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Introduction   

 People with different abilities require websites to adhere to the principles of universal 

design, for usability purposes. In particular, visually impaired users rely on screen readers to 

process a website’s content. Screen readers act as a software platforms that allows blind or 

visually impaired users to read the text that is displayed on the computer screen with a speech 

synthesizer or braille display. 

 According to Katie Sherwin, a research writer for the Niealsen Normal Group, “People 

who are blind or have low vision must rely on their memory and on a rich vocabulary of gestures 

to interact with touchscreen phones and tablets. Designers should strive to minimize the 

cognitive load for users of screen readers.” The principles of universal design most relevant to 

screen readers include equitable, simple and intuitive use, perceptible information, and tolerance 

for error. The perceptible information, which communicates that the design must “communicates 

necessary information effectively to the user, regardless of ambient conditions or the user's 

sensory abilities,” is particularly important to users of screen readers, considering that webpages 

primarily convey information through a visual format that, when transmitted through auditory 

media, greatly increases users cognitive load. 

 According to Chat GTP, the American Airlines website acts as an example of a poorly 

designed web flow for users of screen readers, due to a poorly structured page hierarchy, 



navigation links with no contextual prompts, and missing alternative text for images. Hence, the 

aim is to redesign the web flow with the aim to allow screen reader users to book a flight.  

 

Current State 

 In its current state, the American Airlines website (https://www.aa.com/homePage.do) has 

an inconsistent use of HTML and ARIA attributes.  Hypertext Markup Language relays on 

features such as keyboard accessibility, screen reader compatibility, high contrast colour 

schemes, and descriptive link text to ensure accessibility in universal design. The website uses an 

influx of images without providing alt text. Hence, while some parts of the website are accessible 

with keystrokes, the limited inclusion of alternative links in images with added information can 

add complexity to the website’s navigation and hinder screen reader-website compatibility. In par 

with that, there is a poor structure of headings and subheadings, making it difficult for screen 

reader users to understand the page hierarchy. In the page commands, the links include vague 

and generic text like “click here,” which provide little to no context for users who want to book 

flights by using links. 

 The American Airlines webpage demonstrates an inconsistent use of Accessible Rick 

Internet Applications (ARIA) attributes, which modify incomplete or incorrect HTML code to 

augment parts of the web accessibility tree, and consequently create a better user experience. 

attributes provide additional information to assistive technologies. Moreover, “the use ARIA 

attributes to provide additional context for screen reader users, such as indicating when a button 

opens a modal or when an element is expandable” (ChatGTP, 2023). 

 The appropriate use of HTML and the consistent use of ARIA attribute contribute to 

restructuring and simplifying the website content, for users with especial needs to navigate it 



with the use of assistive technologies. According to the markup validation service W3C, 

“programmatic access to accessibility semantics is essential for assistive technologies,” since an 

application programming interface (API) defines perceivable objects in a user interface as 

accessible objects for assistive technologies.  

In this sense, the combination between no HTML universal design practices, incomplete 

link navigation for keystroke, and inconsistent attributes will make the website difficult to 

navigate for users of screen readers.  

 



 



Improvement Iterations  

The main changes made to improve upon the current flow chart include using ARIA 

attributes and HTML best practices, installing an artificial technology feature onto the webpage 

that uses machine learning algorithms that synch with the keystrokes and screen readers, using 

haptic technology to provide additional sensory feedback, and  combining the existing features of 

the American Airlines website with those of the British Airways website, one recognized for its 

accessible interactions.  

The ARIA attributes include roles, states and properties. Roles provide semantic meaning 

to content, describing objects without an intuitive function or full browser support. States refer to 

how an object might change depending on user’s actions, representing with the data associated 

with the interaction possibilities. States act as dynamic properties. Properties, meanwhile, 

encompass attributes essential to an object’s nature of data value. 

The first flow chart iteration for a revised website interaction includes a combination 

between a screen reader software and specific keyboard commands, designed for consistency 

with ARIA attributes and HTML best practices, mainly, meaningful links and headers which 

enable keyboard shortcuts, so that visually impaired users can navigate the website without 

having to use mouse. This way, the screen reader will synch with the keyboard and become 

accessible from the webpage’s back end.  

