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Core Concepts
This section focuses on fundamental principles and advanced concepts that an experienced developer should master.

1. Explain the difference between aria-label, aria-labelledby, and aria-describedby. When would you use each?

aria-label provides a string directly as the accessible name for an element. Use when there's no visible text label.

aria-labelledby references one or more element IDs to compute the accessible name. Use when visible text exists elsewhere
that should serve as the label.

aria-describedby references elements that provide additional descriptive information, read after the label. Use for
supplementary context like error messages or hints.

Key Differences:

aria-label: Overrides native labels, invisible to sighted users
aria-labelledby: Creates relationship with visible text, supports concatenation
aria-describedby: Provides secondary information, announced after primary label

×

First Name

Min 8 characters

Priority order: aria-labelledby > aria-label > native label > placeholder

2. How do you implement a custom accessible dropdown/combobox that meets WCAG 2.1 AA standards?

Required ARIA Attributes:

role="combobox" on the input element
aria-expanded to indicate dropdown state
aria-controls pointing to listbox ID
aria-activedescendant for virtual focus management
role="listbox" on the dropdown container
role="option" on each selectable item

Keyboard Support Required:

Down Arrow: Open listbox, move focus to next option
Up Arrow: Move focus to previous option
Enter: Select focused option and close
Escape: Close without selecting
Home/End: Jump to first/last option
Type-ahead: Filter options by typing

  

  
Option 1

Focus management: Keep focus on input, use aria-activedescendant for virtual focus in listbox

3. What are the accessibility implications of using display: none vs visibility: hidden vs aria-hidden="true"?

display: none

Removes element from visual rendering and accessibility tree
Not announced by screen readers
Not keyboard focusable
Use when content should be completely hidden from all users

visibility: hidden

Maintains layout space but invisible
Removed from accessibility tree
Not announced by screen readers
Child elements can override with visibility: visible



aria-hidden="true"

Visually rendered normally
Removed from accessibility tree only
Still keyboard focusable (problematic!)
Use for decorative/redundant content

Critical Warning: Never apply aria-hidden="true" to focusable elements—creates keyboard traps.

/* Bad - focusable but hidden from AT */
Click

/* Good - decorative icon */
★
Featured

Best practice: Combine aria-hidden="true" with tabindex="-1" if element must remain in DOM

4. How do you ensure proper focus management in a single-page application with client-side routing?

Critical Focus Management Strategies:

1. Focus Target on Route Change

Move focus to main content heading (h1)
Or focus a skip link/landmark
Never leave focus on destroyed elements

2. Announce Route Changes

Use aria-live region for screen reader announcements
Update document title immediately
Announce new page context

3. Restore Focus on Modal Close

Store reference to trigger element
Return focus when modal dismisses

// React Router example
useEffect(() => {
  const h1 = document.querySelector('h1');
  if (h1) {
    h1.setAttribute('tabindex', '-1');
    h1.focus();
  }
  document.title = pageTitle;
}, [location]);

4. Focus Indicators: Ensure visible focus styles (3:1 contrast ratio per WCAG 2.2)
5. Preserve Scroll Position:  When appropriate for back navigation

Testing: Navigate entire app using only keyboard, verify focus never gets lost

5. Explain the purpose of ARIA live regions and the differences between aria-live="polite", "assertive", and "off".

ARIA live regions announce dynamic content changes to screen readers without moving focus.

aria-live="polite"

Announces at next graceful opportunity
Waits for user to pause
Use for: status messages, form validation, non-urgent updates
Most common choice

aria-live="assertive"

Interrupts current announcement immediately
Use sparingly for: critical errors, urgent alerts, time-sensitive warnings
Can be disruptive to user experience

aria-live="off"

Disables announcements (default)
Use when dynamic updates shouldn't be announced

  Item added to cart

  Session expiring in 1 minute



Related attributes:

aria-atomic="true": Announce entire region vs only changes
aria-relevant: What changes trigger announcements (additions/removals/text/all)

Best practice: Include live region in initial page load, update content dynamically

6. How would you make a complex data table accessible, including sortable columns and nested headers?

Essential Table Accessibility Features:

1. Semantic Structure

Use , , ,

, elements
Add

for table description
Use scope="col" or scope="row" on headers

2. Complex Headers
Use id on

for sort controls
Add aria-sort="ascending|descending|none"
Announce sort state changes via live region

Sales by Region

        Region
      

Q1

Jan

4. Keyboard Navigation: Arrow keys for cell navigation (optional enhancement)
5. Responsive: Consider aria-label for mobile collapsed views

7. What is the difference between role="button" and a native <button> element? When
would you use role="button"?

Native Provides:

Automatic keyboard support (Space/Enter activation)
Focusable by default (tabindex="0" implicit)

Correct semantic role in accessibility tree
Form submission behavior when type="submit"

Native disabled state handling
Expected styling hooks

role="button" Requires Manual Implementation:

Add tabindex="0" for keyboard focus
Listen for both Space and Enter keys

Prevent default Space scrolling behavior
Implement disabled state with aria-disabled

Add focus styles manually

  Click me

Click me

When to use role="button":
Retrofitting legacy code where changing HTML is impractical

Third-party widget libraries with constraints
Never as first choice for new development

Key principle: Always prefer native HTML elements—they're more robust and require less
code

8. How do you implement accessible form validation with real-time error messaging?

Accessible Validation Requirements:

1. Error Identification
Use aria-invalid="true" on invalid fields
Associate errors with aria-describedby
Provide visible error text, not just color

Use appropriate icons with alt text
2. Error Announcement

Use aria-live="polite" for inline validation
Use role="alert" for form submission errors

Announce error count and location



3. Error Prevention
Provide clear instructions upfront

Use appropriate input types (email, tel, url)
Add required attribute and aria-required

Include format examples

Email*

  Please enter a valid email

4. Focus Management: Move focus to first error on submit
5. Error Summary: Provide list of errors at top of form with links to fields

Timing: Validate onBlur for better UX, not onChange (too aggressive)

9. Explain how you would test a web application for screen reader compatibility across
different platforms.

Screen Reader Testing Strategy:

Primary Combinations to Test:
Windows: NVDA + Firefox/Chrome (free, most common)

Windows: JAWS + Chrome (enterprise standard)
macOS: VoiceOver + Safari (native pairing)

iOS: VoiceOver + Safari (mobile)
Android: TalkBack + Chrome (mobile)

