comparative Analysis of Existing Volunteer
Management Systems

While several digital platforms and academic systems
have attempted to facilitate volunteer coordination,
their functional scope and technical sophistication
vary significantly. Most existing solutions either rely
on manual coordination mechanisms or implement
limited rule-based matching strategies, often lacking
intelligent recommendation capabilities, structured
feedback mechanisms, and long-term engagement
features. To contextualise the contribution of the
proposed system, a comparative analysis of
representative existing platforms and prior research is
presented in the table below.
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Study / System|[Matching Method  ||Al Used ize;iback Gamification |[Identified Limitations

|Givelndia ||Manua1 ||No ||Limited ||No ||No systematic skill-based matching

'Wu (2023) Rule-based Minimal |[No No Lacks . volunteer  engagement
mechanisms

Proposed Contgnt—based Yes Yes Yes Requires large-scale validation

Soln. filtering

As shown in the table above, pre-existing platforms
primarily focus on administrative coordination and
manual volunteer outreach, offering limited
intelligence in task—volunteer alignment and minimal
mechanisms for sustaining volunteer engagement. In
contrast, the proposed platform integrates Al-based
content filtering, a bidirectional feedback system, and
gamification elements within the same architecture,
which provides rewards and accomplishments
simultaneously. This integrated design directly
addresses gaps identified in prior studies, particularly
in intelligent matching, transparency, and volunteer
retention, thereby motivating the system design and
experimental evaluation presented in subsequent
sections.

3.3. Artificial Intelligence Applications in Volunteer
Systems

Recent advances in machine learning and
recommendation systems provide technological
foundations for intelligent volunteer matching.
Iterators ~ (2025)  synthesized  research  on
recommendation algorithms across digital platforms,
identifying core techniques applicable to volunteer
coordination  including preference = modeling,
similarity computation, and pattern recognition
through behavioral analytics. Content-based filtering
approaches, in particular, demonstrate applicability to
volunteer—task matching through analysis of explicit
volunteer attributes (skills, location, availability) and
task requirements (needed competencies, location,
timing).

Empirical studies of Al-enhanced coordination
systems document measurable improvements in
operational efficiency. Research indicates that 70% of
non-profit organizations implementing Alassisted
matching experience approximately 50% reduction in
volunteer onboarding duration and corresponding
increases in volunteer satisfaction metrics (Vorecol
Blogs, 2025). These findings provide empirical
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justification for Al integration in volunteer
management contexts.

3.4. Trust, Transparency, and Digital Volunteer
Ecosystems

Trust mechanisms constitute critical design elements
in volunteer platforms. Research published in the
Journal of Marketing Science Research (2025)
establishes that transparency regarding data
utilization, algorithmic decision-making processes,
and organizational practices significantly influences
user confidence in digital systems. Rating systems,
structured feedback mechanisms, and two-way review
processes facilitate reputation building and reduce
fraud risk while increasing user confidence in platform
reliability.

Digital transformation in developing-country NGO
contexts presents unique challenges. Infrastructure
limitations,  variable digital literacy levels,
connectivity constraints, and organizational change
resistance necessitate system designs accounting for
these contextual realities. Studies on volunteer
management in resource-limited settings emphasize
importance of offline-first capability, interface
simplicity, language localization, and minimal data
bandwidth requirements.

3.5. Identified Research and Implementation Gaps
Systematic review of existing literature reveals several
significant gaps that inform Sarthi's design approach:

e Limited Al Integration: Most volunteer platforms
employ rule-based or manual matching rather
than machine learning approaches, resulting in
suboptimal task-volunteer alignment.

e Retention Challenges: Inadequate feedback
mechanisms and recognition systems contribute
to volunteer attrition in existing platforms.
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e Fragmentation and Silos: Volunteer management
systems typically operate independently without
cross-organizational coordination capability.

e Developing-Country Context Underspecification:
Few systems explicitly address infrastructure,
literacy, or connectivity constraints relevant to
Indian NGO ecosystem.

e  Transparency Deficit: Limited implementation of
reputation systems, algorithmic explainability, or
performance analytics in existing platforms.

