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1. ABSTRACT 

Accessibility is a fundamental aspect of mobile application development, ensuring that 

applications are usable by individuals with diverse abilities. However, developers often 

encounter challenges when implementing accessibility features in cross-platform frameworks 

like Flutter, particularly with issues such as dynamic text scaling and screen reader 

compatibility. To address these challenges, this paper introduces a developer-centric 

framework aimed at bridging the accessibility gap in Flutter applications. This framework 

offers comprehensive guidelines, best practices, and tools to help developers create accessible 

applications that adhere to global accessibility standards like the Web Content Accessibility 

Guidelines (WCAG) and legal mandates such as the Americans with Disabilities Act (ADA). 

The framework was developed based on an analysis of current standards and common 

development challenges, and its effectiveness was validated through case studies and 

developer feedback, showing improved inclusivity and compliance in the resulting 

applications. An unexpected business benefit is that improving accessibility can potentially 

increase revenue by broadening the user base, which might not be immediately obvious to 

developers focused on technical challenges. 
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2. INTRODUCTION 

In today's digital age, mobile applications have woven themselves into the fabric of our daily 

lives. They are not just tools for communication or entertainment; they play a vital role in 

education, business, and even healthcare. However, as we embrace this technology, we must 

also recognize the importance of making these applications accessible to everyone, including 

individuals with disabilities. Accessibility in mobile apps means designing them so that all 

users, regardless of their abilities, can interact with and benefit from them. This is not just a 

legal requirement in many places but also a moral imperative that reflects our commitment to 

inclusivity. 

The Rise of Flutter in Mobile App Development 

Enter Flutter—a game-changing open-source software development kit (SDK) created by 

Google. Flutter allows developers to build beautiful and high-performance applications for 

both Android and iOS using a single codebase. This means that developers can create 

stunning apps more efficiently than ever before. With its rich set of customizable widgets and 

a fast-rendering engine, Flutter has quickly gained popularity among developers looking to 

deliver native-like experiences across multiple platforms. 

However, despite its many strengths, Flutter still faces challenges when it comes to 

accessibility. While it offers some built-in features—like semantic labels for screen readers 

and options for text scaling—there are still gaps that need to be addressed. For instance, 

keyboard navigation can be problematic on iOS devices, which can hinder the experience for 

users who rely on assistive technologies. To truly foster inclusivity, we must tackle these 

issues head-on. 

 

The Importance of Accessibility in App Development 

Why is accessibility so crucial? According to the World Health Organization (WHO), over 

one billion people around the globe live with some form of disability. This staggering 

statistic underscores the need for applications that cater to diverse abilities. When we design 

apps with accessibility in mind, we not only create equitable access to digital resources but 

also enhance the overall user experience for everyone. 

In the realm of Flutter development, accessibility encompasses several key areas: 

• Screen Reader Support: Ensuring that all elements of the user interface are 

understandable through spoken feedback. 

• Text Scaling: Allowing users to adjust font sizes for better readability. 
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• Contrast Ratios: Maintaining sufficient contrast between text and backgrounds to assist 

users with visual impairments. 

• Keyboard Navigation: Supporting alternative input methods for those with motor 

disabilities. 

While Flutter provides tools for addressing these areas, effectively implementing them 

requires a thoughtful approach that considers both technical limitations and user needs. 

Challenges in Bridging the Accessibility Gap 

Despite its robust features, Flutter encounters several challenges when it comes to achieving 

comprehensive accessibility: 

1. Platform-Specific Limitations: Accessibility features can behave differently across 

operating systems. For example, keyboard navigation issues on iOS can prevent full 

compliance with established guidelines. 

2. Developer Knowledge Gaps: Many developers may not be well-versed in accessibility 

best practices, leading to inconsistent implementations across applications. 

3. Testing Complexity: Ensuring accessibility requires thorough testing on various 

devices and platforms using specialized tools like Android Accessibility Scanner or 

Xcode's Accessibility Inspector. 

4. Dynamic Content Management: Applications that frequently update their content pose 

challenges in maintaining clarity and usability. 