Testing Checklist:

1. Navigation Modes
Test browse mode (virtual cursor) and focus mode

Verify heading navigation (H key)
Test landmark navigation (D key)

Verify form field navigation (F key)
2. Content Announcement

Verify all images have appropriate alt text
Check dynamic content announces via live regions
Ensure custom widgets announce role and state

3. Interaction Patterns
Test all interactive elements with Enter/Space

Verify modal focus trapping
Check form validation announcements

4. Document Structure
Verify logical heading hierarchy

Check ARIA landmarks are present
Ensure link text is descriptive

Tools: Use screen reader testing in CI with pa11y or axe-core for baseline checks

10. What are the accessibility concerns with infinite scroll, and how would you implement
it accessibly?

Infinite Scroll Accessibility Problems:

No way to reach footer content via keyboard
Screen readers can't announce new content loading

No clear end point for users
Browser Find (Ctrl+F) doesn't work across loads

Back button doesn't preserve position
Difficult to bookmark specific content

Accessible Implementation:

1. Provide Alternative Navigation
Offer "Load More" button as alternative

Include pagination links
Allow users to choose page size
2. Announce Loading States

Use aria-live region for load status
Announce number of new items loaded

Indicate when end is reached

  Loading more items...

  Load More

3. Focus Management
Move focus to first new item after load

Or announce without moving focus
4. Provide Skip Link

Allow jumping past feed to footer



Best practice: Make infinite scroll opt-in, not default behavior
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Data Structures and Algorithms
Questions in this section test your understanding of how to work with and manipulate data

efficiently.

1. How would you implement an accessible focus trap using a stack data structure?

Focus Trap with Stack

A focus trap ensures keyboard navigation stays within a modal or dialog. Using a stack
helps manage the history of trapped elements.

class FocusTrap {
  constructor() { this.stack = []; }

  push(element) {
    this.stack.push(document.activeElement);

    this.trapFocus(element);
  }

  pop() {
    const prev = this.stack.pop();

    prev?.focus();
  }
}

Time Complexity: O(1) for push/pop operations. The stack tracks previous focus states,
enabling proper restoration when modals close.

2. Explain how a hash map can optimize ARIA label lookups in a component library.

Hash Map for ARIA Labels

Using a Map or Object provides O(1) lookup time for internationalized ARIA labels instead
of O(n) array searches.

const ariaLabels = new Map([
  ['close', { en: 'Close', es: 'Cerrar' }],
  ['menu', { en: 'Menu', es: 'Menú' }]

]);

function getLabel(key, lang) {
  return ariaLabels.get(key)?.[lang];

}

Benefits: Constant-time access, easy updates, and memory-efficient for large label sets.
Critical for performance in component libraries with hundreds of labels.

3. How would you implement an LRU cache for storing computed accessibility tree
snapshots?

LRU Cache Implementation

An LRU (Least Recently Used) cache using a Map and doubly-linked list concept ensures
O(1) access and eviction.

class A11yCache {
  constructor(limit) {

    this.cache = new Map();
    this.limit = limit;

  }
  get(key) {

    if (!this.cache.has(key)) return null;
    const val = this.cache.get(key);

    this.cache.delete(key);
    this.cache.set(key, val);

    return val;
  }

  set(key, val) {
    if (this.cache.has(key)) this.cache.delete(key);

    else if (this.cache.size >= this.limit) {
      this.cache.delete(this.cache.keys().next().value);

    }
    this.cache.set(key, val);

  }
}

Time Complexity: O(1) for get/set. JavaScript Maps maintain insertion order, making this
efficient for caching expensive accessibility computations.



4. Design an algorithm to find all focusable elements in a DOM tree using DFS.

DFS for Focusable Elements

A depth-first search traverses the DOM tree to identify all keyboard-accessible elements.

function findFocusable(root) {
  const focusable = [];

  const selector = 'a[href], button, input, select, textarea, [tabindex]:not([tabindex="-1"])';
  

  function dfs(node) {
    if (node.matches?.(selector) && !node.disabled) focusable.push(node);
    node.childNodes.forEach(child => child.nodeType === 1 && dfs(child));

  }
  dfs(root);

  return focusable;
}

Time Complexity: O(n) where n is the number of DOM nodes. Space Complexity: O(h) for
recursion stack where h is tree height.

5. Implement a sliding window algorithm to detect keyboard trap issues in tab order.

Sliding Window for Tab Order

A sliding window of size k checks if focus gets stuck in a loop by tracking visited elements.

function detectTrap(elements, windowSize = 5) {
  const window = [];

  const seen = new Set();
  

  for (let el of elements) {
    if (seen.has(el) && window.includes(el)) return true;

    window.push(el);
    seen.add(el);

    if (window.length > windowSize) window.shift();
  }

  return false;
}

Time Complexity: O(n) with O(k) space. Useful for automated testing to identify circular
tab traps in complex UIs.

6. How would you use a priority queue to manage announcement priorities in a live region
system?

Priority Queue for ARIA Live Regions

A priority queue ensures critical announcements (assertive) are read before polite ones.

class A11yQueue {
  constructor() {

    this.queue = [];
  }

  enqueue(msg, priority) {
    this.queue.push({ msg, priority });

    this.queue.sort((a, b) => b.priority - a.priority);
  }

  dequeue() {
    return this.queue.shift()?.msg;

  }
}

Time Complexity: O(n log n) for enqueue with sort. For better performance, use a min-heap
implementation achieving O(log n) insertions. Critical for managing screen reader

announcement order.

7. Implement a two-pointer algorithm to find pairs of elements with complementary ARIA
relationships.

Two-Pointer for ARIA Relationships

Find pairs where one element's aria-controls matches another's ID, useful for validating
component connections.

function findARIAPairs(elements) {
  const sorted = elements.sort((a, b) => a.id.localeCompare(b.id));

  const pairs = [];
  let left = 0, right = sorted.length - 1;

  
  while (left < right) {

    const controls = sorted[left].getAttribute('aria-controls');
    if (controls === sorted[right].id) pairs.push([sorted[left], sorted[right]]);

    left++;
  }



  return pairs;
}

Time Complexity: O(n log n) due to sorting, O(n) for traversal. Helps validate component
relationships in accessibility audits.

