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ABSTRACT

This manuscript delves into the primary obstacles
faced in creating accessible web forms and explores
potential so- lutions facilitated by generative Al
technologies. Key challenges include ensuring proper
labeling and instructions, optimizing keyboard
navigation, providing clear error identification and
handling, managing focus effectively, addressing
visual design considerations, using placeholder text
appropriately, ensuring compatibility with assistive
technologies, handling complex input types,
maintaining responsive design, reducing cognitive
load, and conducting continuous testing and
validation. Each challenge is analyzed to highlight its
impact on accessibility, and innovative approaches
using generative Al are proposed to address these
issues. For example, Al can automatically generate
descriptive labels, optimize tab indexing, manage
real- time error detection, enhance focus behavior,
suggest contrast improvements, and simulate
interactions with assistive tech- nologies. This
manuscript concludes that integrating generative Al
into the web form development process can
significantly enhance accessibility, ensuring that
web forms are usable by all individuals, regardless
of their abilities. By adopting these Al-driven
solutions, we not only comply with legal and ethical
standards but also promote a more inclusive digital
environment, enhancing user experience and
satisfaction.

Accessibility, Web Forms, Generative Al, Assistive
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INTRODUCTION

The integration of generative Al technologies into the
development of web forms represents a pivotal shift
towards more inclusive digital experiences.

These technologies offer unprecedented opportunities for
enhancing accessibility by addressing common obstacles
that users with disabilities face when interacting with web
forms. This paper explores the significant challenges in
creating accessible web forms and proposes innovative Al-
driven solutions to overcome them.

CHALLENGES IN CREATING ACCESSIBLE
WEB FORMS

Proper Labelling and Instructions

Ensuring that all form fields are properly labeled and
accompanied by clear instructions is crucial for
accessibility. Labels must be descriptive and positioned
correctly to assist users who rely on screen readers.

Keyboard Navigation

Optimizing keyboard navigation is essential for users who
cannot use a mouse. This involves ensuring logical tab
order, focus indicators, and the ability to navigate and
interact with all form elements using a keyboard.

Error Identification and Handling

Clear identification and handling of errors are necessary
to prevent user frustration. Errors should be conveyed in
an accessible manner, with suggestions for correction.

Focus Management

Effective focus management helps users keep track of
their position within a form. This includes handling
dynamic changes in focus, such as when new form
elements appear.

Visual Design Considerations

Addressing visual design considerations, such as contrast
ratios and font sizes, is important for users with visual
im- pairments. Design elements should be easily
distinguishable.

Use of Placeholder Text

Placeholder text should not be used as a substitute for
labels. Instead, it should provide supplementary
information without reducing form accessibility.

Compatibility with Assistive Technologies

Ensuring  compatibility =~ with  various  assistive
technologies, such as screen readers and voice
recognition software, is critical for accessibility.

Handling Complex Input Types

Complex input types, such as date pickers and file
uploads, require careful consideration to ensure they are
accessible to all users.
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Maintaining Responsive Design
Web forms must be responsive to different screen sizes
and orientations, ensuring accessibility on all devices.

Reducing Cognitive Load

Reducing cognitive load involves simplifying the form
layout and minimizing the amount of information users
need to process at once.

Continuous Testing and Validation

Conducting continuous testing and validation with real
users, including those with disabilities, is essential to
ensure ongoing accessibility.

GENERATIVE Al SOLUTIONS FOR WEB FORM
ACCESSIBILITY

Automatic Generation of Descriptive Labels
Al can automatically generate and place descriptive
labels for form fields, ensuring consistency and accuracy.

1. Example of Automatic Generation of Descriptive La-
bels: Scenario: A company is developing an online
registra- tion form for an event. The form requires
fields for the user’s first name, last name, email
address, and phone number. Using Al, the system
will automatically generate and place descriptive
labels for these form fields.

Steps to Implement Al:

3. Data Collection: Collect examples of common form
fields and their corresponding labels from various
sources (e.g., previous forms, databases).

4. Training Al Model: Use the collected data to
train an Al model on identifying common form fields
and generating appropriate descriptive labels.

5. Form Field Detection: As a new form is created, the
Al model detects each form field by analyzing its
type, such as text input, email input, phone number
input, etc.

6. Label Generation: The Al model generates a descrip-
tive label for each detected form field based on its
type and context. For example, if the form field is a
text input intended for the user’s first name, the Al
generates the label “First Name”.

7. Placement: The Al automatically places the
generated label above or beside the corresponding
form field.

8. Review and Adjustment: Optionally, a human
reviewer can review the automatically generated
labels and make adjustments if necessary to ensure
they meet specific requirements or preferences.

N

Optimization of Tab Indexing
Al algorithms can optimize tab indexing to create a logical
and efficient navigation order for keyboard users.

Example of Optimization of Tab Indexing Using Al

Algorithms: Scenario: Consider a web application with
multiple interactive elements such as text boxes, buttons,
dropdowns, and links. The default tab order might not
provide the most efficient navigation experience for
keyboard users. Al algorithms can analyze the layout and
user behavior to reorder the tab index logically.