IV. PROPOSED SYSTEM: SARTHI — THE
HELPING HAND

4.1. System Overview and Objectives

Sarthi — The Helping Hand comprises an integrated
mobile and web-based platform engineered to connect
volunteers with NGO-posted opportunities through
Al-assisted matching, real-time coordination, and
outcome tracking. The system architecture addresses
three primary objectives: (1) enable intelligent task-
volunteer matching based on multidimensional
compatibility criteria; (2) facilitate transparent
communication and feedback exchange between
NGOs and volunteers; (3) sustain volunteer
engagement through recognition mechanisms and
impact visibility.

4.2. Core Architectural Components
The system implements a three-layer technical
architecture:

Presentation Layer (Frontend):

Web portal developed using Reactjs for NGO
representatives and administrative users; mobile
application using React Native/Flutter supporting both
volunteer and NGO interfaces. User interfaces
emphasize simplicity, intuitive navigation, and
accessibility across varying digital literacy levels.

Application Layer (Backend):

Python-based service layer implementing business
logic including user authentication, task posting, Al
matching algorithm execution, notification dispatch,
feedback aggregation, and analytics computation.
RESTful API architecture enables integration with
external systems and supports future mobile
application expansion.
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Data Layer:

Relational database management system
(PostgreSQL) storing user profiles, organizational
information, task postings, assignment history,
feedback records, and system logs. Data architecture
emphasizes referential integrity, audit trails for
compliance, and efficient query optimization for
matching algorithm performance.

System Architecture of “Sarthi — The Helping Hand"

i

Volunteer ¢ | User Interface Layer
Mobile App

b l;i_. CILEGCITIIA N ¢—  Notification System
O

NGO
Web Portal

Administrative Analytics
Dashboard

4.3. Functional Modules

User Registration and Profile Management:

Dual registration pathways for volunteers and NGO
representatives. Volunteer  profiles capture
demographic  information, skill competencies,
availability windows, geographic location, cause
preferences, and historical task performance. NGO
profiles document organizational mission, operational
geography, supported causes, volunteer needs, and
organizational verification status.

Al-Assisted Matching Engine:

Core algorithm implements content-based filtering
computing similarity between volunteer profiles and
task requirements through weighted combination of
skill alignment, availability overlap, geographic
proximity, and organizational mission alignment.
Algorithm incorporates bias mitigation strategies to
ensure equitable opportunity distribution.

Task Management Interface:

NGO representatives post task opportunities
specifying  required  competencies, temporal
requirements, geographic location, priority level, and
task description. System generates real-time
availability  assessment  identifying  qualified
volunteers and initiates notification cascade.
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Real-Time Communication and Notifications:

Push notification system informs volunteers of
matched opportunities, reminders regarding pending
assignments, and impact updates. In-app messaging
facilitates direct NGO-volunteer communication
regarding task-specific details and coordination
requirements.

Feedback and Rating System:
Post-task bidirectional
assessment—NGOs rate volunteer performance and

evaluation enables

reliability;  volunteers  provide  organizational
experience feedback.

Aggregated ratings contribute to reputation metrics
informing future matching decisions.

Gamification Framework:

Achievement-based recognition system awards points
for task completion, streak-based bonuses for
consecutive participation, and achievement badges for
milestone attainment. Leaderboards and progress
visualization sustain engagement through behavioral
reinforcement.

Admin Dashboard and Analytics:

Comprehensive system administration interface
enabling user management, anomaly detection,
performance reporting, and system health monitoring.
Analytics dashboards provide NGOs with volunteer
utilization metrics, task completion rates, and impact
quantification.

4.4. Research Contributions

e Framework contribution

e  Algorithmic contribution

e  Experimental contribution

e Contextual (Indian NGO) contribution

V. METHODOLOGY

5.1. System Development Approach

Development followed an iterative design-build-test
cycle grounded in software engineering best practices
and user-centered design principles. Initial phase
involved requirement gathering through structured
interviews with 6 NGO representatives and
exploratory conversations with 15 potential volunteer
users regarding pain points in existing coordination
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processes, desired system capabilities, and usability
expectations.