8. Design a trie data structure for autocomplete with accessible announcement support.

Trie for Accessible Autocomplete

A trie enables efficient prefix searches with O(m) lookup time where m is the query length.

class A11yTrie {
  constructor() { this.root = {}; }

  insert(word) {
    let node = this.root;

    for (let char of word) {
      node[char] = node[char] || {};

      node = node[char];
    }

    node.isEnd = true;
  }

  search(prefix) {
    let node = this.root;

    for (let char of prefix) {
      if (!node[char]) return [];

      node = node[char];
    }

    return this.getWords(node, prefix);
  }

  getWords(node, prefix, words = []) {
    if (node.isEnd) words.push(prefix);

    for (let char in node) {
      if (char !== 'isEnd') this.getWords(node[char], prefix + char, words);

    }
    return words;

  }
}

Space Complexity: O(alphabet_size * avg_length * n). Pair with aria-live regions to
announce result counts.

9. Implement a binary search algorithm to find the optimal font size for accessibility based
on user preferences.

Binary Search for Font Sizing

Binary search efficiently finds the optimal font size within a range that meets readability
thresholds.

function findOptimalFontSize(minSize, maxSize, testFn) {
  let left = minSize, right = maxSize;

  let optimal = minSize;
  

  while (left <= right) {
    const mid = Math.floor((left + right) / 2);

    if (testFn(mid)) {
      optimal = mid;
      left = mid + 1;

    } else right = mid - 1;
  }

  return optimal;
}

Time Complexity: O(log n) where n is the range size. The testFn could check contrast ratios
or user preference thresholds. Much faster than linear search for responsive text scaling.

10. How would you implement a circular buffer for managing keyboard event history in
accessibility debugging tools?

Circular Buffer for Event History

A circular buffer maintains a fixed-size history of keyboard events with O(1) insertions,
useful for debugging focus issues.

class KeyboardHistory {
  constructor(size) {

    this.buffer = new Array(size);
    this.size = size;
    this.index = 0;

  }
  add(event) {

    this.buffer[this.index] = {
      key: event.key,

      target: event.target.tagName,
      time: Date.now()



    };
    this.index = (this.index + 1) % this.size;

  }
  getHistory() {

    return [...this.buffer.slice(this.index), ...this.buffer.slice(0, this.index)].filter(Boolean);
  }
}

Space Complexity: O(k) where k is buffer size. Prevents memory leaks while maintaining
recent event context for accessibility testing tools.



The fastest way to hire remote tech talent |
index.dev

System Design
These questions evaluate your ability to think about the bigger picture, including

architecture, scalability, and performance.

1. Design an accessible component library system that supports multiple design systems
and ensures WCAG 2.1 AA compliance across all components. How would you architect

this?

Architecture Overview

An accessible component library requires careful consideration of theming, composability,
and accessibility primitives.

Key Design Decisions

Headless UI Architecture: Separate behavior/accessibility logic from visual
presentation using the compound component pattern

Design Token System: Abstract colors, spacing, typography into semantic tokens that
map to WCAG contrast requirements

Accessibility Layer: Create reusable hooks and utilities (useAnnouncer, useFocusTrap,
useKeyboardNav)

Testing Infrastructure: Automated axe-core integration, visual regression tests, and
screen reader testing pipeline

Component Structure

// Base accessible primitive
const Button = ({ children, ...props }) => {

  const { pressed, disabled } = useButtonState(props);
  return (

    {children}
  );
};

Scalability Considerations

Theming: CSS-in-JS with theme context or CSS custom properties for runtime
switching

Documentation: Auto-generate accessibility documentation from component metadata
Versioning: Semantic versioning with accessibility regression tracking

Performance: Tree-shakeable exports, lazy loading for complex components

2. How would you design a real-time collaborative document editor (like Google Docs) that
maintains accessibility for screen reader users and keyboard-only navigation?

Core Challenges

Real-time collaboration introduces dynamic content updates, cursor synchronization, and
live region management that can overwhelm assistive technologies.

Architecture Components

Operational Transformation (OT) or CRDT: Use conflict-free replicated data types for
concurrent editing

Accessibility Layer: Virtual cursor system that tracks logical position independent of
visual rendering

Live Region Manager: Debounced announcements for remote changes with priority
queuing

Focus Management: Preserve focus during real-time updates using stable node
references

Implementation Strategy

// Announce remote changes without disrupting user
const useLiveUpdates = (doc) => {

  const announcer = useRef();
  useEffect(() => {

    const changes = doc.getRemoteChanges();
    debounce(() => {

      announcer.current.textContent = 
        `${changes.user} edited paragraph ${changes.location}`;

    }, 2000)();
  }, [doc]);

};



Key Accessibility Features

Presence Indicators: Announce collaborator joins/leaves via polite live regions
Change Tracking: Keyboard shortcuts to navigate between changes (like track changes

mode)
Conflict Resolution: Clear announcements when user's content is modified by others

Performance: Virtual scrolling with aria-setsize and aria-posinset for large documents

3. Design a scalable media player platform that supports captions, audio descriptions, and
keyboard controls. How do you handle multiple video formats, adaptive streaming, and

accessibility features?

System Architecture

A robust accessible media player requires format abstraction, plugin architecture, and
comprehensive keyboard/screen reader support.

Core Components

Media Abstraction Layer:  Unified interface for HTML5 video, HLS, DASH, and WebRTC
Caption Engine: Support WebVTT, SRT, TTML with custom rendering for styling control
Audio Description Mixer: Secondary audio track synchronization with primary content

Control Interface: Fully keyboard-accessible custom controls with ARIA live regions

Accessibility Implementation

// Accessible video player controls
const VideoPlayer = ({ src, captions, audioDesc }) => {

  const [playing, setPlaying] = useState(false);
  return (

    

      
        
        
      
    

  );
};

Scalability & Performance

CDN Strategy: Distribute caption files separately, lazy-load audio descriptions
Adaptive Streaming: Integrate with HLS.js/Dash.js while maintaining caption sync

State Management: Redux/Zustand for player state with time-travel debugging
Analytics: Track accessibility feature usage (caption language, playback speed)

Advanced Features

Interactive Transcripts: Click-to-seek with keyboard navigation and search
Customization: User preferences for caption size, font, background opacity

Keyboard Shortcuts: Discoverable shortcuts with help dialog (? key)

4. Design a data visualization dashboard that presents complex charts and graphs
accessibly to screen reader users. How do you balance visual richness with non-visual

access?