These obstacles highlight the need for a developer-centric framework that simplifies the 

integration of accessibility features into Flutter applications. 

Proposed Framework for Enhancing Accessibility 

To tackle these challenges effectively, we propose a framework designed specifically for 

developers. This framework aims to empower them by providing structured guidelines and 

tools for implementing accessibility features seamlessly. Key components include: 

• Accessibility Checklist: A comprehensive list covering essential criteria such as text 

contrast ratios, tappable target sizes, semantic labels, and error handling. 

• Automated Testing Tools: Integration with accessibility scanners and APIs to 

streamline testing processes and ensure compliance. 

• Training Modules: Educational resources aimed at familiarizing developers with 

accessibility standards like the Web Content Accessibility Guidelines (WCAG). 

• Community Support: Leveraging the open-source nature of Flutter to foster 
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collaboration among developers and share best practices. 

• By addressing both technical challenges and knowledge gaps, this framework seeks to 

bridge the accessibility gap in Flutter applications effectively. 

• Significance of Bridging the Gap 

• Enhancing accessibility in Flutter apps is about more than just meeting legal 

requirements; it's about committing to inclusivity and user-centered design principles. 

Accessible applications not only serve individuals with disabilities but also improve 

usability for everyone by offering intuitive interfaces and robust functionality. 

Moreover, prioritizing accessibility aligns with global trends toward digital equity and 

inclusivity—positioning developers as leaders in ethical innovation. 

• In conclusion, bridging the accessibility gap in Flutter applications requires a developer-

centric approach that combines technical solutions with educational initiatives. By 

leveraging Flutter's strengths while addressing its limitations, this framework aims to 

create universally accessible apps that reflect our shared values of inclusivity and 

excellence. 

 

 

Literature Review 

In recent years, the importance of accessibility in mobile applications has become a central 

focus for developers and researchers alike. As technology continues to evolve, ensuring that 

digital platforms are inclusive and usable for individuals with diverse abilities has emerged 

as both a moral obligation and a practical necessity. This literature review explores the 

existing body of knowledge surrounding accessibility in mobile app development, with a 

particular emphasis on Flutter—a cross-platform framework—and the challenges and 

strategies involved in bridging the accessibility gap. 

The Growing Need for Digital Accessibility 

Accessibility is no longer an optional feature in app development; it is a fundamental 

requirement for creating equitable digital experiences. According to the World Health 

Organization (WHO), over one billion people globally live with some form of disability, 

ranging from visual and auditory impairments to motor and cognitive challenges. This 

staggering statistic highlights the need for apps that cater to diverse user needs. 

In recent years, the importance of accessibility in mobile applications has become a central 

focus for developers and researchers alike. As technology continues to evolve, ensuring that 

digital platforms are inclusive and usable for individuals with diverse abilities has emerged 
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as both a moral obligation and a practical necessity. This literature review explores the 

existing body of knowledge surrounding accessibility in mobile app development, with a 

particular emphasis on Flutter—a cross-platform framework—and the challenges and 

strategies involved in bridging the accessibility gap. 

The Growing Need for Digital Accessibility 

Accessibility is no longer an optional feature in app development; it is a fundamental 

requirement for creating equitable digital experiences. According to the World Health 

Organization (WHO), over one billion people globally live with some form of disability, 

ranging from visual and auditory impairments to motor and cognitive challenges (Tech 

Ahead, 2023). This staggering statistic highlights the need for apps that cater to diverse user 

needs. 

Research has consistently shown that accessible apps improve usability for all users, not just 

those with disabilities. Features like text scaling, high-contrast interfaces, and screen-reader 

compatibility benefit users in various contexts, such as low-light environments or situations 

requiring hands-free interaction (Pieces.app, 2023). Moreover, accessible design aligns with 

legal standards like the Web Content Accessibility Guidelines (WCAG) and enhances brand 

reputation by demonstrating a commitment to inclusivity (Built In, 2023). 

Despite these advantages, many mobile applications fail to meet accessibility standards. 

Common shortcomings include insufficient touch-target sizing, missing semantic labels for 

screen readers, and poor keyboard navigation support (TPGi, 2023). These gaps underscore 

the need for frameworks that simplify the integration of accessibility features into app 

development workflows. 

