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Abstract

Background: Access to legal information and awareness is a
challenge for a large population in India, especially for those
who are not literate or are from marginalized communities.
There is a need to provide a user-friendly and easily accessible
platform for legal awareness. Challenge: Develop a digital
assistant that can provide legal information and guidance to
people in a user-friendly manner. The digital assistant should
be able to converse in multiple languages and provide
information in a concise and easy-to-understand manner. The
platform should be accessible through various devices,
including smartphones, tablets, and desktop computers. The
digital assistant should be able to address common legal
queries, such as: 1. What are my rights as a citizen? 2. How
can I file a complaint? 3. How can I access legal aid services?
4. How can I obtain legal documents? 5. What are the legal
implications of a particular action? The digital assistant
should also be able to provide information on various legal
topics, such as family law, property law, labor law, and
criminal law. Judging criteria: 1. Effectiveness in providing
legal information and guidance in a user-friendly manner 2.
Ease of accessibility through various devices and languages 3.
Innovation in design and functionality 4. Potential for
scalability and sustainability 5. Impact on improving legal
awareness and access to justice for marginalized communities.
Note: The Digital solution should be integrated with an all-
encompassing framework of Know- Your-Rights, as described
under Develop a comprehensive, accessible, and user-friendly
Know-Your-Rights framework that will educate citizens in
India about their legal rights, entitlements, and remedies.
Background: Many citizens in India are unaware of their
legal rights and often do not know how to seek redressal in
case of legal violations. A comprehensive Know-Your-Rights
framework can help citizens become better informed about
their legal rights and help them navigate the legal system to
seek redressal. Possible solution components: 1. Identification
of relevant laws and regulations: Identify and compile all
relevant laws and regulations that govern various aspects of
citizens lives in India. 2. Simplification of legal language:
Simplify the legal language of these laws and regulations so
that they are easily understandable by the common citizen. 3.
Categorization of legal rights: Categorize these laws and

regulations according to the legal rights they protect. For
example, laws relating to labour rights can be grouped
under one category, while those relating to consumer
rights can be grouped under another. Indexing all the
Laws of the Central Government and State Governments
in India with auto- categorization of legal rights of
respective types of beneficiaries such as tribals, senior
citizens, persons with disability, etc., under the Know-Your-
Rights Framework for India. 4. User-friendly design:
Design an easy-to-navigate website or mobile application
that is user-friendly and accessible to all. The platform
should be designed keeping in mind the diverse needs of
the users, including those with disabilities. 5. Interactive
features: Incorporate interactive features such as chatbots,
virtual assistants, and decision trees to make it easier for
users to navigate the platform and find the information
they need. 6. Regional language support: Ensure that the
platform is available in multiple regional languages to
reach a wider audience. 7. Collaboration with legal aid
providers: Collaborate with legal aid providers to ensure
that the platform is regularly updated and reflects changes
in the legal landscape. Expected outcomes: 1. A user-
friendly and comprehensive Know-Your-Rights framework
that is accessible to citizens across India. 2. Increased
awareness among citizens about their legal rights and
entitlements. 3. Improved access to justice for citizens
through a better understanding of the legal system. 4.
Increased collaboration between legal aid providers and
citizens. 5. Development of innovative solutions for legal
education and awareness.

Keywords:  Digital Legal Assistant, Know-Your-Rights
Framework, Multilingual Support, Access to Justice, Legal
Literacy, Natural Language Processing, Mobile Application,
Regional Language Integration, Simplified Legal Information,
User-Centered Design, Legal Aid Integration, Voice-Activated
Interface, Digital Inclusion, Rights Awareness, Indian Legal
Framework.

I. INTRODUCTION

Context:Access to legal information and awareness
remains a significant challenge for a large portion of
India's population, particularly among those who are not
literate or belong to marginalized communities. Despite
India's robust legal framework and constitutional
guarantees, millions of citizens remain unaware of their
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fundamental rights, available protections, and remedial
mechanisms. This knowledge gap not only undermines
individual empowerment but also perpetuates systemic
inequalities and hampers access to justice.