Fundamental Challenge

Charts are inherently visual; making them accessible requires multiple representation
layers and semantic data exposure.

Multi-Modal Architecture

Visual Layer: SVG/Canvas rendering with D3.js or Chart.js
Semantic Layer: Structured data tables with ARIA relationships

Sonification Layer: Audio representation of data trends (optional)
Textual Summary: AI-generated insights describing key patterns

Implementation Approach

// Accessible chart wrapper
const AccessibleChart = ({ data, type }) => {

  return (
    

      

Sales Trends 2024

      



Sales increased 23% Q1 to Q4

      
      

Data table

    

  );
};

Navigation Strategies

Keyboard Navigation: Arrow keys to traverse data points with live announcements
Data Table Toggle: Switch between visual and tabular representations

Filtering Controls: Accessible date pickers and multi-select with clear labels
Progressive Disclosure: Summary first, then drill-down to detailed data

Scalability Considerations

Performance: Virtual rendering for large datasets, Web Workers for calculations
Real-time Updates: Throttled live region announcements for streaming data

Export Options: CSV/Excel export with proper headers and metadata
Responsive Design: Touch-friendly controls, mobile-optimized data tables

5. Design a single-page application (SPA) routing system that announces page changes to
screen readers and manages focus appropriately. How do you handle browser history and

deep linking?

Core Problem

SPAs break traditional page navigation patterns; screen readers don't automatically
announce route changes and focus management becomes manual.

Architectural Solution

Route Announcer Service: Centralized system to announce page changes via ARIA live
regions

Focus Management: Automatic focus to main content heading or skip link on route
change

Document Title Sync: Update document.title for browser history and bookmarks
Loading States: Announce loading/loaded states for async route transitions

Implementation Pattern

// Route change handler
const useAccessibleRouting = () => {

  const location = useLocation();
  useEffect(() => {

    const title = getPageTitle(location.pathname);
    document.title = title;

    announceToScreenReader(title);
    focusMainContent();

  }, [location]);
};

Advanced Features

Skip Links: Persistent skip-to-content link that remains functional across routes
Breadcrumb Navigation: Semantic nav with aria-current on active page

Loading Indicators: aria-busy and role="status" for route transitions
Error Boundaries: Accessible error pages with recovery options

Browser History & Deep Linking

History API: Use pushState/replaceState with proper state serialization
Query Parameters: Preserve filter/search state in URL for sharing
Hash Navigation: Support #fragment links for in-page navigation
Back Button: Restore scroll position and focus on back navigation

6. How would you architect a form builder system that generates accessible forms
dynamically? Consider validation, error handling, and complex field dependencies.

System Requirements

A dynamic form builder must maintain semantic HTML structure, proper labeling, and error
association regardless of field configuration.

Architecture Layers

Schema Layer: JSON schema defining fields, validation rules, and dependencies
Rendering Engine: Maps schema to accessible HTML with proper ARIA attributes



elements
Reference

with
headers
attribute

on
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For nested
headers,
space-
separate
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3. Sortable
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Use 
inside

Validation Engine: Real-time and submit-time validation with accessible error
messaging

State Management: Form state with undo/redo, draft saving, and progress tracking

Field Component Pattern

// Dynamic field renderer
const FormField = ({ schema, value, error }) => {

  return (
    

      {schema.label}
        {schema.required && *}

      
      

      {error && {error}}
    

  );
};

Accessibility Features

Error Summary: Aggregate errors at top with links to fields (focus on click)
Inline Validation: Debounced validation with polite announcements
Field Dependencies: Show/hide fields with aria-live announcements

Progress Indicator: Multi-step forms with aria-current and completion status

Complex Scenarios

Conditional Logic: Update aria-required dynamically based on other field values
File Uploads: Progress bars with aria-valuenow, drag-drop with keyboard alternative

Rich Text Editors: Integrate accessible WYSIWYG with proper toolbar semantics
Auto-save: Status announcements without disrupting user input

7. Design an e-commerce product filtering and search system that works seamlessly with
keyboard navigation and screen readers. How do you handle real-time results and complex

filter combinations?

System Components

Accessible search and filtering requires predictable interaction patterns, clear feedback,
and non-disruptive updates.

Architecture Overview

Search Component: Autocomplete with keyboard navigation (arrow keys, escape)
Filter Panel: Accordion/disclosure pattern with checkbox groups

Results Area: Live region for count updates, loading states
URL State Sync: Filters reflected in URL for bookmarking/sharing

Search Implementation

// Accessible autocomplete
const SearchBox = () => {

  const [expanded, setExpanded] = useState(false);
  return (

    

      
      

        {/* options */}
      

    

  );
};

Filter Interaction Patterns

Faceted Search: Checkbox groups with clear labels and counts
Apply vs. Auto-apply: Choose based on performance; announce when results update

Clear Filters: Single button to reset with confirmation
Active Filters: Visual chips with remove buttons (proper button labels)

Real-time Updates

Debouncing: Wait for typing pause before filtering
Loading States: aria-busy on results container during fetch

Result Announcements: Polite live region: "23 products found"
No Results: Helpful suggestions, spelling corrections, clear messaging



Performance & Scalability

Virtual Scrolling: Render only visible products with proper ARIA attributes
Caching: Memoize filter combinations, cache API responses

Optimistic UI: Instant feedback while fetching

8. Design a notification and toast system that works accessibly across the application. How
do you prioritize messages and avoid overwhelming screen reader users?

Core Challenge

Notifications must be perceivable without being intrusive, especially for screen reader
users who receive auditory announcements.

System Architecture

Notification Manager: Centralized queue with priority levels (error, warning, info,
success)

Live Region Strategy: Separate regions for assertive (errors) and polite (info)
messages

Persistence Layer: Notification history/inbox for missed messages
User Preferences: Allow users to control verbosity and duration

Implementation Pattern

// Notification system
const NotificationProvider = ({ children }) => {

  return (
    <>

      {children}
      

      

      
    
  );
};

Priority & Queuing

Debouncing: Batch similar notifications (e.g., "3 items added to cart")
Priority Levels: Errors interrupt, warnings queue, info messages are deferrable

Rate Limiting: Maximum announcements per time window to avoid overload
Contextual Grouping: Related notifications grouped in UI and announcements

Accessibility Features

Focus Management: Errors can optionally move focus to relevant field
Dismissal: Keyboard accessible close buttons with proper labels
Persistence: Errors remain until dismissed, info auto-dismisses

Action Buttons: Undo/retry actions within notifications

Advanced Considerations

Reduced Motion: Respect prefers-reduced-motion for animations
Mobile: Position and size for thumb reach, swipe to dismiss

Offline: Queue notifications when offline, sync when reconnected

9. Design a modal dialog system that properly manages focus trapping, scroll locking, and
works with nested modals. How do you handle accessibility across different modal types?