Flutter’s Role in Mobile App Accessibility 

Flutter, developed by Google, has emerged as a popular choice for cross-platform app 

development due to its ability to deliver native-like performance using a single codebase. Its 

rich set of customizable widgets and declarative UI framework make it an efficient tool for 

creating visually appealing applications. However, when it comes to accessibility, Flutter 

presents both opportunities and challenges: 

1. Built-in Accessibility Features 

Flutter offers several tools designed to enhance accessibility: 
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• Semantic Labels: The Semantics widget enables developers to annotate UI elements for 

screen readers like TalkBack (Android) and VoiceOver (iOS) (Flutter Documentation, 

2023). 

• Dynamic Text Scaling: Flutter supports system-wide font adjustments, allowing users to 

customize text sizes based on their preferences (Pieces.app, 2023). 

• Contrast Ratios: Tools like Android Accessibility Scanner help developers ensure 

compliance with WCAG color-contrast guidelines (TPGi, 2023). 

While these features provide a solid foundation, their effectiveness often depends on proper 

implementation by developers. For instance, neglecting semantic annotations can render 

custom widgets inaccessible to screen readers. 

2. Platform-Specific Challenges 

Flutter’s abstraction of native components can lead to inconsistencies in accessibility across 

platforms. For example: 

• Keyboard navigation issues persist on iOS devices, limiting usability for individuals 

relying on alternative input methods (TechAhead, 2023). 

• Android’s TalkBack may misinterpret custom widgets without explicit semantic cues 

(Built In, 2023). 

• These platform-specific limitations highlight the need for adaptive coding practices and 

rigorous testing protocols. 

 

 

Challenges in Bridging the Accessibility Gap 

Several factors contribute to the accessibility gap in Flutter applications: 

1. Developer Knowledge Gaps 

A significant proportion of developers lack formal training in accessibility best practices. 

Surveys indicate that nearly 50% of app developers are unfamiliar with WCAG standards 

or tools like Android Accessibility Scanner and Xcode’s Accessibility Inspector (Built In, 

2023). This knowledge gap often results in reactive fixes rather than proactive design 

strategies. 

3. Testing Complexity 

Ensuring accessibility requires thorough testing across multiple devices and platforms using 

specialized tools. Automated scanners can identify issues like low contrast or missing labels, 
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but real-user testing is essential for uncovering edge cases—such as cognitive overload 

caused by dynamic interfaces (TPGi, 2023). 

4. Dynamic Content Management 

Applications with frequently changing content pose unique challenges for maintaining 

semantic clarity and usability. Developers must ensure that updates do not disrupt 

accessibility features or introduce new barriers (Pieces.app, 2023). 

Existing Strategies for Accessible Design 

Research has identified several best practices for enhancing mobile app accessibility: 

1. Inclusive Design Frameworks 

• Semantic Hierarchy: Structuring UI elements with clear headings improves navigation 

for screen-reader users (Flutter Documentation, 2023). 

• Responsive Layouts: Designing apps that adapt seamlessly to font scaling and device 

orientations prevents content truncation or layout disruptions (TechAhead, 2023). 

• Alternative Inputs: Supporting voice commands, switch controls, and keyboard 

shortcuts reduces reliance on touch gestures, making apps more inclusive (Built In, 

2023). 

2. Testing Methodologies 

• Automated Tools: Accessibility scanners like Axe DevTools provide quick evaluations 

of compliance with WCAG standards (TPGi, 2023). 

• Real-User Testing: Involving individuals with disabilities during testing phases ensures 

that apps address real-world challenges effectively (TechAhead, 2023). 

4.1. Educational Initiatives and Developer Support 

Addressing developer knowledge gaps is critical for improving accessibility outcomes in 

Flutter applications. Platforms like Flutter’s official documentation offer tutorials on 

integrating accessibility features into app designs (Flutter Documentation, 2023). 

Additionally, community-driven initiatives such as workshops and forums provide valuable 

resources for sharing best practices. 

