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ABSTRACT: Web accessibility has become a critical consideration in modern web development, particularly with the 

growing popularity of web components. This article provides a comprehensive guide for developers to incorporate 

accessibility features into their web components, ensuring inclusive digital experiences for users with diverse abilities. 

The article explores the fundamental principles of web accessibility, including perceivability, operability, 

understandability, and robustness, and emphasizes the importance of adhering to these principles in web component 

design. It presents a detailed web component accessibility checklist, covering key aspects such as semantic HTML, 

ARIA roles and attributes, keyboard navigation, contrast and color considerations, and responsive design. The article 

also discusses the significance of testing and evaluation, including both automated and manual testing methods, and 

highlights the value of involving users with disabilities in the assessment process. Real-world examples demonstrate 

the impact and benefits of implementing accessible web components, as well as the lessons learned from successful 

accessibility initiatives. The article concludes by emphasizing the moral and legal imperative of prioritizing 

accessibility in web development and the crucial role of developers in contributing to a more inclusive digital 

landscape. By providing a comprehensive resource on accessibility best practices for web components, this article aims 

to empower developers to create functional, usable, and inclusive web experiences for all users. 
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I. INTRODUCTION 
 

In the rapidly evolving landscape of web development, accessibility has emerged as a crucial consideration for creating 

inclusive digital experiences. As the World Wide Web Consortium (W3C) states, "Web accessibility means that 

websites, tools, and technologies are designed and developed so that people with disabilities can use them" [1]. With 
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over 1 billion people worldwide living with some form of disability [2], ensuring equal access to web content and 

functionality is not only a moral imperative but also a legal requirement in many jurisdictions [3]. 

The advent of web components, a set of technologies that enable the creation of reusable and encapsulated custom 

elements [4], has revolutionized the way developers build web interfaces. By providing a modular and efficient 

approach to web development, web components have gained significant popularity in recent years [5]. However, as the 

adoption of web components grows, it is essential to address accessibility concerns at the component level to ensure 

that the benefits of this technology are accessible to all users, regardless of their abilities. 

Accessibility in web development encompasses a wide range of considerations, including deceivability, operability, 

understanding ability, and robustness [6]. These principles, known as the POUR principles, serve as a foundation for 

creating accessible web content. By incorporating these principles into the design and development of web components, 

developers can contribute to a more inclusive web environment that caters to the diverse needs of users. 

This article aims to provide developers with a comprehensive guide to incorporating accessibility features into their 

web components. By delving into the intricacies of accessibility and its integration with web component development, 

we will explore best practices, techniques, and real-world examples that demonstrate the importance and feasibility of 

creating accessible web components. Through a combination of theoretical knowledge and practical implementation, 

developers will gain the necessary skills to build web components that prioritize accessibility, thereby fostering a more 

inclusive and user-friendly web experience for all. 

 

II. UNDERSTANDING ACCESSIBILITY 
 
Definition of accessibility in the context of web development 
Accessibility in web development refers to the practice of designing and developing websites, tools, and technologies 

that can be used by people with a wide range of abilities and disabilities [7]. This includes individuals with visual, 

auditory, motor, and cognitive impairments, as well as those who rely on assistive technologies to navigate and interact 

with digital content [8]. 

 
Key components of web accessibility 
● Perceivability: Information and user interface components must be presentable to users in ways they can 

perceive [9]. This includes providing text alternatives for non-text content, captions for audio content, and ensuring that 

content is adaptable and compatible with assistive technologies [10]. 

● Operability: User interface components and navigation must be operable, allowing users to interact with the 

content using various input methods, such as keyboards, touch screens, and voice commands [11]. This also involves 

providing enough time for users to read and use the content and avoiding design elements that may cause seizures or 

physical reactions [12]. 

● Understandability: Information and the operation of the user interface must be understandable, using clear and 

concise language, providing instructions and assistance when necessary, and ensuring that content appears and operates 

in predictable ways [13]. 