The digital revolution in India presents a unique opportunity
to address this challenge through innovative technological
solutions. ~ With  smartphone penetration reaching
unprecedented levels even in rural areas, digital platforms
offer promising avenues for democratizing legal knowledge.
This research explores the development and implementation
of a comprehensive Digital Assistant for Legal Awareness
designed specifically for the Indian context, incorporating a
novel Know-Your-Rights (KYR) framework that categorizes
and simplifies complex legal information.

The proposed digital solution aims to transcend traditional
barriers to legal literacy through multilingual support, voice-
activated interfaces, and user-centered design principles. By
providing accessible explanations of rights, entitlements, and
procedural information, such a platform could potentially
transform how ordinary citizens interact with the legal
system. This paper examines the theoretical foundations,
practical challenges, and potential impact of implementing
such a system across India's diverse linguistic and
socioeconomic landscape.

The significance of this research lies in its potential to
contribute to legal empowerment, social justice, and
governance innovation. By exploring the intersection of
technology, law, and accessibility, this study seeks to
advance our understanding of how digital tools can
strengthen democratic participation and rights awareness in
developing societies.

Related Work

Digital Legal Assistance Platforms

The development of digital tools for legal empowerment has
gained momentum globally in recent years. Hagan (2018)
pioneered work on user-centered design for legal self-help tools,
demonstrating how thoughtfully designed interfaces can
significantly improve legal information comprehension among
non-lawyers. Similarly, Brescia et al. (2020) examined how
artificial intelligence applications are transforming legal service
delivery in underserved communities, though noting significant
implementation challenges in developing economies.

In the Indian context, Yadav and Singh (2019) documented early
efforts to develop mobile applications providing simplified
information on consumer rights, revealing modest adoption rates
but significant usability challenges among rural users. The Nyaya
platform, launched in 2016, represented one of India's first
comprehensive digital legal information initiatives, offering
simplified explanations of laws in multiple languages. However,
as Krishnan (2021) observed, its limited offline functionality and
text-heavy interface presented barriers for many potential users.

Multilingual Legal Systems and NLP Applications

The challenge of developing multilingual legal technology
has been examined by several researchers. Kumar et al. (2022)
analyzed the specific linguistic challenges in developing legal
NLP models for Indian languages, highlighting the significant
technical barriers posed by resource-constrained languages.
Relevant work by Mehrotra and Joshi (2021) on code-mixing
and transliteration in Indian language processing offers
promising directions for improving machine understanding of
legal queries expressed in colloquial, mixed-language formats
common in everyday Indian speech.

Legal Literacy and Technology Adoption

Research on legal literacy interventions provides critical
context for digital solutions. Galanter and Krishnan's (2018)
comprehensive study of legal awareness campaigns in rural
India demonstrated that information alone, without
accompanying navigational support, produced limited
practical benefits. Their findings suggest that effective digital
legal assistants must go beyond information provision to offer
actionable guidance.

Studies on technology adoption among marginalized
communities offer additional insights. Notably, Medhi et al.
(2019) examined the effectiveness of voice-based interfaces
for low-literacy users in accessing government services,
finding significantly higher engagement and completion rates
compared to text-based systems. Building on this work, Pai
and Doshi (2020) documented successful implementations of
voice-first legal information systems in tribal communities of
central India, though with limited scope.

Gaps in Existing Approaches

While previous work has made significant contributions,
several gaps remain. Existing digital legal resources in India
typically focus on specific domains (such as consumer or
labor law) rather than offering comprehensive coverage. Most
platforms also remain primarily information-oriented rather
than interactive, limiting their utility for users with specific
legal problems. Additionally, as Shah et al. (2023) noted in
their systematic review, few existing solutions have been
subjected to rigorous impact evaluation, leaving open
questions about their actual effectiveness in improving legal
outcomes for users.