 A second flow chart iteration uses haptics, meaning sensory input that alerts the users in 

the changes of a perceived environment. By replicating the senses of touch and motion within a 

virtual technological interaction, visually impaired users construct a spatial mental map of an 

interface, via sonic, voice, vibratory and pressure-based feedback. As two of Don Norman’s 

design principles, feedback conveys information of a task undertook by users (), while mapping 



refers to “the relationship between controls and their effects in the world” (Rogers & Sharp, 

2022). 

The third flow chart iteration involves machine learning. In this case scenario, the 

visually impaired user interacts with an AI powered webpage through a screen reader, to select 

the flight the options. While AI would help simplify the interactive component and the issues 

with page hierarchy, an automated AI language model may have trouble keeping up with 

dynamic websites powered through interactive code like Java Script. Moreover, a flight booking 

website based on a search bar, and AI component and a screen reader might rely too heavily on 

audio and–without tactile elements, captions and other multimedia somatosensory feedback–

might greatly increase the cognitive load and exclude users with auditory issues 

The fourth iteration of the website combines the page hierarchy, commands and web flow 

of the American Airlines website with that of the British Airways, which according to Chat GTP, 

is one of the most accessible flight booking websites on the internet, due to consistent ARIA 

attributes plus meaningful HTML links and headers. In conjunction with its minimalist style, 

high contrast, text resizing, skipping links and language support.  

The most interesting and feasible website iterations include the Flow Chart II, which 

allows visually impaired users to map interaction without overtly relying in auditory input and 

memory, and Flow Chart III, which outlines a user interaction using keyboard-only navigation 

through consistent ARIA attributes and meaningful HTML hierarchy and links. 

 

 



 

Flow Chart I: Assistive technology and keystrokes 

 



 

Flow Chart II: Haptic Feedback 

 



 

Flow Chart III: Machine Learning 

 



 

 

Flowchart IV: British Airways and American Airlines 

Combined Interactions 

 



Future State 

 The proposed final iteration combines consistent ARIA attributes, best HTML 

information architecture hierarchy practices–including keystroke-based navigation, alternative 

text, and clearly labeled website forms and instructions, a machine-learning powered software, 

haptic feedback, text resizing, high contrast modalities, language support, a skipping links 

options, multimedia modalities, audio captions, and accessibility documentations.  

 Since “complex web applications become inaccessible when assistive technologies 

cannot determine the semantics behind portions of a document or when the user is unable to 

effectively navigate to all parts of it in a usable way” (W3C, X), the website will mimic the 

minimalist design of the British Airways website, prioritizing texts, links, colour contrast and 

meaningful command. Moreover, the website will combine a text and audio based artificial 

intelligence software, with haptic feedback like braille keyboard pressure, and with other visual 

input to make the machine learning universally accessible. That way, the website will ensure 

multimodal interactions when booking a flight, diminish cognitive load, and ensure visually 

impaired users receive voice over, sonic, tactile and vibratory. For instance, the AI will answer 

over text, which a script reader will transcript into audio in par to keyboard braille pressure. To 

provide haptic feedback, the device will vibrate and ring to confirm successful interactions.  
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Appendix A: Chat Assisted Ideas 

Picture I. The idea to incorporate haptic feedback into the website 

 



Picture II. The idea to incorporate haptic feedback into the website 

 

 

 

 

 

 

 

 



Picture III. The idea to analyze the American Airlines Website 

 

Picture IV. The idea to focus on HTML best practices  

 

 



 

Picture V: The idea incorporate features from the British Airways website into the revised chart 

 



 

Picture VI: The idea to research ARIA Attributes 

 

 

 



 

Picture VII: Guidance for current flow chart 

 

 



Picture VIII: Idea for haptic pattern 

 

 

 

 

 

 

 



Picture IX: Idea for specific keyboard commands 

 

 

 

 



 

 

 

Picture X: Ideas for haptic pattern and screen reader compatibility 

 

 

 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

 



 

 



 



 

 



Picture XI: Combining features from the American Airlines and British Airways Website 
 

 

 

 



 

Appendix B: Referenced Technology  

Picture I: Screen Reader 

 

 



Picture II: Steps Followed for Current Flow Chart of American Airlines Website 

 

 



 

 

 