Modal Accessibility Fundamentals

Proper modal implementation requires focus trap, inert background, and keyboard escape
mechanisms.

Architecture Components

Focus Trap Manager: Cycle focus within modal, prevent tab escape
Scroll Lock Service: Prevent body scroll while maintaining modal scroll

Stack Manager: Handle nested modals with proper z-index and focus restoration
Backdrop Manager: Mark background as inert (aria-hidden + inert attribute)

Base Modal Implementation

// Accessible modal
const Modal = ({ isOpen, onClose, children }) => {

  const modalRef = useRef();
  useFocusTrap(modalRef, isOpen);

  useScrollLock(isOpen);
  return isOpen && (

    



      {children}
    

  );
};

Focus Management Strategy

Initial Focus: Focus first interactive element or close button
Focus Return: Restore focus to trigger element on close
Tab Cycle: Trap tab/shift+tab within modal boundaries

Escape Key: Always allow ESC to close (unless confirmation required)

Modal Types & Variations

Alert Dialogs: role="alertdialog" for urgent messages requiring immediate attention
Non-modal Dialogs: role="dialog" without aria-modal for background interaction
Bottom Sheets: Mobile pattern with swipe gestures and keyboard alternatives

Nested Modals: Stack management with proper focus restoration on close

Edge Cases

Iframe Content: Focus trap must account for embedded iframes
Long Content: Ensure modal body scrolls, not background

Mobile Keyboards: Handle viewport resize when virtual keyboard appears

10. Design a drag-and-drop interface builder that supports full keyboard operation and
screen reader feedback. How do you communicate spatial relationships and drop zones?

Fundamental Challenge

Drag-and-drop is inherently visual; keyboard equivalents must convey spatial relationships
and provide precise control.

Dual-Mode Architecture

Mouse/Touch Mode: Native drag-and-drop with visual feedback
Keyboard Mode: Explicit move commands with context menus or hotkeys

Screen Reader Mode: Verbose announcements of position and available actions
State Synchronization: All modes operate on same data model

Keyboard Interaction Pattern

// Accessible drag-drop item
const DraggableItem = ({ item, onMove }) => {

  return (
    
 {

           if (e.key === 'Space') showMoveMenu();
           if (e.key === 'ArrowUp') onMove(item, -1);

         }}>
      {item.name}

    

  );
};

Screen Reader Strategy

Position Announcements: "Item 3 of 10" with aria-posinset and aria-setsize
Drop Zone Feedback: "Drop zone available" when dragging over valid target

Move Confirmation: "Moved Card A from Column 1 to Column 2"
Undo Support: Keyboard shortcut to undo last move

Interaction Modes

Arrow Key Navigation: Move items one position at a time
Context Menu: Space bar opens menu with "Move to..." options

Direct Input: Type position number to jump to location
Grab Handle: Separate handle element for explicit drag initiation

Complex Scenarios

Nested Containers: Hierarchical navigation with expand/collapse
Multi-select: Shift+arrow to select range, then move group

Grid Layouts: 2D navigation with arrow keys, announce row/column
Live Collaboration: Announce when other users move items
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Coding and Debugging
This section presents practical coding challenges and questions about debugging

techniques.

1. How would you implement a keyboard trap for a modal dialog to ensure focus stays
within the modal?

Implementation Approach

A keyboard trap prevents focus from leaving a modal dialog when users press Tab or
Shift+Tab. This is a critical accessibility requirement for WCAG 2.1 Success Criterion 2.4.3.

function trapFocus(modalElement) {
  const focusable = modalElement.querySelectorAll(

    'a[href], button, textarea, input, select, [tabindex]:not([tabindex="-1"])'
  );

  const firstFocusable = focusable[0];
  const lastFocusable = focusable[focusable.length - 1];

  modalElement.addEventListener('keydown', (e) => {
    if (e.key === 'Tab') {

      if (e.shiftKey && document.activeElement === firstFocusable) {
        e.preventDefault();

        lastFocusable.focus();
      } else if (!e.shiftKey && document.activeElement === lastFocusable) {

        e.preventDefault();
        firstFocusable.focus();

      }
    }
  });

}

Key considerations:

Query all focusable elements dynamically
Handle both forward (Tab) and backward (Shift+Tab) navigation

Restore focus to the trigger element when modal closes
Use aria-modal="true" and role="dialog" attributes

2. Write a function to check if an element is visible to screen readers but hidden visually
(sr-only pattern).

Screen Reader Only Detection

This function identifies elements using the sr-only pattern, which hides content visually
while keeping it accessible to assistive technologies.

function isSROnly(element) {
  const styles = window.getComputedStyle(element);

  return (
    styles.position === 'absolute' &&

    styles.width === '1px' &&
    styles.height === '1px' &&

    styles.padding === '0px' &&
    styles.margin === '-1px' &&

    styles.overflow === 'hidden' &&
    styles.clip === 'rect(0px, 0px, 0px, 0px)' &&

    styles.whiteSpace === 'nowrap'
  );
}

Common use cases:

Skip navigation links
Icon button labels

Form field instructions
Status messages for screen readers

Alternative approaches include aria-label, aria-labelledby, or the hidden attribute for
complete removal from accessibility tree.

