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While there are multiple definitions of these terms, this report uses the following definitions when referring to them. 
Artificial intelligence (AI) - A technology that enables computers and machines to simulate human learning, comprehension, problem-solving, decision-making, creativity, and autonomy (Stryker & Kavlakoglu, 2024).
Bias - Bias in AI systems often arises from historical data, incomplete training sets, and the assumptions embedded in algorithmic design (Land, 2023). If AI models are trained on biased data, they can reinforce existing societal inequalities, leading to unfair outcomes (Land, 2023). AI bias arises from flawed algorithms, faulty assumptions, skewed training data, and design choices, leading to systematic errors that reinforce societal inequalities (White, 2021; Gama, 2024).
ChatGPT - ChatGPT is “an artificial intelligence program that generates dialogue. Created by Open AI, this high-capable chatbot uses machine learning algorithms to process and analyze large amounts of data to generate responses to user inquiries (University of Central Arkansas, 2025).
Discrimination - Discrimination is “an action, behaviour, decision, or omission that treats a person or a group of people unfairly and badly for reasons linked to personal traits, such as their race, age or disability. These reasons, also called grounds, are protected under the Canadian Human Rights Act” (Canadian Human Rights Commission, 2025).
Explainable Artificial Intelligence (XAI) - Explainable Artificial Intelligence (XAI) refers to the development of AI systems that offer clear and easy-to-understand explanations for the decisions or actions they take (Leslie, 2020).
Generative AI - “Generative AI, sometimes called gen AI, is artificial intelligence (AI) that can create original content—such as text, images, video, audio or software code—in response to a user’s prompt or request” (Stryker & Scapicchio, 2024).
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ABCE – Affective, Behavioral, Cognitive, and Ethical (learning framework)
ACA – Accessible Canada Act
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CAIPI – Context-Aware Interactive Personalised Explanations
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Overview
Artificial Intelligence (AI) has transformed industries, shaping decision-making in healthcare, finance, education, and beyond. However, AI systems present significant challenges related to bias, transparency, and accessibility. This report highlights the importance of Accessible Explainable Artificial Intelligence (AXAI), ensuring AI decisions are understandable and inclusive for all users, particularly individuals with disabilities.
Key Findings:
1. Bias and Transparency Issues: AI models often reinforce societal biases due to flawed training data and opaque decision-making. Current explainability techniques largely rely on visual outputs, making them inaccessible to people with sight loss or cognitive disabilities.
2. Accessibility Barriers in Explainability: Existing AI explanation methods fail to accommodate assistive technologies, excluding many users from understanding and challenging AI-driven decisions.
3. User Insights from Consultations: Co-design sessions with persons with disabilities revealed key gaps in AI explainability. These include poor color contrast, inaccessible data tables, and a lack of descriptive text for visual elements.
4. The Need for AI Literacy: Many users lack awareness of AI’s presence in everyday applications, emphasizing the need for education and transparency around AI usage.
Recommendations:
This report provides targeted recommendations across different categories, including government, policymakers, developers, business leaders, and AI literacy initiatives. These recommendations aim to enhance AI transparency, inclusivity, and accessibility by addressing systemic barriers and implementing inclusive design principles.
This report underscores the need for systemic changes in AI development and policy to promote inclusive and transparent AI systems. Addressing accessibility and explainability challenges will foster trust and empower all individuals, particularly those with disabilities, to engage meaningfully with AI-driven decisions.
Recommendations
The following recommendations are based on the literature review, consultations, and survey feedback.
For Government
Focus on execution—implementing regulations, allocating funding, and ensuring compliance.
1) Regulatory Standards and Accessibility Mandates (Government Regulatory agencies, & Lawmakers):
· Establish clear legal requirements for regular bias audits and public reporting on AI system decisions.
· Mandate that all publicly deployed AI systems include accessible explainability features and be compatible with assistive technologies (e.g., screen readers, braille displays).
2) Funding and Research Support (Government Funding Agencies & Research Grant Committees):
· Allocate grants to research projects that integrate inclusive design practices and AI literacy initiatives.