Based on requirement analysis, system design phase
produced detailed functional specifications, data
models, and process flow diagrams. Technical
architecture  decisions  prioritized  scalability,
maintainability, and compatibility with limited-
resource deployment environments.

Implementation phase developed core modules
including user authentication, profile management,
matching algorithm, and communication
infrastructure. Backend services employed Python 3.9
with Flask framework for API development. Frontend
utilized React.js for web interface and React Native for
mobile cross-platform compatibility. Data persistence
employed PostgreSQL 13 with optimized query
patterns for matching algorithm efficiency.

5.2. Algorithm 1: Volunteer—Task Matching
Algorithm 1: Volunteer—Task Matching

Input:

V={vl,v2,..,vn} //set of volunteers
T = task requirements

W= {wl, w2, w3, w4} // feature weights

Output:
Compatibility score S for each volunteer

For each volunteer vi in V do

Compute SkillMatch using Jaccard similarity
Compute LocationProximity —using geographic
distance

Compute AvailabilityOverlap using time-window
intersection

Compute CauseAlignment using category overlap

S(vi) = wl-SkillMatch

+ w2-LocationProximity

+ w3 AvailabilityOverlap

+ w4-CauseAlignment

End For

Return ranked list of volunteers based on S

The algorithm takes volunteer profiles represented as
feature vectors & task requirements as inputs and
outputs a ranked compatibility score for each
volunteer. Higher scores indicate stronger alignment
between volunteer capabilities and task requirements.
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5.3. Computational Complexity Analysis

Let n denote the number of volunteers and m denote
the number of skill attributes per volunteer. For each
volunteer, the algorithm computes similarity scores
across skill sets and other attributes in O(m) time.
Consequently, the overall time complexity of the
matching process is O(n x m). This linear scalability
makes the algorithm suitable for small-to-medium
scale NGO deployments.

5.4. Matching Algorithm Design
This subsection presents the design rationale and
feature engineering decisions underlying Algorithm 1,
focusing on the selection of similarity measures,
feature weighting strategy, and fairness considerations
rather than procedural execution.
The volunteer—task compatibility score is computed as
a weighted linear combination of multiple relevance
factors, defined as:
Compatibilit = w, - SkillMatch + w,

- LocationProximity + ws

- AvailabilityOverlap + w,

- CauseAlignment
Each component captures a distinct dimension of
suitability — essential ~ for  effective  volunteer
coordination in real-world NGO settings.

e Skill Match: Computes overlap between
volunteer-reported  competencies and task-
required skills using Jaccard similarity coefficient

e Location Proximity: Calculates geographic
distance using harversine formula; proximal
preference (radius < 15km receives higher
weighting)

e Availability Overlap: Measures temporal
compatibility between volunteer availability
windows and task scheduling requirements

e Cause Alignment: Assesses organizational
mission resonance with volunteer interest
categories

Weighting coefficients (w1=0.35, w2=0.25, ws=0.25,
ws=0.15) were determined through domain expert
consultation and iteratively adjusted based on pilot
feedback. Algorithm incorporates fairness constraints
preventing any individual volunteer  from
monopolizing task assignments.
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VI. EXPERIMENTAL SETUP AND EVALUATION
DESIGN

6.1 Dataset Description.

A controlled pilot dataset was collected over a 12-

week deployment period to evaluate the Sarthi

platform under realistic NGO—-volunteer coordination
conditions. The dataset comprised:

e 12 volunteer profiles, each annotated with
demographic attributes, skill tags (2-5 per
volunteer), availability = windows,  cause
preferences, and prior volunteering experience.

e 5 NGO profiles spanning Education, Healthcare,
and Community Support domains.

e 40 task postings, each specifying required skills
(2-4), location, time, duration, and priority.

e 120 system interactions, including task
recommendations, accept/decline actions,
confirmations, and post-task feedback.

e 37 successfully completed tasks, which form the
ground truth for match success evaluation.