● Robustness: Content must be robust enough to be interpreted reliably by a wide variety of user agents, 

including assistive technologies [14]. This involves using standard web technologies and ensuring compatibility with 

current and future tools [15]. 

 
IMPORTANCE OF MEETING ACCESSIBILITY PRINCIPLES IN WEB COMPONENT DESIGN 
Incorporating accessibility principles into web component design is crucial for several reasons: 
● Inclusivity: By designing accessible web components, developers ensure that the benefits of this technology 

are available to all users, regardless of their abilities [16]. 

● Legal compliance: Many countries have laws and regulations that require websites to be accessible to people 

with disabilities, such as the Americans with Disabilities Act (ADA) in the United States and the European 

Accessibility Act (EAA) in the European Union [17]. 

● Improved user experience: Accessible web components enhance the overall user experience by providing 

clear, intuitive, and easy-to-use interfaces that cater to the needs of diverse users [18]. 

● SEO benefits: Accessible web components often utilize semantic HTML and descriptive text, which can 

improve search engine optimization (SEO) by making the content more easily understandable to search engines [19]. 



 

            | DOI:10.15680/IJIRSET.2024.1305005 | 

IJIRSET©2024                                                     |     An ISO 9001:2008 Certified Journal   |                                                      6528 

 
Figure 1:  User Satisfaction Ratings for Accessible and Non-Accessible Web Components[77] 

 
Figure 1 demonstrates the impact of accessibility on user satisfaction, emphasizing the importance of incorporating 

accessibility features in web component design. 

Web Component Accessibility Checklist 

Semantic HTML 

 

USING SEMANTIC HTML ELEMENTS FOR MEANINGFUL STRUCTURE 
Semantic HTML involves using HTML elements that convey the meaning and structure of the content, such as 

<header>, <nav>, <main>, <article>, <section>, and <footer> [20]. By using semantic elements, developers provide a 

clear and meaningful structure to their web components, making it easier for assistive technologies to interpret and 

navigate the content [21]. 

 

BENEFITS FOR SCREEN READER EXPERIENCE AND LOGICAL CONTENT FLOW 
Screen readers, which are assistive technologies used by visually impaired users, rely on the semantic structure of 

HTML to provide a meaningful and logical reading experience [22]. When web components are built with semantic 

HTML, screen readers can accurately convey the hierarchy and relationships between different parts of the content, 

making it easier for users to understand and interact with the information [23]. 

 

Checklist Item Description WCAG 2 Guidelines 

Semantic HTML Use meaningful HTML elements to structure 

content 

1.3.1 Info and Relationships 

ARIA Roles and 

Attributes 

Apply ARIA roles and attributes to convey 

element properties 

4.1.2 Name, Role, Value 

Keyboard Navigation Ensure all interactive elements are keyboard 

accessible 

2.1.1 Keyboard 

Contrast and Color Provide sufficient color contrast and alternative 

text for images 

1.4.3 Contrast (Minimum), 1.1.1 

Non-text Content 

Responsive Design Create web components that adapt to different 

screen sizes and orientations 

1.4.10 Reflow 

Table 1: Web Component Accessibility Checklist[76] 



 

            | DOI:10.15680/IJIRSET.2024.1305005 | 

IJIRSET©2024                                                     |     An ISO 9001:2008 Certified Journal   |                                                      6529 

ARIA ROLES AND ATTRIBUTES 
Introduction To Accessible Rich Internet Applications (Aria) 
ARIA is a set of attributes that can be added to HTML elements to provide additional semantics and improve 

accessibility for users of assistive technologies [24]. ARIA roles and attributes help bridge the gap between the visual 

presentation of web content and its underlying structure, making it easier for assistive technologies to interpret and 

convey the meaning and purpose of various elements [25]. 

 
Utilizing ARIA attributes to convey information about interactive elements 
ARIA attributes can be used to provide information about the state, properties, and functionality of interactive elements 

within web components [26]. For example, the aria-label attribute can be used to provide a concise, descriptive label for 

an element that lacks a visible text label, while the aria-expanded attribute can indicate whether a collapsible section is 

currently expanded or collapsed [27]. 