· Support and prioritize research that focuses on improving the accessibility of Explainable Artificial Intelligence (XAI) for individuals with low vision and visual processing disabilities. Additionally, fund initiatives that aim to develop guidelines and standards for creating XAI techniques and methods in non-visual and narrative formats to ensure accessibility for individuals who are blind and Deafblind. This research should prioritize both technical excellence and user-centered design to enhance overall inclusivity.
3) Inclusive Public Engagement:
· Legislative bodies must require that government-funded AI projects conduct co-design sessions with diverse user groups, especially including persons with disabilities, to inform every stage of the AI lifecycle.
· Ensure that public policy includes measurable goals for reducing systemic design bias and improving explainability.
For Policymakers 
Focus on creating and refining guidelines, ensuring best practices, and influencing AI regulations before they are enforced.
Comprehensive Best Practice Guidelines:
· AI policy advisory bodies must develop lifecycle guidelines that detail the inclusion of accessible design from research through deployment.
· Standards organizations must specify that AI models must use at least two explainability techniques (e.g., SHAP and LIME for a stock advisor model) and that diverse types of visual outputs (force, beeswarm, bar, dependence plots) be available for different user needs. 
Stakeholder and User-Centric Policies:
· Integrate mechanisms for regular user feedback (including rapid application development and co-design sessions) to refine AI models continuously.
· Formulate policies requiring that developers provide detailed documentation of AI decision-making processes, ensuring transparency and accountability.
Data Integrity and Evaluation Protocols:
· Enforce the adoption of evaluation tools such as the Local Explanation Evaluation Framework (LEAF) and CompareXAI to assess explanation quality, with the caveat that these tools be supplemented with evaluations specifically addressing accessibility for persons with disabilities.
· Mandate the review of datasets and model implementations to ensure that the original assumptions and data sources are critically assessed for biases.
For Developers
· Examine original black box models (e.g., stock advisor, chatbot, traffic light control) to understand design choices, data sources, and potential biases.
· Re-implement these models into AXAI prototypes that incorporate at least two explainability techniques, such as pairing SHAP with LIME, and utilize various SHAP plot types to elucidate model behavior.
Mastery of Explainability Techniques:
· Gain proficiency in popular methods (SHAP, LIME, ICE, PDP, CEM, TREPAN, CAIPI) by studying their usage examples and documentation.
· Write flexible code that allows seamless integration of multiple explainability methods to accommodate diverse user needs.
User-Centered Prototyping and Rapid Application Development (RAD):
· Engage in rapid prototyping using RAD methodologies, supported by iterative co-design sessions with actual users. 
· Create detailed user personas that reflect specific visual disability diagnoses (e.g., peripheral loss, low/high contrast issues) and embed these personas visibly within prototypes for continuous reference.
Accessible Interface Design:
· Prioritize alternatives to inaccessible components (e.g., replace sliders with text/value inputs or ensure that slider adjustments are sonified).
· Optimize color schemes (using accessible palettes like grey and white) and increase the readability of textual elements (e.g., larger fonts, zoomable personas) during live presentations.
· Ensure that prototypes are deployed using platforms that offer a seamless user experience (avoiding intermediary steps that may confuse less tech-savvy users). For example, there is a need to ensure that when users click the links, it takes them to the AXAI interface at once. 
Interactive Presentations and Documentation:
· Develop guided scripts for interactive demos, explaining every widget and its function, and consider creating downloadable/exportable explanations for later reference.
For Business Leaders and Industry Stakeholders
Investment in Ethical and Inclusive AI: 
· Support the development of AXAI prototypes by funding teams that emphasize accessible design and transparent decision-making.
· Establish internal standards that require regular audits, user feedback incorporation, and public explanation of AI decision processes.
Curate and Disseminate Accessible Resources:
· Develop and maintain a comprehensive database of accessible explainability tools and best practices, serving as a resource for technical teams, business leaders, and policymakers.
· Organize workshops and training sessions that focus on both the technical aspects (explainability methods, RAD) and the ethical implications (bias detection, inclusive design) of AI systems.
Foster Cross-Sector Collaborations: 
· Create partnerships with academic institutions, research labs (such as the Trustworthy AI Lab at OntarioTech University), and disability advocacy organizations to keep abreast of best practices and innovative solutions in AXAI.