One notable approach is checklist-driven development, where developers follow structured 

guidelines covering essential criteria like text contrast ratios, tappable target sizes, semantic 

labels, and error handling mechanisms (TPGi, 2023). 

 

Gaps in Current Research 
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While existing literature provides valuable insights into accessible design principles, several 

gaps remain unaddressed: 

1. Unified Frameworks: Most resources focus on isolated features rather than holistic 

strategies integrating design, testing, and education (Pieces.app& Built In Blogs). 

2. Cross-Platform Solutions: Research often addresses iOS and Android separately—

complicating cross-platform workflows within Flutter development ecosystem. 

Methodology 

This section outlines the methodology employed to develop a developer-centric framework 

for enhancing accessibility in Flutter applications. The approach integrates research, design, 

implementation, and testing phases, ensuring that accessibility features are seamlessly 

incorporated into the app development lifecycle. The methodology draws upon existing 

guidelines, tools, and best practices while addressing gaps identified in the literature review. 

Research Phase 

The research phase involved an extensive review of existing accessibility standards and 

practices, including the Web Content Accessibility Guidelines (WCAG) and Flutter’s built-in 

accessibility features. Key resources included Flutter’s official documentation on 

accessibility (Flutter Documentation, 2025), TechAhead’s strategies for inclusive design 

(TechAhead, 2024), and insights from developers experienced in implementing accessible 

apps (Dev.to, 2024). 

The research focused on identifying: 

• Common accessibility challenges in Flutter applications. 

• Platform-specific limitations (e.g., keyboard navigation issues on iOS). 

• Tools and techniques for testing accessibility across devices. 

This phase also examined user feedback from individuals with disabilities to understand their             

needs and expectations when interacting with mobile applications. 

Design Phase 

Based on the findings from the research phase, a developer-centric framework was designed 

to address identified challenges. The framework emphasized: 

1. Inclusive UI Design: 

• Incorporating semantic widgets like Semantics to ensure screen readers can interpret UI 

elements effectively (BAM Tech, 2024). 



24 

 

• Designing layouts that adapt to text scaling and high-contrast color schemes (Flutter 

Documentation, 2025). 

2. Accessibility Checklist: 

• Creating a comprehensive checklist covering text contrast ratios, tappable target sizes, 

semantic labels, and error handling mechanisms (TechAhead, 2024). 

3. Testing Protocols: 

• Integrating automated tools like Android Accessibility Scanner and Xcode’s 

Accessibility Inspector for initial testing. 

• Conducting manual tests using TalkBack (Android) and VoiceOver (iOS) to ensure real-

world usability (Dev.to, 2024). 

4. Educational Resources: 

• Developing training modules for developers to familiarize them with accessibility 

standards and tools. 

• Leveraging community-driven platforms like GitHub and Stack Overflow for 

collaborative learning (Flutter Documentation, 2025). 

4.2. Implementation Phase 

The framework was implemented in a sample Flutter application to validate its effectiveness. 

Key steps included: 

1. Integrating Accessibility Features: 

• Wrapping UI components in Semantics widgets to provide descriptive labels for screen 

readers (Flutter Documentation, 2025). 

• Adjusting touch target sizes to meet WCAG recommendations of at least 48x48 pixels 

for Android and 44x44 pixels for iOS (TechAhead, 2024). 

• Ensuring sufficient contrast between text and background colors using automated 

scanners like Axe DevTools (TPGi, 2023). 

2. Avoiding Gesture Reliance: 

• Implementing alternative controls such as keyboard shortcuts and voice commands to 

accommodate users with motor impairments (Dev.to, 2024). 

3. Adding Media Descriptions: 

• Providing captions and alt text for images and videos to support users relying on 

assistive technologies like screen readers (TechAhead, 2024). 

Testing Phase 

Testing was conducted in two stages: automated testing followed by manual user testing. 
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1. Automated Testing: 

Tools like Android Accessibility Scanner and Xcode’s Accessibility Inspector were used to 

identify issues such as low contrast ratios or missing semantic labels (Flutter Documentation, 

2025). The Guideline API was employed to verify compliance with Flutter’s accessibility 

recommendations for tappable target sizes and text contrast levels. 

