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ABSTRACT: 

This paper outlines an integrated framework 

for enhancing the accessibility of web forms for 

blind users. Notwithstanding improvements in 

web technologies, most web forms are still 

inaccessible owing to inappropriately labeled 

elements, poor keyboard navigation, and 

insufficient screen reader support. The 

proposed structure addresses such problems 

by employing semantic HTML, accessibility 

best practices, and user feedback adoption. 

The project's feasibility is guaranteed by 

existing standards, adequate resources, and a 

well-structured methodology. The outcomes 

aim at enhanced usability and accessibility, 

enabling visually impaired users to 

independently access digital content. 
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I.INTRODUCTION 

   With the web era, web forms have become a 

fundamental user interface for interaction, 

supporting tasks such as online signups, e-

commerce purchases, and access to essential 

services. For visually impaired users, however, 

completing these forms is typically an 

intimidating experience due to poor  

 

accessibility design. Despite the advances in 

web technologies, the majority of online forms 

remain inaccessible, with unlabeled fields, 

inconsistent keyboard focus, and inferior 

screen reader compatibility. These barriers 

limit visually impaired individuals' ability to 

accomplish tasks independently, exacerbating 

digital exclusion and restricting their 

engagement in an increasingly digital world. 

Web accessibility significance is highlighted 

through global initiatives such as the Web 

Content Accessibility Guidelines (WCAG), that 

facilitate inclusive design best practices. But   

gaps between practices and implementations 

continue, particularly in dynamic and 

advanced web forms. Visually disabled users 

find unoptimized assistive technology-forms 

frequently and respond with frustration and 

task dropout. This exclusion affects not just 

individual users but also has a broader societal 

effect, as it restricts access to education, 

employment, and government services. 

This project responds to these challenges by 

outlining a comprehensive framework to 

increase the accessibility of web forms for 

visually impaired users. Through the 

incorporation of semantic HTML, strong 
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labeling, and keyboard navigation, the 

framework seeks to meet WCAG standards 

while emphasizing real-world usability. The 

project also focuses on user-centric design, 

integrating comments from visually impaired 

users to make the solutions functional and 

efficient. By iterative prototyping and testing, 

the framework will demonstrate how 

accessible design can make users independent 

through facilitation of access to digital 

participation. 

II. LITERATURE REVIEW 

     Recent studies highlight persistent 

problems with web form accessibility for blind 

users. Usharani et al. (2020) developed a 

speech recognition-based voice-based form-

filling system with potential for independent 

filling of forms. Their approach, though, 

reported vulnerability in handling multiple 

accents and dynamic fields. Paul and Das 

(2020) examined Indian e-government 

websites and reported general non-

compliance with accessibility guidelines, 

especially in the design of forms. Their 

research highlighted the importance of WCAG-

compliant solutions that minimize screen 

reader dependence. 

Feiz et al. (2019) investigated assistive 

technologies with real-time audio feedback 

when filling out forms. Although well-suited to 

static fields, their solution did not quite work 

so well with dynamically filled fields. JAWS and 

NVDA, two widely used commercial screen 

readers, although popular, are barriers due to 

the high cost and complicated interface, 

according to several studies of accessibility. 

Recent research points to three main areas of 

gaps: (1)exorbitant implementation costs of 

assistive technologies, (2)unstable cross-

platform compatibility, and (3) inadequate 

management of advanced form structures. The 

suggested project tackles these via a Web 

Speech API-based implementation that 

directly utilizes available web technology. This 

diverges from previous efforts by disavowing 

dependencies while still retaining screen 

reader compatibility. 

New research indicates voice interaction 

systems can augment and not replace existing 

accessibility tools. This work continues this 

idea by creating a light-weight JavaScript 

platform that augments instead of competes 

with traditional screen readers, possibly 

providing an alternative to sustainable 

universal web accessibility. 

                III.PROPOSED DESIGN 

     The proposed design to enhance web form 

accessibility utilizes the Web Speech API to 

create an entirely voice-enabled interface that 

enables visually impaired individuals to 

complete web forms on their own. The system 

at its core consists of a voice input module 

where the users activate voice control by the 

presence of an easily visible microphone 

button, and speech recognition technology 

captures navigation instructions like "next 

field" or "submit" as well as form content 

entry. The navigation smarts, created using 

JavaScript, cleverly maps voice prompts to 

relevant form fields as it provides dynamic 

voice prompts through text-to-speech (TTS) 

that voice-out the name of each field, the 

requisites, and their value. The system 

converts spoken answers back to text input 

while typing data, populating fields 

automatically with audio output being read 

aloud upon which users self-validate. Strong 

form validation occurs during data input as 

well as before submission, with the TTS 

interface indicating any errors such as invalid 

format or absence of required fields. 