AI Literacy and Explainability Tools
Educational Initiatives:
· Develop comprehensive educational resources that demystify explainability techniques, including interactive tutorials on SHAP, LIME, ICE, PDP, CEM, TREPAN, and CAIPI.
· Create hands-on workshops and webinars aimed at both technical developers and non-technical stakeholders to foster a shared understanding of AI decision-making processes.
User-Friendly Documentation and Tools:
· Produce accessible documentation with real-world usage examples for each explainability tool, ensuring that examples are annotated to highlight both technical details and user-centric considerations.
· Build interactive dashboards that allow users to experiment with different explainability plots (e.g., SHAP force, beeswarm, bar, dependence) and understand their implications in a hands-on manner.
Promote Continuous AI Literacy:
· Encourage organizations to adopt ongoing AI literacy programs that incorporate feedback from all stakeholders, ensuring that new developments in explainability techniques and accessible design are regularly disseminated and incorporated into practice.
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Artificial Intelligence (AI) has rapidly transformed industries, shaping decision-making processes in healthcare, finance, education, transportation, and public services (Cheng et al., 2021; Rainie et al., 2022). AI-powered systems are increasingly used for medical diagnosis, hiring decisions, customer service automation, and personalized learning, demonstrating their potential to enhance efficiency and innovation (Schellmann, 2024). At the core of AI development is machine learning (ML), a technology that enables systems to analyze large datasets, recognize patterns, and make predictions or recommendations. While these advancements offer significant benefits, they also present critical challenges, particularly in the areas of bias and accessibility (Land, 2023).
Bias in AI systems often arises from historical data, incomplete training sets, and the assumptions embedded in algorithmic design (Land, 2023). If AI models are trained on biased data, they can reinforce existing societal inequalities, leading to unfair outcomes. This issue is especially critical in high-stakes applications such as hiring, lending, and criminal justice, where biased models can disproportionately disadvantage marginalized communities, including persons with disabilities (Land, 2023).
Another major challenge is AI explainability, or the ability to understand and interpret how AI systems arrive at their decisions. Many AI models function as 'black boxes,' providing outputs without clear explanations of the underlying logic (Ali et al., 2023). This lack of transparency hinders trust, accountability, and accessibility. Current explainability methods often rely on visual or technical representations that are not accessible to people with sight loss, cognitive disabilities, or other impairments (Zewe, 2022; Tielman et al., 2024). Without accessible AI explainability, individuals with disabilities may be excluded from engaging with or challenging AI-driven decisions that affect their lives.
Explainable Artificial Intelligence (XAI) refers to the development of AI systems that provide clear, interpretable explanations for their decisions or actions (Leslie, 2020). As AI continues to integrate into everyday life, ensuring that these explanations are accessible to everyone, including persons with disabilities, it is essential for promoting digital inclusion. Despite the growing field of XAI, there remains a significant gap in its design regarding accessibility. To address this, we propose the concept of Accessible Explainable Artificial Intelligence (AXAI). Achieving AXAI will remove barriers and ensure that AI explanations are clear and usable for all individuals, regardless of their physical, sensory, or cognitive abilities (Nwokoye et al., 2024).
One of the primary barriers to accessible explainability is the reliance on complex data visualizations, which dominate current AI interpretability methods (Zewe, 2022). These methods often exclude people with sight loss and cognitive disabilities, limiting their ability to engage with AI systems. By emphasizing the importance of AXAI, we advocate for the adoption of universal design practices, ensuring that AI technologies are designed inclusively from the outset. Incorporating accessible explainability not only enhances usability for individuals with disabilities but also fosters greater transparency and trust in AI systems (Nwokoye et al., 2024).
Ensuring that AI systems are both equitable and accessible is essential for their responsible development and adoption. Addressing these challenges requires a proactive approach that integrates inclusive design, ethical AI practices, and meaningful collaboration with diverse communities—particularly those most affected by AI-related biases and accessibility barriers. By advancing AXAI, we move toward a future where AI-driven decisions are not only understandable but also truly inclusive for all.