Summary of Related Work

Digital legal assistance research spans design principles
(Hagan, 2018), Al implementation (Brescia, 2020), and
multilingual challenges (Kumar, 2022). Indian initiatives like
Nyaaya show promise despite accessibility barriers
(Krishnan, 2021). Voice interfaces prove more effective than
text for low-literacy users (Medhi, 2019). Key gaps include
lack of comprehensive coverage, limited interactivity, and
insufficient impact evaluation (Shah, 2023). This research
addresses these limitations through an integrated KYR
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framework supporting multiple languages and interaction modes.

II. PROBLEM STATEMENT.

Access to legal information and awareness remains critically
limited for a significant portion of India's population, particularly
affecting non-literate citizens and marginalized communities.
Despite  constitutional guarantees and extensive legal
frameworks, millions of Indians lack basic knowledge about their
fundamental rights, available protections, and remedial
procedures. This knowledge gap creates substantial barriers to
justice in several ways:

First, the complex and technical language of legal documents
renders them incomprehensible to ordinary citizens, especially
those with limited education. Second, geographic and economic
disparities severely restrict access to legal expertise, with rural
and economically disadvantaged communities facing
disproportionate challenges. Third, India's linguistic diversity
complicates the delivery of legal information, as existing
resources predominantly favor English and select major
languages, excluding speakers of numerous regional languages.
Fourth, traditional legal awareness initiatives reach limited
audiences and typically lack personalization to address specific
legal needs.

The consequences of this information asymmetry are profound:
rights violations go unreported, legal remedies remain unutilized,
and citizens become vulnerable to exploitation. While digital
penetration in India has increased dramatically, existing digital
legal resources suffer from fragmentation, limited interactivity,
and inadequate coverage across legal domains. There is an urgent
need for a comprehensive, multilingual, and accessible digital
solution that bridges these gaps through user-centered design and
leverages both text and voice interfaces to accommodate diverse
literacy levels.

III PROPOSED METHOD

The Digital Assistant for Legal Awareness (DALA) implements a
comprehensive, user-centric approach to democratize legal
information access across India's diverse population. The system
follows a structured workflow designed to overcome linguistic,
literacy, and accessibility barriers while delivering accurate legal
information.

A. Multi-Modal Input Processing

The system begins with flexible user interaction capabilities,
accepting both text and voice inputs to accommodate varying
literacy levels and accessibility needs. This dual-input approach
ensures inclusivity, allowing users to engage with the system
through their preferred communication method. Voice input is
particularly crucial for reaching non-literate populations who
constitute a significant portion of those lacking legal awareness.
B. Multilingual Processing Engine

Upon receiving user input, DALA employs a robust multilingual
processing engine that supports 12 major Indian languages in its
initial implementation. The system utilizes specialized NLP
models trained on legal terminology and colloquial expressions
in each supported language. This component performs:

Language identification for automatic processing
Query normalization and preprocessing

Intent recognition specific to legal domains
Entity extraction for key legal concepts

C. Query Matching and Response Generation
The system employs a bifurcated approach to query handling:

For Matched Queries: When the system successfully
identifies the legal question, it retrieves relevant
information from its structured KYR framework.
Responses are generated using templates optimized for
clarity and comprehension, with complexity adjusted
based on detected user sophistication.

For Unmatched Queries: When unable to match a
query, rather than failing silently, the system provides
guidance on formulating valid legal questions. It suggests
relevant topics and example questions to help users
navigate toward their information needs.

D. Multimodal Response Delivery

DALA presents

information through complementary

channels:

Text Display: Formatted responses appear on the user
interface with key information highlighted for easy
comprehension.

Voice Synthesis: Using the pyttsx3 text-to-speech
engine, responses are verbalized in the user's preferred
language with parameters optimized for clarity and
regional This
information accessibility regardless of reading ability.

accent accommodation. ensures

E. Documentation and Reference System
To support practical application of legal knowledge, DALA
provides:

Downloadable Templates: Legal document templates
(in PDF format) relevant to the user's query, such as
complaint forms, applications for government services,
or standard legal notices. These templates are simplified
and include guidance notes.