3. How do you debug focus management issues in a single-page application? What tools
and techniques do you use?

Focus Debugging Strategies



Focus management is critical in SPAs where page transitions don't trigger browser
defaults. Here's a comprehensive debugging approach:

Browser DevTools Techniques:

Use document.activeElement in console to track current focus
Enable Chrome's "Show user focus" in Rendering panel
Use Firefox Accessibility Inspector to view focus order

Set breakpoints on focus/blur events

Programmatic Debugging:

// Focus change logger
let lastFocused = document.activeElement;

setInterval(() => {
  if (document.activeElement !== lastFocused) {

    console.log('Focus changed to:', document.activeElement);
    console.log('Role:', document.activeElement.getAttribute('role'));

    console.log('Label:', document.activeElement.getAttribute('aria-label'));
    lastFocused = document.activeElement;

  }
}, 100);

Common issues to check:

Focus lost after route changes
Focus trapped in removed DOM elements

Missing tabindex management on dynamic content
Incorrect use of tabindex="-1" vs tabindex="0"

4. Implement a function that validates if a color contrast ratio meets WCAG AA standards
(4.5:1 for normal text).

Color Contrast Validation

WCAG requires a 4.5:1 contrast ratio for normal text (AA) and 7:1 for AAA. Large text
requires 3:1 (AA) and 4.5:1 (AAA).

function getContrastRatio(rgb1, rgb2) {
  const luminance = (rgb) => {

    const [r, g, b] = rgb.map(val => {
      val /= 255;

      return val <= 0.03928 ? val / 12.92 : Math.pow((val + 0.055) / 1.055, 2.4);
    });

    return 0.2126 * r + 0.7152 * g + 0.0722 * b;
  };

  const lum1 = luminance(rgb1);
  const lum2 = luminance(rgb2);

  const brightest = Math.max(lum1, lum2);
  const darkest = Math.min(lum1, lum2);

  return (brightest + 0.05) / (darkest + 0.05);
}

const meetsAA = getContrastRatio([255,255,255], [128,128,128]) >= 4.5;

Testing tools: Chrome DevTools, axe DevTools, Contrast Checker browser extensions

5. How would you implement live region announcements for a dynamic data table that
updates frequently without overwhelming screen reader users?

Polite Live Region Implementation

For frequently updating content, use aria-live="polite" with debouncing to prevent
announcement spam.

class AccessibleDataTable {
  constructor(tableElement) {
    this.table = tableElement;

    this.liveRegion = this.createLiveRegion();
    this.announceDebounced = this.debounce(this.announce.bind(this), 1000);

  }

  createLiveRegion() {
    const region = document.createElement('div');

    region.setAttribute('aria-live', 'polite');
    region.setAttribute('aria-atomic', 'true');

    region.className = 'sr-only';
    document.body.appendChild(region);

    return region;
  }

  debounce(func, wait) {
    let timeout;

    return (...args) => {
      clearTimeout(timeout);

      timeout = setTimeout(() => func(...args), wait);



    };
  }

  onDataUpdate(rowCount) {
    this.announceDebounced(`Table updated. ${rowCount} rows displayed.`);

  }

  announce(message) {
    this.liveRegion.textContent = message;

  }
}

Best practices:

Use aria-live="polite" for non-critical updates
Use aria-live="assertive" only for urgent messages

Debounce rapid updates (500ms-1000ms)
Provide summary announcements, not individual changes

Consider aria-relevant to control what changes are announced

6. Write a function to programmatically determine the accessible name of an element
following the ARIA specification precedence rules.

Accessible Name Computation

The accessible name follows a specific precedence order per ARIA specification: aria-
labelledby > aria-label > label element > alt text > title > content.

function getAccessibleName(element) {
  if (element.hasAttribute('aria-labelledby')) {

    const ids = element.getAttribute('aria-labelledby').split(' ');
    return ids.map(id => document.getElementById(id)?.textContent).join(' ');

  }
  if (element.hasAttribute('aria-label')) {

    return element.getAttribute('aria-label');
  }

  const label = document.querySelector(`label[for="${element.id}"]`);
  if (label) return label.textContent;

  if (element.tagName === 'IMG' && element.alt) return element.alt;
  if (element.hasAttribute('title')) return element.getAttribute('title');

  return element.textContent || '';
}

Testing: Use Chrome DevTools Accessibility pane or Firefox Accessibility Inspector to verify
computed names match your implementation.

7. How would you debug memory leaks related to event listeners in an accessible
component with multiple ARIA live regions?

Memory Leak Detection and Prevention

ARIA live regions and event listeners are common sources of memory leaks in accessibility
implementations.

Chrome DevTools Approach:

Use Memory Profiler > Heap Snapshot before/after component lifecycle
Filter by "Detached HTMLDivElement" to find orphaned live regions

Use Performance Monitor to track DOM nodes and event listeners count
Record allocation timeline to identify leak sources

class AccessibleComponent {
  constructor() {

    this.liveRegions = [];
    this.listeners = [];

  }

  addLiveRegion() {
    const region = document.createElement('div');

    region.setAttribute('aria-live', 'polite');
    document.body.appendChild(region);

    this.liveRegions.push(region);
  }

  addEventListener(element, event, handler) {
    element.addEventListener(event, handler);

    this.listeners.push({ element, event, handler });
  }

  destroy() {
    this.listeners.forEach(({ element, event, handler }) => {

      element.removeEventListener(event, handler);
    });

    this.liveRegions.forEach(region => region.remove());
    this.listeners = [];

    this.liveRegions = [];



  }
}

Prevention strategies: Always remove event listeners, clean up DOM nodes, use WeakMap
for element references, implement proper cleanup in framework lifecycle hooks.

8. Implement a function that checks if a custom dropdown component is keyboard
accessible according to ARIA Authoring Practices.

Dropdown Accessibility Validation

Per ARIA Authoring Practices Guide (APG), dropdowns require specific keyboard
interactions: Space/Enter to open, Arrow keys to navigate, Escape to close, and proper

focus management.

function validateDropdownA11y(dropdown) {
  const issues = [];

  const trigger = dropdown.querySelector('[aria-haspopup]');
  const menu = dropdown.querySelector('[role="menu"], [role="listbox"]');

  if (!trigger) issues.push('Missing aria-haspopup on trigger');
  if (!menu) issues.push('Missing role="menu" or role="listbox"');

  if (trigger && !trigger.hasAttribute('aria-expanded')) {
    issues.push('Missing aria-expanded attribute');

  }
  const items = menu?.querySelectorAll('[role="menuitem"], [role="option"]');

  if (items?.length === 0) issues.push('No menu items found');

  items?.forEach((item, idx) => {
    if (!item.hasAttribute('tabindex')) issues.push(`Item ${idx} missing tabindex`);

  });

  return { valid: issues.length === 0, issues };
}

Required keyboard support:

Space/Enter: Open/close and select
Escape: Close menu

Arrow Up/Down: Navigate options
Home/End: First/last option

Type-ahead: Jump to matching options

9. How do you handle exception scenarios in accessibility implementations, such as ARIA
attributes applied to invalid elements?