The Canadian Context
While Canada has been proactive in addressing artificial intelligence (AI) development and regulation, much of the focus has been on safety, fairness, and risk mitigation, with less emphasis on AI explainability (The Artificial Intelligence and Data Act (AIDA) – Companion Document, 2025)
Canada's Approach to AI Explainability:
· Artificial Intelligence and Data Act (AIDA): Introduced as part of the Bill C-27, Digital Charter Implementation Act, 2022, AIDA framework aims to ensure that AI systems deployed in Canada are safe and non-discriminatory. The framework would mean that businesses identify, and address risks related to harm and bias, assess the intended uses and limitations of their AI systems, and implement appropriate risk mitigation strategies. While AIDA emphasizes transparency and accountability, explainability is not explicitly mentioned. The framework is the first step, and the government plans to build upon it with an open, transparent process and consultations to align regulations with Canadian values. Aligning with the EU’s risk-based approach, AIDA will be informed by consultations with industry, academia, civil society, and communities. Key discussions will focus on high-impact systems, standards, the role of the AI and Data Commissioner, and an advisory committee, with continued assessments of regulations as they evolve. (The Artificial Intelligence and Data Act (AIDA) – Companion Document, 2025).
· Voluntary Code of Conduct: In September 2023, Innovation, Science and Economic Development Canada (ISED) announced a Voluntary Code of Conduct on the Responsible Development and Management of Advanced Generative AI Systems (Witzel & Christie, 2023). This code provides Canadian companies with common standards to demonstrate responsible AI development and use until formal regulations are enacted. Notably, the initial version of this code did not reference explainability, a gap highlighted by experts who argue that explainability is crucial for building public trust and ensuring responsible AI governance (Witzel & Christie, 2023).
Scope of the Project
The primary goal of the research project was to determine how government departments and industries under federal regulation should use easy-to-understand AI technology to address unfair treatment of persons with disabilities, focusing on employment, service provision, ICT, and procurement.
The research was organized into four key questions:
1. How should organizations communicate and educate about AI in an accessible way?
2. How should persons with disabilities be engaged in communication about AI decision-making?
3. Are AI processes and technology systemically ableist, and how can bias and design leading to systemic ableism be eliminated?
4. How can we ensure that AI decision-making is transparent and explainable in an accessible way?


Cross-Disability Focus on Sensory Processing Disabilities
Under the Accessible Canada Act, disability is defined as “any impairment, including a physical, mental, intellectual, cognitive, learning, communication, or sensory impairment—or a functional limitation—whether permanent, temporary, or episodic in nature, or evident or not, that, in interaction with a barrier, hinders a person’s full and equal participation in society” (Government of Canada, 2022).
This research project focuses on cognitive, learning, and sensory disabilities. Sensory disabilities—including those that affect vision and hearing—are experienced by nearly 10% of the Canadian population. However, they are often under-represented in both academic literature and the processes that shape standards development and implementation. This project addresses that gap by explicitly examining sensory and visual processing disabilities in the context of Accessible Explainable Artificial Intelligence (AXAI). Through this focus, we aim to identify barriers, inform best practices, and contribute to the development of inclusive AI standards.
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As a key project objective, an extensive review of current literature focusing on AI literacy and the biases inherent in AI systems was carried out. This review surveyed academic studies, and grey literature such as industry reports and government reports to understand how AI is deployed across sectors and to identify where and why biases emerge—especially in contexts affecting persons with disabilities. The full report can be found in Appendix A. 
Context and Importance
Transformation across sectors 
Artificial Intelligence (AI) has quickly established itself as a revolutionary force, transforming areas such as education, employment, business, and more. Its unique capacity to boost efficiency, improve accessibility, and drive innovation stands unmatched. In educational settings, AI-powered solutions can customize learning experiences and offer individualized support for students (Pedró et al., 2019). In the workforce, AI streamlines recruitment procedures and helps create more diverse environments, while businesses utilize it to refine operations, enhance customer engagement, and steer strategic planning. Originating in the 1950s, AI has seen significant evolution—from its initial forms to machine learning and deep learning, and now to the state-of-the-art Generative AI (GenAI) (Stryker & Kavlakoglu, 2024). GenAI uses deep learning techniques to produce intricate, original content such as long-form text, high-resolution images, lifelike video, and audio, making it a potent tool across various industries. Its diverse applications include automating mundane tasks, delivering faster and more nuanced data analysis, supporting improved decision-making, reducing human errors, ensuring continuous availability, and mitigating physical risks (Stryker & Kavlakoglu, 2024).