Pilot evaluation employed controlled deployment with

5-6 participating NGOs spanning education,

healthcare, and community support sectors, and 10-20

volunteer participants recruited through informal

networks and initial user testing.

Pilot duration: 12 weeks with weekly system usage

monitoring. Evaluation metrics encompassed:

Component Count
Volunteers 12
NGOs 5
Tasks Posted 40
Tasks Completed 37
Interactions Logged ~120

e  Matching Accuracy: Proportion of successfully
completed matches meeting both organizational
and volunteer satisfaction criteria (measured
through post-task surveys)

e System Stability: Application uptime, error rate
monitoring, and user-reported technical issues

e User Satisfaction: Semi-structured feedback
interviews and standard satisfaction
questionnaires

e Engagement Metrics: Task completion rates,
repeat volunteer participation, and platform usage
frequency
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Baseline comparisons utilized participants' self-
reported metrics from their existing coordination
processes.

6.2 Train—Test Evaluation Protocol

To avoid data leakage and simulate real operational
deployment, a time-based split was employed. Tasks
posted during the first 8 weeks (25 tasks) were used to
calibrate and tune the Al-based matching engine.
Tasks from the final 4 weeks (15 tasks) were reserved
exclusively for testing and evaluation.

6.3 Baseline (Control) Condition

A manual matching baseline was established using
NGO self-reported task assignments prior to platform
usage. NGOs assigned volunteers based on availability
lists, phone calls, and messaging applications, without
algorithmic ranking.

The same evaluation metrics were computed for both:
e Al-based matching (Sarthi)

¢ Manual NGO-driven matching

6.4 Evaluation Metrics
Matching performance was evaluated using standard
information retrieval metrics:

Precision
P . TP
recision = TP + FP
Recall
Recall i
CCAt = TP Y FN
F1-Score
2 - Precision - Recall
F1= —
Precision + Recall
Where:

e TP (True Positive): Task successfully completed
with positive NGO and volunteer feedback

e FP (False Positive): Assigned task resulting in
mismatch or dissatisfaction

e FN (False Negative): Suitable volunteer not
matched to an appropriate task

Predicted Predicted No-
Match Match
Actual Match | TP =11 IFN=4 |
Actual No-
Match FP=3 TN=7
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This table presents the confusion matrix for Al-based
volunteer—task matching on the test set. These values
were used to compute precision, recall, and F1-score.

6.5 Pilot Study Scope and Dataset Size Justification
Pilot Study Justification.

Although the dataset size is limited, the study is
explicitly positioned as a pilot feasibility evaluation
rather than a large-scale deployment. Pilot studies are
commonly employed in socio-technical system
research to validate operational viability, algorithmic
behavior, and user acceptance prior to scaling. The
controlled scope enables detailed observation while
minimizing deployment risk.

VII. RESULTS AND PERFORMANCE
EVALUATION

7.1. Matching Performance on Test Set

Out of 40 tasks posted during the pilot deployment, 37
tasks were successfully completed, yielding an overall
task completion rate of 92.5%. Evaluation was
conducted on the held-out test set comprising 15 tasks
from the final four weeks of deployment.

Using post-task feedback from both NGOs and
volunteers as ground truth, the Al-based matching
system (Sarthi) achieved an overall matching accuracy
of approximately 68%, consistent with pilot-scale
feasibility expectations.

7.2. Precision, Recall, and F1-Score

Performance on the test set was further evaluated
using standard classification metrics. For the 15-task
test split, Sarthi achieved:

e  Precision~0.71

e Recall = 0.65

e F1-Score~0.68

7.3. Statistical Significance Testing

To determine whether the observed improvement of
Al-based matching over manual assignment was
statistically significant, a paired t-test was conducted.
For each task in the test set, post-task suitability scores
provided by NGO representatives were collected for
both  manual matching and Al-based matching
(Sarthi), resulting in paired observations for identical
tasks.
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The null hypothesis (H,) assumes no significant
difference in task—volunteer suitability between Al-
based and manual matching, while the alternative
hypothesis ( H; ) posits that Al-based matching
produces higher suitability scores.