Explanation:

1) Start: The process begins.

2) Data Collection: Collect data on how users interact
with the web application.

3) User Interaction Data: Gathered data includes which
elements are used most frequently and typical user
navigation paths.

4) Analyze Data with Al Algorithms: Analyze the inter-
action data using Al to identify patterns.

5) Identify Navigation Patterns: The Al identifies logical
navigation patterns based on user behavior.

6) Propose Optimized Tab Order: The Al suggests a new
tab order that prioritizes commonly used elements.

7) Update HTML Code with New Tab Index: Implement
the new tab order in the web application’s HTML code.

8) Usability Testing: Conduct tests to ensure the new tab
order improves user navigation.

9) Navigation Efficient?: Evaluate if the new tab order is
efficient.

- Yes: If efficient, implement the changes.
- No: If not efficient, return to data
collection for further refinement.
10) End: The process concludes with an optimized
tab order in place.

Real-time Error Detection and Management

Al can provide real-time error detection, suggesting
corrections and ensuring that error messages are
accessible.

Example: Scenario: Consider an e-commerce website
where users can fill out their address details for shipping.
Implementing Al for real-time error detection can
significantly improve user experience and data accuracy.

Steps to Implement Al:

1) Start: The process begins when the user starts
entering their address details.

2)  User Enters Address Details: The user types in
their information.

3) Al Monitors Input in Real-time: The Al system
con- tinuously monitors the input fields for errors.

4)  Error Detected?: The Al checks if there is any
error in the input.

- Yes: If an error is detected, the Al suggests a
correction.

- No: If no error is detected, the process continues
to the next input field.
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5)  Suggest Correction; The Al provides a suggestion
for the detected error.

6) User Accepts Suggestion?: The user decides
whether to accept the Al’s suggestion.

- Yes: If the user accepts the suggestion, the system
auto-corrects the input and proceeds.

- No: If the user does not accept the suggestion, the
Al highlights the error.

7)  Highlight Error: The Al highlights the erroneous
input field.

8) Display Accessible Error Message: An error
message is displayed, ensuring it is clear and
accessible.

9) Complete Address Entry: Once all inputs are
correctly entered, the address entry is completed.

10) End: The process ends after the address entry
is successfully completed.

Enhanced Focus Behavior
Al can dynamically manage focus behavior, ensuring that
users are guided smoothly through the form.

Example Scenario: Imagine a multi-step form used for an
online job application. The form contains several sections,
such as personal information, work experience, education,
and references. The Al can dynamically guide the user
through the form, highlighting the next logical field based
on user input and ensuring all required fields are
completed before moving on.

Steps:
User starts filling out the form: The Al determines the next
logical field to focus on based on the current input.

= Personal Information: User enters name, email, and
phone number. The Al checks if the email is valid
and focuses on the next field if valid, otherwise
prompts the user to correct the input.

= Work Experience: User enters job title and com- pany
name. If the user skips a required field, the Al brings
focus back to it.

= Education: User enters degree and university. If the
information provided doesn’t meet the format (e.g.,
graduation date), the Al asks for correction.

= References: User enters references. The Al ensures that
all required fields are filled before allowing the user to
submit the form.

Contrast and Design Suggestions

Al can analyze visual design elements and suggest
improvements to contrast ratios and other accessibility
features.

Example:

1) Input Design: The designer uploads a web page or
application design.

2) Al Analysis: The Al analyzes the design for contrast
ratios, text readability, color blindness simulations, and
other accessibility metrics.

3) Generate Report: The Al generates a report highlight-
ing areas of improvement.

4) Provide Suggestions: The Al suggests specific changes,
such as increasing the contrast ratio between text and
background, changing color schemes, or adjusting font
sizes.

5) Review and Implement: The designer reviews the sug-
gestions and implements the recommended changes.

Simulation of Assistive Technology Interactions
Al can simulate interactions with assistive technologies,
identifying and addressing potential accessibility issues.

Example: Simulation of Assistive Technology Interac-
tions: Scenario: Simulating Screen Reader Interaction with
a

Website
Objective: Identify and address potential accessibility is-
sues on a website for users who rely on screen readers.

Tools Used:

- Al-driven accessibility testing tool (e.g., Accessibility
Insights)

- Screen reader software (e.g., NVDA, JAWS)

Process:

1) The Al-driven tool scans the website and simulates
how a screen reader would interact with it.

2) It identifies elements such as buttons, links, images,
and forms, ensuring they have appropriate labels and
descriptions.

3) The tool reports any issues found, such as missing alt
text for images or improperly labeled buttons.

Outcome: A report highlighting the accessibility issues is
generated. Developers address the identified issues,
improv- ing the website’s accessibility for screen reader
users.

CONCLUSION

Integrating generative Al into the web form development
process can significantly enhance accessibility, ensuring
that web forms are usable by all individuals, regardless of
their abilities. By adopting these Al-driven solutions, we
not only comply with legal and ethical standards but also
promote a more inclusive digital environment, enhancing
user experi- ence and satisfaction.
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