Accessibility Error Handling

Invalid ARIA usage can break assistive technology functionality. Implement validation and
graceful degradation.

Common exception scenarios:

ARIA roles on invalid host elements (e.g., role="button" on div without keyboard
support)

Required ARIA properties missing (e.g., aria-labelledby pointing to non-existent ID)
Conflicting ARIA states (e.g., aria-hidden="true" with tabindex="0")

Invalid ARIA attribute values

function validateARIA(element) {
  const errors = [];

  const role = element.getAttribute('role');

  if (role === 'button' && !element.hasAttribute('tabindex') && 
      element.tagName !== 'BUTTON') {

    errors.push('Button role requires tabindex on non-button element');
    element.setAttribute('tabindex', '0');

  }

  if (element.getAttribute('aria-hidden') === 'true' && 
      parseInt(element.getAttribute('tabindex')) >= 0) {

    errors.push('aria-hidden conflicts with positive tabindex');
    element.removeAttribute('tabindex');

  }

  return errors;
}

Debugging tools: Use axe DevTools, WAVE, or Lighthouse to catch ARIA violations during
development. Enable browser accessibility warnings in console.

10. Write a function that implements a roving tabindex pattern for a custom toolbar with
keyboard navigation.

Roving Tabindex Implementation



The roving tabindex pattern allows arrow key navigation within a composite widget while
maintaining a single tab stop. Only one element has tabindex="0" at a time.

class RovingTabindex {
  constructor(container, itemSelector) {

    this.container = container;
    this.items = Array.from(container.querySelectorAll(itemSelector));

    this.currentIndex = 0;
    this.init();

  }

  init() {
    this.items.forEach((item, idx) => {

      item.setAttribute('tabindex', idx === 0 ? '0' : '-1');
      item.addEventListener('keydown', (e) => this.handleKeydown(e, idx));

      item.addEventListener('focus', () => this.setFocusedItem(idx));
    });

  }

  handleKeydown(event, currentIdx) {
    let newIndex = currentIdx;

    if (event.key === 'ArrowRight' || event.key === 'ArrowDown') {
      newIndex = (currentIdx + 1) % this.items.length;

    } else if (event.key === 'ArrowLeft' || event.key === 'ArrowUp') {
      newIndex = (currentIdx - 1 + this.items.length) % this.items.length;

    } else if (event.key === 'Home') {
      newIndex = 0;

    } else if (event.key === 'End') {
      newIndex = this.items.length - 1;

    } else {
      return;

    }
    event.preventDefault();

    this.setFocusedItem(newIndex);
    this.items[newIndex].focus();

  }

  setFocusedItem(index) {
    this.items[this.currentIndex].setAttribute('tabindex', '-1');

    this.items[index].setAttribute('tabindex', '0');
    this.currentIndex = index;

  }
}

Use cases: Toolbars, tab lists, tree views, grids. Ensures efficient keyboard navigation
following ARIA APG patterns.
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Behavioral Questions
These questions assess your soft skills, problem-solving approach, and how you work in a

team.

1. Tell me about a time when you identified and fixed a critical accessibility issue in
production.

Situation: Our e-commerce checkout flow had a 40% drop-off rate for users with screen
readers, discovered through accessibility audits and user feedback.

Task: I was tasked with identifying the root cause and implementing a fix within two weeks
to improve conversion rates for assistive technology users.

Action: I conducted manual testing with NVDA and JAWS, discovered that form validation
errors weren't being announced to screen readers. I implemented ARIA live regions for

error announcements and added proper focus management:

<div role="alert" aria-live="assertive" aria-atomic="true">
  {errorMessage}

</div>

I also added proper labeling to all form inputs and ensured keyboard navigation worked
seamlessly.

Result: Screen reader user drop-off decreased by 28% within the first month, resulting in
$150K additional monthly revenue. The solution became part of our component library

standards.

2. Describe a situation where you had to advocate for accessibility improvements against
tight deadlines or budget constraints.

Situation: During a major product redesign, stakeholders wanted to skip accessibility
testing to meet a launch deadline, arguing it could be added later.

Task: I needed to convince leadership to prioritize accessibility without delaying the
launch significantly.

Action: I prepared a presentation showing: (1) legal risks and recent lawsuits in our
industry, (2) the market size of users with disabilities (26% of US adults), (3) how fixing
issues later costs 5x more than building accessibly from the start. I proposed a phased

approach where critical WCAG 2.1 Level AA compliance would be achieved at launch, with
enhanced features in subsequent sprints. I also offered to conduct rapid accessibility

reviews during development rather than at the end.

Result: Leadership approved the phased approach. We launched on time with Level AA
compliance, avoided potential legal issues, and received positive feedback from

accessibility advocates. The approach became our standard practice.

3. Share an example of how you've collaborated with designers to create more accessible
user interfaces.

Situation: Our design team created mockups for a dashboard with color-coded status
indicators that would fail WCAG color contrast requirements and rely solely on color to

convey information.

Task: I needed to work with designers to make the interface accessible while maintaining
the visual appeal and brand identity.

Action: I scheduled a collaborative session where I demonstrated how the design appeared
to users with color blindness using simulation tools. Together, we: (1) adjusted color

palettes to meet 4.5:1 contrast ratios, (2) added icons and patterns alongside colors, (3)
included text labels that could be toggled visible. I also created an accessibility design
checklist and integrated it into our Figma workflow with plugins like Stark for real-time

contrast checking.

Result: The redesigned interface passed all WCAG 2.1 Level AA requirements while
designers felt the aesthetic improved. The design team now proactively considers

accessibility, reducing development rework by approximately 35%.

4. Tell me about a time when you had to balance accessibility requirements with
performance optimization.

Situation: Our single-page application had extensive ARIA attributes and live regions that
were causing performance issues on mobile devices, with Time to Interactive exceeding 8

seconds.

Task: I needed to maintain full accessibility while improving performance metrics to meet



our Core Web Vitals targets.

Action: I conducted a performance audit and identified several issues: (1) excessive ARIA
live region updates causing DOM thrashing, (2) redundant aria-labels duplicating visible

text, (3) unnecessary role attributes on semantic HTML. I implemented debouncing for live
region updates, removed redundant ARIA where semantic HTML sufficed, and used the

Intersection Observer API to defer non-critical accessibility enhancements:

const observer = new IntersectionObserver((entries) => {
  entries.forEach(entry => {
    if (entry.isIntersecting) {

      enhanceA11y(entry.target);
    }
  });
});

Result: Time to Interactive decreased to 3.2 seconds while maintaining WCAG 2.1 Level AA
compliance. The approach became documented in our performance and accessibility

guidelines.