Submission process entails comprehensive 

validation - in case error-free, users receive a 

success message and the form submits by 

itself; in case of errors, the system indicates 

errant fields and assists in fixing them. As a 
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design goal with universal accessibility in mind, 

the interface supports recent screen readers 

like NVDA, features fallback keyboard 

navigation, and fully complies with WCAG AA 

color contrast and focus indicators. For 

eyesight, the visual style consists of high-

contrast color schemes and a streamlined 

layout to limit cognitive load, and all 

interactive elements are properly labeled for 

screen readers. This whole solution obviates 

the need for visual feedback or expensive 

assistive technology while giving consistent, 

independent filling out of forms by easy voice 

entry and immediate audio feedback at every 

step in the process. 

 

ACTIVITY DIAGRAM 
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IV.REQUIREMENTS 

Hardware Requirements 

Processor : Intel processor 3.5GHZ 

Ram :8gb 

Hard disk:256GB 

Keyboard:Standard keyboard 

Software Requirements 

Front End: java script,html,css 

IDE :visual studio code 

 

V.METHODOLOGY 

     The design process for developing this 

voice-accessible web form system is holistic 

and multi-phased with a focus on technical 

robustness as much as user-centered design. 

We began with a very detailed requirements 

analysis phase, comprising large-scale research 

into the specific challenges visually impaired 

users encounter in filling out web forms, 

combining existing literature with unprocessed 

feedback gathered through user interviews 

and questionnaires. This groundwork guided 

our system design whereby we tactfully 

integrated the Web Speech API in order to 

undertake dual functionality - speech-to-text 

for user commands and text-to-speech 

translating system responses for audible 

feedback. The technical design was carefully 

built with JavaScript to develop natural voice 

command mappings, allowing easy navigation 

between form fields ("next field," "previous 

field") and effective data entry, while retaining 

full keyboard accessibility as an essential 

fallback mechanism to provide universal 

usability.during the development stage, we 

constructed three interoperable basic 

components: an improved voice input 

processor for precise speech recognition, an 

intelligent form navigation component 

handling focus changes and runtime validation, 

and an adaptive feedback component offering 

persistent audio cues. 

Large-scale usability testing with visually 

impaired users was the cornerstone of our 

testing practice, allowing us to maximize 

command recognition accuracy, offer optimal 

audio feedback timing, and customize the 

overall user interface experience. Additionally, 

the system was tested for its compatibility with 

other well-established screen readers like 

NVDA and JAWS to ensure seamless 

integration with users' existing assistive 

https://www.irjweb.com/


International Research Journal of Education and Technology 

Peer Reviewed Journal 

ISSN 2581-7795 

 

2660 
© 2025, IRJEdT                                                   Volume: 08 Issue: 04 | Apr-2025                              

technology configurations. Moving closer to 

deployment, we're finalizing detailed user 

manuals and tutorial documentation to 

support seamless uptake while, at the same 

time, laying plans for future development 

enhancements like AI-powered accent 

adaptation algorithms and increased mobile 

functionality to enable wider system coverage 

across all digital platforms. The careful, step-

by-step approach guarantees the deployment 

of an all-embracing solution that best tackles 

the digital obstacles visually impaired users 

encounter when interacting with forms on the 

web. 

VI.CONCLUSION 

This voice-enabled web form system design 

approach is a technical robustness, multi-stage 

holistic approach with user-centered design 

focus. Starting with an exhaustive 

requirements analysis phase, we carried out 

rigorous background research into the exact 

problem of visually impaired users filling in 

web forms, combining information from 

existing literature with qualitative responses 

garnered from user interviews and 

questionnaires.This groundwork informed our 

system design, where we methodically 

employed the Web Speech API to enable dual 

functionality - text-to-speech conversion of 

user inputs and system outputs to sound 

utilizing text-to-speech technology. Technical 

design was carefully executed using JavaScript 

to enable natural voice command mappings, 

enable smooth navigation between form fields 

("next field," "previous field") and rapid data 

entry with full keyboard accessibility as an 

extremely important fallback plan to enable 

global usability. During the development 

phase, we built three inter-operable core 

modules: a high-level voice input processor 

that provides accurate speech recognition, an 

intelligent form navigation system that 

supports focus changes and real-time 

validation, and a responsive feedback system 

that provides constant audio cues. A huge 

amount of testing with visually impaired users 

made up most of our testing cycle, allowing us 

to enhance command recognition accuracy, 

tune audio feedback latency, and increase 

overall user satisfaction. The system was also 

validated for compatibility with mainstream 

screen readers like NVDA and JAWS to allow 

full integration with the users' existing assistive 

technology infrastructure.As we progress 

towards deployment, we're developing 

detailed user manuals and tutorial content to 

ensure easy adoption, while at the same time 

charting future improvements like AI-powered 

accent adaptation algorithms and enhanced 

mobile functionality to make the system fully 

accessible across every digital platform. This 

careful, incremental approach ensures the 

provision of an actually inclusive solution that 

meaningfully tackles the digital impediments 

to visually impaired users in form-based web 

interactions. 
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