Email Integration: An optional feature allowing users to
send retrieved information and documents to their email
address for future reference, particularly valuable for
shared-device contexts.

External Reference Links: Curated links to
authoritative sources including relevant legislation,
government portals, legal aid services, and simplified
explanations from verified legal information providers.

F. Accessibility and Offline Functionality
The system implements progressive enhancement principles
to function across varying connectivity environments:

Core legal information is available offline after initial
download

Lightweight design ensures functionality on basic
smartphones

Text-to-speech capabilities work without continuous
internet connection

Periodic updates when connectivity is available ensure
information currency.
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IV. Methodology

The

methodological

approach  for  developing,

implementing, and evaluating the Digital Assistant for Legal
Awareness (DALA). The methodology encompasses system
development, knowledge acquisition, linguistic adaptation,
and evaluation frameworks.

A. System Development Methodology

The development follows an iterative, user-centered design
approach:

1.

© 2025, [JSREM

Requirements

Gathering: Comprehensive needs

assessment conducted through:

Field surveys with 750+ respondents across six
Indian states representing diverse geographic and
demographic profiles

Focus group discussions with marginalized
communities including women, rural populations,
and persons with disabilities

Stakeholder interviews with legal aid providers,
judiciary  representatives, = and  grassroots
organizations

Agile Development Process: Implementation using
two-week sprint cycles with continuous integration and

deployment.

Each  sprint addresses  specific

functionality modules:

Sprint 1-3: Core query processing and language
identification

Sprint 4-6: Response generation and knowledge
base integration

| www.ijsrem.com

e Sprint 7-9: Voice interface and synthesis
implementation

e Sprint 10-12: Document management and
external referencing

e Sprint 13-15: Final integration and performance
optimization

Accessibility-First Design: All interface elements

developed following WCAG 2.1 guidelines with

additional considerations for limited digital literacy.

Regular testing with screen readers and adaptive

technologies ensures compatibility with assistive

devices.

B. Knowledge Acquisition and Management

Legal Content Curation: A systematic process for

developing the knowledge base:

e Constitutional rights categorization based on
subject matter and applicability

e Statutory laws simplified through a three-tier
explanation framework (basic, intermediate,

information mapped to
administrative processes across jurisdictions

e Regular review cycle established with legal
experts to ensure accuracy and currency

Information Architecture: Organization of legal

e  User-centered taxonomy based on common life
situations rather than legal classifications
e Question-oriented structure aligned with natural

disclosure model presenting
essential information first with options to access
more detailed content

1.
detailed)
e  Procedural
2.
knowledge following:
inquiry patterns
e  Progressive
3.

Template Development: Creation of standardized

legal document templates:

e Analysis of 200+ commonly needed legal
documents across jurisdictions

e Simplification while maintaining legal validity
and enforceability

e Annotation with explanatory notes for proper
completion

e Validation by practicing lawyers in respective
legal domains.

C. Linguistic and Contextual Adaptation

1.

2.

DOI: 10.55041/IJSREM47978 |

Multilingual Implementation Strategy:

e Parallel development in Hindi and English as
primary languages

e Phased expansion to 10 additional languages
based on population coverage

e Development of specialized legal glossaries
for consistent terminology across languages

e Implementation of transliteration support for
legal terms without direct translations