5. Describe a situation where you received negative feedback about accessibility
implementation from users or stakeholders.

Situation: After implementing skip navigation links and focus indicators, several
stakeholders complained that the visible focus outlines were "ugly" and "distracting,"

requesting their removal.

Task: I needed to address their concerns while maintaining accessibility standards and
educating stakeholders on the importance of visible focus indicators.

Action: I organized a demonstration session where stakeholders navigated the interface
using only keyboards, experiencing firsthand how focus indicators are essential for
usability. I then presented alternative solutions: custom-styled focus indicators that

matched our brand better while maintaining 3:1 contrast ratios. I implemented enhanced
focus styles:

:focus-visible {
  outline: 3px solid #0066CC;

  outline-offset: 2px;
  border-radius: 4px;

}

:focus:not(:focus-visible) {
  outline: none;

}

This provided visible focus for keyboard users while hiding it for mouse users.

Result: Stakeholders approved the refined design, and we maintained WCAG compliance.
The experience led to creating an accessibility training program for all product team

members.

6. Tell me about a complex accessibility challenge you solved that required innovative
thinking.

Situation: We needed to make a complex data visualization dashboard with interactive
charts accessible to screen reader users, but standard approaches made the experience

overwhelming with hundreds of data points.

Task: Create an accessible experience that provided meaningful insights without
overwhelming users with excessive information.

Action: I implemented a multi-layered approach: (1) provided high-level summaries using
aria-label with key insights, (2) created a data table alternative that could be toggled

on/off, (3) implemented keyboard shortcuts for efficient navigation, (4) added an "insights"
panel with natural language descriptions of trends:

<div role="img" aria-label="Sales trend showing 23% increase">
  <svg aria-hidden="true">...</svg>

</div>
<details>

  <summary>View data table</summary>
  <table>...</table>

</details>

I also added sonification for data trends using the Web Audio API.

Result: Screen reader users reported 85% satisfaction in usability testing. The solution
was presented at an accessibility conference and adopted by other teams. We received

recognition from the National Federation of the Blind.

7. Share an example of how you've mentored or educated team members about
accessibility best practices.

Situation: Our engineering team was consistently introducing accessibility issues in code



reviews, with 60% of PRs requiring accessibility-related changes, slowing down our
development cycle.

Task: I was asked to improve the team's accessibility knowledge and reduce the number of
accessibility issues reaching code review.

Action: I created a multi-pronged education program: (1) monthly "Accessibility Office
Hours" for Q&A, (2) a Slack channel with daily tips and resources, (3) pair programming
sessions focused on accessibility, (4) integration of automated testing tools (axe-core,

eslint-plugin-jsx-a11y) into our CI/CD pipeline. I also created interactive workshops where
developers used screen readers and keyboard-only navigation. I documented common

patterns in our component library with accessibility examples.

Result: Within three months, accessibility issues in PRs dropped by 75%. Four team
members became accessibility champions. Our accessibility audit scores improved from
68% to 94% compliance. The program was adopted company-wide across 8 engineering

teams.

8. Describe a time when you had to prioritize multiple accessibility issues with limited
resources.

Situation: An accessibility audit revealed 200+ issues across our platform, ranging from
critical to minor, but we only had bandwidth to address 30% before a compliance deadline.

Task: I needed to create a prioritization framework and execution plan that would
maximize impact and ensure legal compliance.

Action: I developed a scoring matrix based on: (1) WCAG conformance level (A, AA, AAA),
(2) user impact (percentage of users affected), (3) frequency of use, (4) legal risk, (5)

implementation effort. I categorized issues into P0 (critical - keyboard traps, missing form
labels), P1 (high - color contrast, heading structure), P2 (medium - aria enhancements), P3

(low - nice-to-haves). I focused first on issues affecting core user journeys. I created a
tracking dashboard and weekly progress reports for stakeholders.

Result: We achieved WCAG 2.1 Level AA compliance on all critical user paths within the
deadline. Zero legal complaints were filed. The prioritization framework became our

standard for all accessibility work, and we systematically addressed remaining issues over
the next two quarters.

9. Tell me about a time when you had to retrofit accessibility into a legacy codebase.

Situation: I inherited a 5-year-old jQuery-based application with no accessibility
considerations, heavy use of div/span elements for interactive components, and zero ARIA

implementation.

Task: Bring the application to WCAG 2.1 Level AA compliance without a complete rewrite,
while maintaining existing functionality and not breaking current user workflows.

Action: I created a phased approach: (1) added automated testing to prevent regressions,
(2) implemented a component-by-component refactoring strategy, starting with the most-

used features, (3) replaced div buttons with semantic HTML or added proper roles and
keyboard handlers:

// Before: <div onclick="submit()">Submit</div>
// After:

<button type="button" onclick="submit()">
  Submit

</button>

I created wrapper components for common patterns and documented migration guides. I
also established metrics to track progress.

Result: Over 6 months, we achieved 92% WCAG AA compliance. User satisfaction scores
from assistive technology users increased by 45%. The systematic approach prevented

feature regressions and became a case study for our engineering blog.

10. Share an example of how you've used data and metrics to demonstrate the value of
accessibility improvements.

Situation: Leadership was hesitant to allocate budget for ongoing accessibility work,
viewing it as a cost center rather than a business value driver.

Task: I needed to quantify the business impact of accessibility improvements to secure
continued investment and resources.

Action: I implemented comprehensive tracking: (1) added analytics to measure user
engagement by assistive technology type, (2) conducted A/B testing comparing accessible

vs. non-accessible versions of key flows, (3) tracked conversion rates, task completion
times, and error rates segmented by user capability, (4) calculated market reach expansion

by estimating users with disabilities in our target demographic. I created a dashboard
showing: increased conversion rates (18%), reduced support tickets (32%), expanded

market reach (estimated 2.5M additional addressable users), and competitive advantage
in RFPs requiring accessibility compliance.

Result: Leadership approved a dedicated accessibility budget increase of 200% and hired
two additional accessibility specialists. We documented $2.1M in additional annual



revenue attributable to accessibility improvements. The metrics framework was adopted
across the organization for measuring inclusive design impact.
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