Necessity for AI Literacy
AI literacy is becoming increasingly important as artificial intelligence continues to be integrated into daily life, education, and the workforce. Individuals who lack AI literacy may struggle to keep up with technological advancements, putting them at a disadvantage in both personal and professional settings. As AI-powered tools are increasingly used across industries, having a foundational understanding of AI allows individuals to engage with these technologies effectively and responsibly.
Technological literacy, including AI literacy, helps individuals adapt to rapid advancements, fostering resilience as digital tools and platforms continue to evolve. Beyond personal benefits, it enables people to participate meaningfully in a tech-driven society, reducing disparities in access to digital resources and narrowing the digital divide (National Academy of Engineering et al., 2002). However, digital exclusion remains a significant challenge. Those most likely to be digitally excluded include individuals with lower incomes, limited formal education, those living in rural or remote communities, persons with disabilities, culturally and linguistically diverse populations, the unemployed, and older adults (Borg et al., 2019). Without targeted efforts to improve digital and AI literacy among these groups, existing inequalities may be exacerbated, further limiting access to education, employment, and essential services.
In the modern workforce, AI and technological literacy enhance productivity by allowing individuals to work more efficiently alongside AI-driven tools (National Academy of Engineering et al., 2002). These skills also enable effective collaboration in virtual environments and create opportunities for innovation. As AI-powered systems assist with tasks such as data analysis, problem-solving, and workflow optimization, individuals who understand AI will be better equipped to utilize these tools to their advantage. Furthermore, AI literacy strengthens critical thinking by helping individuals assess AI-generated content, recognize potential biases, and determine the appropriate use of AI in different contexts. It also promotes social well-being by supporting inclusion, connectivity, and equitable access to essential services in an increasingly technology-driven world (National Academy of Engineering et al., 2002).
Key Concepts
AI Literacy Defined 
Kong et al. (2022) describe AI literacy as an individual's ability not only to use AI effectively but also to critically engage with evolving cultural and technological landscapes. A strong foundation in AI literacy enables individuals to navigate and shape their own lives in an AI-driven world. This includes both a passive aspect—safeguarding personal information—and an active aspect—leveraging AI to pursue personal and professional aspirations (Kong et al., 2021).
Ng et al. outline AI literacy as consisting of three levels: understanding AI, applying AI, and evaluating and creating AI (Ng et al., 2022). While the third level is more specialized and suited for technical or industry-specific roles, the first two levels—understanding and applying AI—are essential for the general public (Ng et al., 2022). These foundational skills empower individuals to interact with AI in daily life, making informed decisions about its use and implications.
Key Findings
· Schools and policymakers worldwide are integrating AI literacy into curricula—from early childhood to post-secondary education—to foster ethical use, critical thinking, increase in public awareness, increase in public trust, and engagement with real-world problems (Ng et al., 2022; Schiff, 2021).
· The European Union’s Digital Education Action Plan (2021-2027) includes ethical guidelines to support educators in implementing AI effectively in teaching and learning.
· More than 30 countries have national AI policy strategies aimed at increasing public awareness, trust, and expertise in AI, which is crucial for informed participation in policy discourse (Schiff, 2021; House of Lords, 2018).
· AI bias arises from flawed algorithms, faulty assumptions, skewed training data, and design choices, leading to systematic errors that reinforce societal inequalities (White, 2021; Gama, 2024).
· While much research has focused on biases related to race, gender, and class, bias against persons with disabilities remains underexplored, despite its significant impact in sectors like education and employment.
· AI systems may misinterpret behaviors or characteristics of individuals with disabilities, contributing to discriminatory outcomes in areas such as hiring and online learning (Trewin et al., 2019).
· Studies have shown that both sentiment analysis tools and AI language models exhibit explicit and implicit biases against disability-related terms (Lyerly, 2023; Venkit & Wilson, 2021).