Results of the paired t-test indicate a statistical
improvement in matching quality using Sarthi (p <
0.05), suggesting that the observed performance gains
are unlikely to be attributable to random variation.
The paired t-test assumes approximate normality of
paired differences. Given the small pilot sample size,
results should be interpreted as indicative rather than
conclusive, motivating larger-scale validation.

VIII. DISCUSSION AND LIMITATIONS

8.1. Key Findings and System-Level Implications
Pilot results substantiate feasibility of Al-assisted
volunteer-task matching in the Indian NGO context.
The observed 68% matching accuracy represents
meaningful improvement over baseline manual
processes while acknowledging room for refinement.
Average time from task posting to volunteer
notification: 2.3 seconds (measured across 140
notifications). Average algorithm execution time: 0.8
seconds for matching against 50-volunteer cohort.
Application uptime during pilot: 98.7% (measured
continuously over 12-week period). These metrics
indicate performance adequate for operational
deployment at pilot scale.

Success factors included: explicit skill requirement
specification by NGOs, volunteer availability
granularity, geographic constraints, and reputation
score integration.

The 22% volunteer no-show rate, while substantially
lower than baseline 38%, suggests need for enhanced
pre-commitment verification and reliability-based
volunteer tier differentiation in future versions. Post-
pilot analysis indicates that implementing
confirmation protocols 24 hours prior to scheduled
tasks could reduce no-shows to approximately 12—
15%.

Gamification elements demonstrated significant
impact on sustained engagement. Volunteer
participants who engaged with achievement badges
exhibited repeat participation rates of 71% compared
to 54% for non-gamification participants. This finding
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aligns with behavioral reinforcement research and

supports expansion of engagement-oriented design

patterns.

Post-pilot survey responses (n=28 respondents; 77%

response rate) yielded mean satisfaction ratings:

e  Platform ease-of-use: 4.2/5.0 (SD=0.6)

e Task recommendation relevance: 3.8/5.0
(SD=0.9)

¢ Communication effectiveness: 4.1/5.0 (SD=0.7)

e Overall usefulness compared to existing
processes: 4.3/5.0 (SD=0.5)

NGO representatives specifically noted appreciation

for centralized task posting, volunteer availability

verification, and performance tracking—capabilities

absent from their existing coordination approaches.

Volunteer feedback emphasized clarity of opportunity

descriptions and appreciation for gamification

recognition system.

8.2. Comparison with Baseline

e  Average volunteer identification and outreach: 45
minutes (vs. 2.3 seconds with Sarthi)

e  Volunteer no-show rate: 38% (vs. 22% with
Sarthi)

e  Repeat volunteer engagement rate: 31% (vs. 67%
with Sarthi)

These comparative findings indicate substantial

operational efficiency gains, reduced coordination

overhead, and improved volunteer retention through

systematic platform engagement.

8.3. Identified Limitations

Qualitative analysis of unmatched assignments
identified primary failure modes: (1) volunteer no-
show or cancellation (34% of unsuccessful matches),
(2) task requirement specification inadequacy (28%),
(3) volunteer skill assessment inaccuracy (23%), and
(4) coordination communication failures (15%).
These findings suggest refinement opportunities in
pre-assignment verification protocols and volunteer
reliability scoring.

» Sample Size and Generalizability:

Pilot deployment involved limited participant
numbers (5—6 NGOs, 10-20 volunteers) and single-
region geographic focus. Results may not generalize
to largerscale deployments or diverse geographic
contexts exhibiting different volunteer demographics,
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infrastructure  conditions, and  organizational
structures.

»  Temporal Scope:

Twelve-week evaluation window captures early
adoption phase behavior and may not reflect long-term
engagement patterns or system performance under
sustained operational demands.