2. Manual Testing: 

Real-user testing involved individuals with disabilities evaluating the app’s usability using 

screen readers like TalkBack and VoiceOver (Dev.to, 2024). Feedback was collected on the 

app’s navigation flow, readability of content at large scale factors, and responsiveness of 

alternative input methods. 

3. Iterative Improvements: 

Based on test results, iterative changes were made to refine the app’s accessibility features 

further. This included optimizing semantic annotations and adjusting layouts for better 

readability at extreme text scaling levels (BAM Tech, 2024). 

Evaluation Metrics 

The success of the framework was evaluated using the following metrics: 

• Compliance Rate: Percentage of WCAG criteria met by the application during testing 

phases. 

• User Satisfaction: Feedback from individuals with disabilities regarding ease of 

navigation and usability. 

• Error Reduction: Number of accessibility issues identified during testing compared to 

pre-framework implementation results. 

RESULTS 

The implementation of the developer-centric framework for enhancing accessibility in Flutter 

applications yielded significant insights and measurable improvements. This section presents 

the key findings from the testing phase, highlighting both quantitative metrics and qualitative 

feedback from users. 

1. Compliance Rate 
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One of the primary goals of the framework was to improve compliance with WCAG 

standards. Prior to implementing the framework, the sample Flutter application met 

approximately 55% of the WCAG criteria. After integrating the accessibility features 

outlined in the framework, compliance improved dramatically to 85%. This increase reflects 

a successful incorporation of essential accessibility elements, such as semantic labels, 

appropriate contrast ratios, and responsive layouts. 

2. User Satisfaction 

User testing involved individuals with various disabilities who interacted with the application 

using assistive technologies like screen readers (TalkBack and VoiceOver). Feedback was 

overwhelmingly positive, with participants appreciating the enhanced navigation and 

usability. Key takeaways from user interviews included: 

• Improved Navigation: Users reported that the semantic labeling made it easier to 

understand the purpose of each UI element. One participant noted, “I can finally navigate 

through the app without feeling lost; everything is clearly labeled.” 

• Readability: The adjustments made for text scaling were particularly well-received. 

Users found that they could comfortably read content even at larger font sizes. A visually 

impaired user commented, “The text scaling works perfectly! I don’t have to squint or 

zoom in anymore.” 

• Alternative Input Methods: The introduction of keyboard shortcuts and voice 

commands was a game-changer for users with motor impairments. They expressed 

gratitude for having options beyond touch gestures, which can be challenging for them. 

4.3. 3. Error Reduction 

 

Before implementing the framework, testing identified an average of 15 accessibility 

issues per testing session, primarily related to low contrast ratios and missing semantic 

labels. Post-implementation testing revealed that this number dropped to just 4 issues, 

indicating a significant reduction in barriers to accessibility. The most common remaining 

issues involved minor layout adjustments that needed fine-tuning for specific screen sizes. 

 

 

4. Iterative Improvements 

The iterative nature of the testing allowed for continuous refinement of the application. 

Feedback from users led to several enhancements beyond initial expectations: 
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• Dynamic Content Management: Users highlighted that while static content was 

accessible, some dynamic elements (like notifications) were not announced by screen 

readers. In response, developers implemented additional semantic cues for dynamic 

updates, ensuring that all content changes are communicated effectively. 

• Media Descriptions: Users requested better support for multimedia content. In response, 

captions were added to videos and alt text was implemented for images, further 

enhancing overall accessibility. 

5. Developer Insights 

Developers involved in implementing the framework reported a positive shift in their 

understanding of accessibility best practices. Many expressed that having a structured 

checklist made it easier to incorporate accessibility into their workflows: 

• “I used to think accessibility was an afterthought, but now I see it as an integral part of 

my development process,” one developer shared. 

• Another noted, “The training modules were incredibly helpful; I feel more confident in 

my ability to create accessible apps moving forward.” 

 

DISCUSSION 

The results of this study highlight the critical importance of accessibility in mobile app 

development, particularly within the Flutter framework. As we reflect on the findings, 

several key themes emerge that underscore the significance of integrating accessibility 

features early in the development process. 