 
KEYBOARD NAVIGATION 
Ensuring operability of interactive elements using a keyboard 
Keyboard navigation is essential for users who cannot use a mouse or other pointing devices, such as those with motor 

impairments or those relying on assistive technologies [28]. To ensure keyboard accessibility, all interactive elements 

within a web component should be operable using a keyboard, including buttons, links, form controls, and custom 

widgets [29]. 

 
Implementing keyboard focus styles and logical tab order 
When an element receives keyboard focus, it should be visually distinct from other elements, typically using a focus 

ring or other visual indicator [30]. Additionally, the tab order should follow a logical sequence, allowing users to 

navigate through the content in a predictable and intuitive manner [31]. This can be achieved by using the tabindex 

attribute to specify the order in which elements should receive focus [32]. 

 
CONTRAST AND COLOR CONSIDERATIONS 
Importance of color contrast for readability 
Sufficient color contrast between text and its background is crucial for readability, particularly for users with visual 

impairments or color vision deficiencies [33]. The Web Content Accessibility Guidelines (WCAG) provide specific 

contrast ratio requirements for normal and large text, as well as for graphical objects and user interface components 

[34]. 

 
Providing alternative text for images 
Images within web components should be accompanied by alternative text (alt attribute) that provides a concise 

description of the image content [35]. This allows users of assistive technologies, such as screen readers, to understand 

the purpose and meaning of the image when it cannot be visually perceived [36]. 

 
Ensuring high contrast between text and background colors 
In addition to meeting the contrast ratio requirements for text, it is important to ensure that other visual elements, such 

as icons, buttons, and form controls, have sufficient contrast against their backgrounds [37]. This enhances the overall 

readability and usability of the web component for all users [38]. 

 
RESPONSIVE DESIGN 
Creating web components that adapt to different screen sizes and orientations 
Responsive design involves creating web components that can adapt and maintain their functionality and usability 

across various screen sizes and device orientations [39]. This is typically achieved through the use of flexible layouts, 

CSS media queries, and responsive images [40]. 

 
Benefits of responsive design for users with varying abilities and devices 
Responsive web components offer several benefits for users with different abilities and devices: 

a. Improved readability: Responsive design ensures that content is legible and easily readable on smaller screens, 

benefiting users with visual impairments or those using mobile devices [41]. 

b. Enhanced touch target sizes: On smaller screens, responsive design can ensure that interactive elements, such as 

buttons and links, have adequate touch target sizes, making them easier to interact with for users with motor 

impairments [42]. 
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c. Reduced need for zooming and scrolling: By adapting the layout and content to fit the available screen space, 

responsive design minimizes the need for users to zoom and scroll, improving the overall user experience [43]. 

 
TESTING AND EVALUATION 
AUTOMATED TESTING 
Employing accessibility testing tools and frameworks 
Automated accessibility testing tools and frameworks play a crucial role in identifying potential accessibility issues in 

web components during the development process [44]. These tools can scan the HTML, CSS, and JavaScript code of a 

web component and report any violations of accessibility guidelines, such as WCAG [45]. Automated testing helps 

developers catch common accessibility problems early in the development cycle, reducing the time and effort required 

for manual testing and remediation [46]. 

 

Tool Name Description License 

Axe Open-source library for automated accessibility testing MIT License 

pa11y Command-line tool for automated accessibility testing Lesser General Public License 

(LGPL) 

Lighthouse Open-source, automated tool for assessing web page quality, 

including accessibility 

Apache License 2.0 

Table 2: Automated Accessibility Testing Tools[47-49] 
 

Identifying common accessibility issues during development 
Automated accessibility testing tools can help identify a wide range of common accessibility issues during the 

development process, such as missing alternative text for images, insufficient color contrast, improper use of ARIA 

attributes, and keyboard navigation problems [50]. By detecting these issues early, developers can address them more 

efficiently, reducing the overall cost and effort required for remediation [51]. 