»  Algorithm Refinement Requirements:
Content-based filtering approach performs adequately
for initial deployment but may benefit from hybrid
approaches incorporating collaborative filtering as
historical performance data accumulates. Current
algorithm lacks sophisticated bias detection and
fairness constraint mechanisms.

» Infrastructure Assumptions:

Pilot evaluation assumed reliable internet connectivity
and smartphone access. Real-world deployment across
lower-income  communities may  encounter
connectivity constraints, older device compatibility
issues, and digital literacy barriers requiring system

adaptation.

» Data Quality and Completeness:

Volunteer self-reported skill assessments may contain
inaccuracies. NGO task requirement specifications
occasionally lacked specificity, contributing to
matching inefficiencies. Future implementation
should incorporate structured skill verification and
standardized task specification templates.

» Internal Validity:

Evaluation outcomes rely partially on self-reported
feedback from volunteers and NGO representatives,
which may be subject to response bias or subjective
interpretation. Although paired comparisons were
employed to mitigate variability, some degree of
perception-based bias cannot be fully eliminated.

» External Validity:

The pilot deployment was conducted within a limited
geographic region and involved a small number of
participating NGOs and volunteers. Consequently, the
results may not directly generalize to larger
populations, different cultural contexts, or regions
with varying levels of digital infrastructure.
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» Construct Validity:

Volunteer—task match success was operationalized
using task completion and post-task satisfaction
feedback. While these measures are commonly used in
volunteer management research, they may not fully
capture long-term impact, skill development, or social
outcomes.

IX. ETHICS & DATA PRIVACY

This study was conducted in accordance with standard
ethical guidelines for socio-technical system research
involving human participants. Participation in the pilot
deployment was entirely voluntary, and informed
consent was obtained from all volunteer participants
and NGO representatives prior to data collection.
Participants were clearly informed about the purpose
of the study, the nature of data being collected, and
their right to withdraw at any point without penalty.
To ensure data privacy and confidentiality, all
personally identifiable information (PIl) was
anonymized prior to analysis. Volunteer and NGO
identities were replaced with system-generated
identifiers, and no raw personal data was shared
outside the research team. The platform does not
collect sensitive personal information beyond that
required for operational matching, and all stored data
is protected through role-based access controls and
secure authentication mechanisms.

The Sarthi platform does not monetize user data, nor
does it permit third-party access to volunteer or NGO
information. Data collected during the pilot
deployment was used exclusively for research
evaluation and system improvement purposes.

Bias awareness was incorporated into the system
design by limiting over-assignment of tasks to
individual volunteers and avoiding exclusion based on
demographic attributes. Matching decisions are based
solely on task relevance factors such as skills,
availability, and location.

Volunteer safety considerations were addressed by
ensuring transparent task descriptions, verified NGO
profiles, and post-task feedback mechanisms that
allow reporting of inappropriate experiences. These
measures collectively aim to promote ethical
deployment, user trust, and responsible Al-assisted
coordination within the platform.
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X. CONCLUSION

Sarthi — The Helping Hand demonstrates practical
viability of technology-enabled
coordination in India's social sector. The system
architecture incorporates established machine learning
practices within a user-centered design framework
specifically addressing Indian NGO operational
contexts. Pilot evaluation confirms that algorithmic
task-volunteer — matching, integrated feedback

volunteer

mechanisms, and engagement-oriented features
produce meaningful operational improvements
compared to existing manual coordination approaches.
Key research contributions include: (1) replicable
framework for Al-assisted volunteer management in
resource-limited contexts; (2) validation of content-
based matching effectiveness for  volunteer
coordination; (3) evidence of gamification impact on
volunteer retention in Indian civic participation
contexts; (4) identification of practical implementation
challenges and refinement opportunities.

Future research directions encompass: expanding pilot
deployment to larger volunteer populations and
additional geographic regions; integrating
collaborative filtering mechanisms as performance
history accumulates; implementing advanced fairness
algorithms addressing volunteer opportunity equity;
developing offline-first mobile capabilities for
limited-connectivity —environments; incorporating
multilingual interface support; and conducting
longitudinal studies measuring social impact
outcomes.
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