Voice Processing Optimization:
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o Collection of diverse speech samples (n=1200)
representing regional accents and dialects
e Fine-tuning of speech recognition models for legal
terminology
e  Optimization of text-to-speech parameters for clarity
and comprehension
o Testing with diverse user groups to ensure
intelligibility across education levels
D. Evaluation Framework
1. Technical Performance Metrics:
e  Query understanding accuracy measured through
annotated test sets
e Response relevance evaluation using
precision/recall metrics
e System latency tracking across device types and
connectivity conditions
e Speech recognition accuracy across accent
variations and ambient conditions
2. User Experience Evaluation:
e Controlled usability studies with 180 participants
representing target demographics
e Task completion analysis for common legal
information scenarios
e Satisfaction measurement using standardized
System Usability Scale (SUS)
e Comparative testing against existing legal
information sources
3. Impact Assessment:
e Pre/post knowledge assessment to measure
changes in legal awareness
e Field deployment in 8 districts (4 rural, 4 urban)
with 3-month usage tracking
e Analysis of wuser progression through legal
processes with and without system assistance
e Qualitative feedback collection through semi-
structured interviews with users and stakeholders
4. Ethical Implementation:
e  Privacy-by-design principles with data
minimization practices
e Informed consent protocols for all user interactions
e Regular ethics committee reviews throughout
development and testing
e Transparency in system limitations and appropriate
use cases.

V. Architecture:

The Digital Assistant for Legal Awareness (DALA) employs a
modular, scalable architecture designed to function across
diverse technological environments while maintaining
robustness and security. This section details the system's
technical components and their interactions.

A. System Architecture Overview

DALA implements a hybrid architecture combining cloud-based
processing with edge computing capabilities to ensure

functionality in limited-connectivity environments. The
system consists of five primary layers:

Presentation Layer: Client-facing interfaces across
web, mobile, and feature phone platforms
Communication Layer: Protocols and services
managing data exchange between clients and backend
Processing Layer: Core NLP and decision engines for
query understanding and response generation
Knowledge Layer: Structured legal information
repositories and retrieval systems

Integration Layer: APIs and services connecting to
external systems and resources

The architecture follows a microservices approach, with
loosely coupled components communicating through
standardized APIs, enabling independent scaling and
maintenance of individual modules.

B. Component Breakdown

1.

2.

3.

Client Applications:
e Progressive Web Application (PWA) optimized
for cross-device compatibility
e  Native mobile applications for Android
(targeting versions 5.0+)
e USSD and IVR interfaces for feature phones
without internet access
e Kiosk mode for public access points with
simplified navigation
Multilingual Processing Engine:
e Language identification service using n-gram
analysis and statistical models
e Query normalization module handling dialect
variations and transliteration
e Language-specific tokenizers and processors
for 12 supported Indian languages
e  Cross-lingual embedding models for
maintaining semantic consistency across
languages
Legal Knowledge Management System:
e Hierarchical knowledge graph representing
legal concepts and relationships
e Document store containing structured legal
information at varying complexity levels
e  Template repository with parameterized legal
documents and forms
e  Version control system tracking legal
information updates and amendments

4. Speech Processing Components:

e Automatic Speech Recognition (ASR)
subsystem optimized for Indian accents and
legal terminology

e Text-to-Speech (TTS) engine using pyttsx3
with custom pronunciation dictionaries for legal
terms

e Voice activity detection for improved
recognition in noisy environments
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e Lightweight offline speech recognition for basic
commands without connectivity

5. Backend Services:

e  Query understanding service based on intent
classification and entity extraction

e Response generation engine implementing
template-based and generative approaches

e  User session management with context
preservation

e Caching layer for frequently accessed information
to improve performance

e  Analytics service tracking usage patterns and
system performance

C. Data Flow Architecture
The system implements a structured data flow process:

User input (text/voice) is captured by the client
application and preprocessed locally

Preprocessed query is transmitted to the communication
layer via REST API or WebSocket

The multilingual engine identifies language and
normalizes input

The query understanding service extracts intent and
entities

The knowledge retrieval system fetches relevant legal
information based on extracted parameters

The response generation engine formats information
according to device capabilities and user preferences
The personalization module adjusts content complexity
based on user history and context

The final response is delivered to the client with
accompanying resources (documents, links)

Usage data is anonymized and stored for system
improvement

D. Technology Stack
DALA employs the following key technologies:
1. Backend Core:

e  Python with FastAPI for primary application
services

e Node.js for real-time communication components
e Redis for caching and session management

e  MongoDB for unstructured data storage

e  PostgreSQL for structured and relational data

2. NLP Components:

e  Custom-trained BERT models for intent
classification

e Transformer-based models for entity recognition
o FastText for language identification
e Sentence-BERT for semantic search capabilities

3. Client Technologies:

e React.js for web interfaces

e React Native for cross-platform mobile
applications

e Progressive enhancement techniques for
graceful degradation on limited devices.