 

 
Figure 2: Percentage of accessibility issues identified by each automated testing tool[51] 

 
MANUAL TESTING 
Supplementing automated testing with manual testing 
While automated testing is valuable for identifying common accessibility issues, it is essential to supplement it with 

manual testing to ensure a comprehensive evaluation of web component accessibility [52]. Manual testing involves 

human testers, including those with disabilities, using assistive technologies to interact with the web components and 

assess their usability and accessibility firsthand [53]. 
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Involving users with diverse abilities for firsthand assessment 
Engaging users with diverse abilities in the manual testing process provides invaluable insights into the real-world 

accessibility and usability of web components [54]. This includes involving users with visual, auditory, motor, and 

cognitive impairments, as well as those who rely on assistive technologies such as screen readers, keyboard navigation, 

and voice recognition software [55]. By gathering feedback from these users, developers can identify accessibility 

barriers that may have been missed by automated testing tools [56]. 

 

Conducting usability testing to identify barriers missed by automated tools 
Usability testing is a type of manual testing that focuses on evaluating the ease of use, efficiency, and user satisfaction 

of web components [57]. In the context of accessibility, usability testing can help identify barriers that may not be 

detected by automated tools, such as complex navigation structures, unclear instructions, or inconsistent behavior 

across different assistive technologies [58]. By conducting usability testing with diverse users, developers can gain 

valuable insights into how to improve the overall user experience and accessibility of their web components [59]. 

 

REAL-WORLD EXAMPLES 
A. Case study 1: accessible web component implementation and impact 
In a real-world example, a large e-commerce company implemented accessible web components in their online 

shopping platform, following the principles and techniques discussed in this article [60]. The company used semantic 

HTML, ARIA attributes, and keyboard navigation best practices to ensure that their product listings, shopping cart, and 

checkout process were fully accessible to users with disabilities [61]. As a result, the company reported a significant 

increase in customer satisfaction and a 20% increase in sales from customers using assistive technologies [62]. 

 
B. Case study 2: Successful strategies and lessons learned from incorporating accessibility features 
Another case study involved a government agency redesigning its website using accessible web components [63]. The 

agency collaborated with accessibility experts and conducted extensive manual testing with users with disabilities to 

ensure that their web components met the highest standards of accessibility [64]. Through this process, the agency 

learned valuable lessons, such as the importance of involving users with disabilities early in the design process, the 

benefits of using a combination of automated and manual testing, and the need for ongoing training and education for 

their development team [65]. By sharing these lessons learned, the agency has helped inspire other organizations to 

prioritize accessibility in their web development practices [66]. 

 

III. CONCLUSION 
 

Prioritizing accessibility in web development is not only a moral imperative but also a legal requirement in many 

jurisdictions [67]. As the internet continues to play an increasingly important role in our daily lives, ensuring equal 

access to information and services for all users, regardless of their abilities, is essential for creating a more inclusive 

and equitable society [68]. Web developers have a crucial role to play in contributing to a more inclusive digital 

landscape [69]. By incorporating accessibility principles and techniques into their web component development 

practices, developers can help break down barriers and ensure that the benefits of digital technologies are accessible to 

everyone [70]. 

 

This article has provided a comprehensive guide to incorporating accessibility features into web components, covering 

key topics such as understanding accessibility principles, implementing accessible coding practices, conducting 

automated and manual testing, and learning from real-world examples [71]. By following the guidelines and best 

practices outlined in this article, developers can create web components that are both functional and inclusive [72]. 

Embracing accessibility principles not only benefits users with disabilities but also enhances the overall user experience 

for all users [73]. By creating web components that are perceivable, operable, understandable, and robust, developers 

can contribute to a more inclusive and user-friendly digital environment [74]. As the web continues to evolve, 

prioritizing accessibility in web component development will remain essential for ensuring that the benefits of 

technology are accessible to all [75]. 
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