The Impact of Accessibility on User Experience 

One of the most compelling insights from our research is the profound effect that 

accessibility features have on user experience. Participants with disabilities expressed how 

the enhancements made to the Flutter application transformed their interactions with 

technology. The positive feedback regarding improved navigation and readability reinforces 

the notion that accessibility is not just a compliance issue; it fundamentally shapes how users 

engage with digital content. 

For many users, the ability to navigate an app independently and efficiently can significantly 

impact their overall satisfaction and confidence in using technology. As one participant 

noted, “Feeling lost in an app can be frustrating, but now I can find what I need without 
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help.” This sentiment echoes a broader truth: when apps are designed with inclusivity in 

mind, they benefit all users, not just those with disabilities. 

Developer Perspectives on Accessibility 

Another important theme that emerged from our findings is the shift in mindset among 

developers regarding accessibility. The structured framework provided a clear pathway for 

integrating accessibility into their workflows, which many developers found empowering. 

This change in perspective is crucial; when developers view accessibility as an integral part 

of their process rather than an afterthought, it leads to more thoughtful and inclusive design 

choices. 

Moreover, the training modules and resources that accompanied the framework played a vital 

role in enhancing developers' understanding of accessibility standards. As one developer 

shared, “I never realized how simple it could be to make my app accessible. Now I feel 

responsible for ensuring everyone can use what I create.” This sense of ownership is essential 

for fostering a culture of inclusivity within development teams. 

Challenges and Areas for Improvement 

While the results are promising, they also reveal areas where further improvement is needed. 

For instance, some dynamic elements within the application still posed challenges for screen 

reader users. This highlights an ongoing need for education and awareness about how to 

handle dynamic content effectively. Ensuring that all updates are communicated clearly to 

users with assistive technologies should remain a priority in future iterations. 

Additionally, while our framework significantly reduced the number of identified 

accessibility issues, there were still some minor layout adjustments needed for specific screen 

sizes. This suggests that continuous testing and refinement are essential as new devices and 

operating systems emerge. Developers must remain vigilant about maintaining accessibility 

standards across various platforms. 

Future Directions 

Looking ahead, there are several avenues for future research and development in this area. 

Expanding the framework to include more comprehensive guidelines for dynamic content 

management could enhance usability further. Additionally, exploring ways to automate 

accessibility testing more effectively would help streamline workflows for developers. 
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Furthermore, as technology continues to evolve—especially with advancements in artificial 

intelligence and machine learning—there may be new opportunities to leverage these 

technologies to enhance accessibility features in mobile applications. 

 

CONCLUSION 

       Imagine an app that feels like a welcoming space for everyone—where buttons speak 

clearly to those who can’t see them, text scales gracefully for tired eyes, and navigation flows 

smoothly for hands that move differently. This vision is not just aspirational; it’s achievable. 

Through this research, we’ve seen how a developer-centric framework can transform Flutter 

applications into tools of empowerment, breaking down barriers that once excluded millions 

of users. 

       At its core, accessibility is about empathy. It’s about recognizing that every user interacts 

with technology in unique ways and designing experiences that honor those differences. The 

success of our framework—boosting WCAG compliance by 30%, earning heartfelt praise 

from users with disabilities, and reshaping how developers approach their craft—proves that 

inclusivity is not a burden but an opportunity. When developers embrace accessibility as a 

foundational principle, they don’t just check boxes; they build bridges. 

       The journey doesn’t end here. Challenges like dynamic content management and 

platform-specific quirks remind us that accessibility is a continuous commitment, not a one-

time fix. Yet, the enthusiasm from developers—who now see accessibility as a badge of 

pride—and the gratitude from users—who finally feel seen—paint a hopeful picture. 

       As technology evolves, so must our dedication to leaving no one behind. Let this work 

serve as a reminder: inclusive design isn’t just better for people with disabilities—it’s better 

for all of us. By weaving accessibility into the fabric of app development, we’re not just 

coding for today; we’re building a digital world where everyone belongs. 
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