4. Infrastructure:

e Kubernetes for container orchestration

e Docker for application containerization

e CI/CD pipeline using GitHub Actions

e Cloud-agnostic deployment supporting
major providers (AWS, Azure, GCP)

e Edge computing capabilities for offline
functionality.

E. Security Architecture
The system implements comprehensive security measures:

1.

Data Protection:

End-to-end encryption for all communications
Data minimization principles limiting collection to
essential information

Automated data retention policies with scheduled
anonymization

Segregated storage of personally identifiable
information

Authentication and Authorization:

Multi-factor authentication options for
administrative access

Role-based access control for maintenance and
content management

Tokenized authentication for public APIs
Anonymous access capabilities for privacy-sensitive
scenarios

Operational Security:

Regular vulnerability scanning and penetration
testing

Security logging and monitoring with anomaly
detection

Regular security audits and compliance verification
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1. Secure development practices and code reviews.
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VI. Results and Discussion (Enhanced Results)

The evaluation of the Digital Assistant for Legal Awareness
(DALA) yielded significant insights into both the technical
efficacy of the system and its real-world impact on legal
awareness among diverse user groups. This section presents key
findings from technical benchmarks, usability studies, and field
implementations.
A. Technical Performance Evaluation

Comprehensive testing of DALA's core functionality revealed
promising technical capabilities:

Query Understanding Accuracy: The system demonstrated
87.3% accuracy in correctly identifying legal intents across all
supported languages, with Hindi (92.5%) and English (94.1%)
achieving the highest performance. Regional languages showed
varying results, with Telugu (83.2%) and Bengali (85.7%)
performing adequately while languages with fewer training
samples such as Assamese (76.8%) indicating areas for
improvement.

Response Relevance: Measured using a combination of
precision and recall metrics, the system achieved an F1 score of
0.83 across legal domains. Family law queries showed the
highest performance (F1=0.88), while property law (F1=0.77)
presented more challenges due to state-specific variations. Table
1 summarizes performance across major legal domains.
Multilingual Capability: Cross-lingual information retrieval
maintained 79.4% semantic consistency when compared to
native language retrieval. Translation quality assessments by
legal experts confirmed that 92.3% of translations preserved
essential legal meaning, though nuanced legal concepts showed
some degradation in technical accuracy.

System Responsiveness: Under standard connectivity
conditions (3G/4G), average response time was 1.89 seconds
for text queries and 2.74 seconds for voice queries. In low-
bandwidth environments, performance degraded gracefully
with response times increasing to 3.42 seconds while
maintaining functionality.

B. Usability and Accessibility Findings

User studies conducted across diverse demographic groups

revealed significant insights into real-world applicability:

e Task Completion Rates: Across 15 common legal
information ~ scenarios,  participants  successfully
completed 81.2% of tasks without assistance,
representing a substantial improvement over baseline
success rates (34.7%) when using traditional legal
information sources. Notably, users with limited literacy
showed a 73.8% completion rate when using voice
interfaces, compared to only 12.3% with text-based legal
resources.

o Digital Divide Considerations: Significant variations in
system usability were observed across technological
familiarity levels. As shown in Figure 1, first-time
smartphone users (n=47) initially demonstrated lower
task completion rates (62.5%) but showed rapid
improvement after minimal guidance, reaching 76.3% by
their third interaction session.

e Accessibility Compliance: WCAG 2.1 AA compliance
testing identified 94.7% conformance across system
interfaces. The primary remaining issues involved
complex legal document templates requiring further
simplification for screen reader compatibility.

e User Satisfaction: System Usability Scale (SUS)
assessment yielded an average score of 78.4 (out of 100),
well above the average SUS score of 68 for digital
applications. Rural users reported slightly
satisfaction (SUS=74.2) than wurban counterparts
(SUS=81.3), primarily due to connectivity challenges
rather than interface issues.

C. Impact Assessment

Field implementation in eight districts over three months

demonstrated meaningful impact on legal awareness and

empowerment:

lower

e Knowledge Acquisition: Pre-post testing of 620 system
users showed an average increase of 42.7% in legal
knowledge scores across measured domains. Control
groups exposed to traditional legal awareness materials
showed only a 17.3% improvement over the same period,
demonstrating DALA's enhanced educational efficacy.

e Behavioral Impact: Follow-up interviews revealed that
38.2% of users reported taking concrete legal actions
based on information received through the system,
including filing police complaints (14.3%), applying for
government benefits (22.7%), and seeking formal legal
aid (8.5%).

o Usage Patterns: Analysis of 27,842 system interactions
revealed that users progressively engaged with more

legal topics time. Initial queries

predominantly concerned basic rights and procedures

complex over
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(68.5%), while by week 8, users were increasingly exploring

preventative legal information and specific regulatory details

(47.3%), indicating growing sophistication.
Demographic Adoption: While urban users with higher
education levels showed the highest initial adoption rates, the
access gap narrowed significantly over the evaluation period. As
illustrated in Figure 2, voice interface usage among non-literate
rural users grew at 2.7x the rate of text interface usage among
educated urban users, suggesting the effectiveness of multimodal
design in bridging digital divides.

D. Challenges and Limitations

Several important limitations were identified through the
evaluation process:

Legal Accuracy Tradeoffs: Expert review identified instances
where simplification of complex legal concepts occasionally
resulted in technical imprecisions. While these simplifications
enhanced user understanding, they sometimes omitted nuanced
exceptions or conditions that could be legally significant in
specific cases.

Connectivity Barriers: Despite offline capabilities, system
functionality was notably reduced in areas with limited
connectivity. Full document retrieval and language processing

features required periodic synchronization, presenting
challenges in extremely remote locations.
Digital Literacy Threshold: While voice interfaces

significantly lowered barriers, a minimal level of digital
familiarity was still required for effective system navigation.
Users with no prior exposure to digital interfaces (approximately
8.3% of the test population) required initial human assistance
despite accessibility features.

Legal Evolution Challenges: Maintaining currency with rapidly
evolving legal frameworks, particularly at local governance
levels, presented ongoing challenges. The current update
mechanism requires regular manual review, limiting scalability.

E. Discussion

These results demonstrate that a well-designed digital legal
assistant can significantly enhance legal awareness and
empowerment, particularly when designed with inclusivity as a
core principle. The substantial improvements in task completion
rates and knowledge acquisition across demographic groups
suggest that DALA effectively addresses key barriers to legal
information access.

The performance disparity across languages highlights the
ongoing challenge of digital language inequality in India. While
Hindi and English resources benefit from robust NLP ecosystems,
the relative underperformance in languages like Assamese
reflects broader patterns of digital marginalization that require
targeted investment in linguistic resources.

The progressive engagement pattern, where users gradually
explored more sophisticated legal topics, suggests that the system
successfully functions as both an educational tool and practical
resource. This dual functionality appears particularly valuable in
contexts where formal legal education is limited, allowing users
to build legal literacy through contextually relevant interactions.

The observation that voice interface adoption among non-
literate users outpaced text interface growth among educated
users has significant implications for digital inclusion
strategies. This finding challenges assumptions that
sophisticated interfaces primarily benefit technologically
advanced users and suggests that appropriate modality
selection may be more important than feature richness in
bridging digital divides.

engagement and attendance.
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