· Enhancing AI literacy among developers, educators, and end-users—including persons with disabilities—is essential to identify, mitigate, and prevent biases.
· Promoting diverse training data, inclusive design practices, establishing clear accessibility standards and regulations, and a disability justice approach can help ensure AI systems are equitable and representative of all users (Krupiy & Scheinin, 2023; El Morr et al., 2024).
· Future research should explore AI’s role in enhancing accessibility in healthcare, develop explainable AI to boost transparency and trust, and address barriers in assistive technologies to further empower persons with disabilities.
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Paper 1: A Survey of Accessible Explainable Artificial Intelligence Research
As part of this project’s broader literature review, Nwokoye et al. (2024) conducted a systematic survey on the accessibility of explainable AI. Their findings highlight the current lack of research on making AI explanations accessible, particularly for individuals with sight loss. The study underscores the need for multimodal explanation methods, universal design principles, and greater regulatory oversight. Readers interested in a more in-depth analysis of accessible XAI can refer to the full report in Appendix B.
Key Findings
1. Lack of Research on Accessible XAI (AXAI)
· There is a significant gap in research on making AI explanations accessible to individuals with disabilities, particularly those with visual disabilities.
· Most XAI methods rely on visual explanations (e.g., heatmaps, graphs), making them inaccessible to blind or low-vision users.

2. Need for Non-Visual AI Explanations
The paper emphasizes the necessity of alternative explanation methods, including:
· Auditory feedback (e.g., text-to-speech, sonification).
· Tactile feedback (e.g., braille displays, haptic interfaces).
· Customizable and multimodal solutions tailored to individual accessibility needs.

3. Importance of Universal Design in AI Development
· AI systems should follow universal design principles to ensure inclusivity for all users.
· The lack of accessibility considerations in XAI design reinforces digital exclusion for persons with disabilities.

4. Key Challenges in AXAI Implementation
· Prioritization of Accuracy and Performance Over Accessibility: Most AI models prioritize accuracy and performance over accessibility.
· Complex and User-Unfriendly Explanations: AI explanations are often complex and not user-friendly for non-technical audiences.
· Lack of Standardized Framework for Accessibility: There is no standardized framework for evaluating the accessibility of AI explanations.
· Cognitive Overload in Explanations: With further research, transitioning from audio descriptions to audio explanations may be necessary. It's important to consider how to create explanations that are effective without causing cognitive overload, which can reduce a user’s trust and understanding of the system. Understanding the least amount of explanation that produces the best results is key. 
· Diverse User Groups: The form and amount of information must vary according to user characteristics. Research is needed on how diverse user groups, including those with disabilities, comprehend information and which modalities (visual or auditory) they prefer. Engaging various stakeholders in the development of transparent and inclusive conversational agents (CAs) is crucial.
5. Recommendations for Future AXAI Development
· Incorporate multiple explanation techniques (e.g., SHAP, LIME) to accommodate diverse user needs.
· Develop accessibility guidelines for AI explainability, similar to web accessibility standards (WCAG).
· Engage persons with disabilities in AI development through co-design and user testing.
· Enhance AI compatibility with assistive technologies like screen readers and braille displays/notetakers, screen magnifiers, text-to-speech software, large print and tactile devices, etc.
6. The Role of Policy and Regulation
· The study underscores the importance of regulatory frameworks to ensure AI systems are both transparent and accessible.
· Calls for the enforcement of the "right to explanation" for users with disabilities, ensuring they can understand AI decisions that impact them.
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Over the past three years, we organized multiple co-design events with individuals with disabilities, exploring their understanding of AI, their use of various apps, and whether they believed AI played a role in those apps. We gathered their perspectives on these technologies, their expectations for AI, their concerns about AI’s limitations and risks, and their views on explainability and its importance. Additionally, our research covered AI-based assistive technology for individuals with visual impairments, ethics and fairness in AI, potential risks and limitations, and prototype testing with participants.
The project was approved by the OntarioTech University Research Ethics Board (REB #17953), ensuring compliance with ethical research standards.
Focus Groups/Co-Designs 
Co-design sessions 1 and 2
In February and March 2023, the CNIB Research Team, in Partnership with OCAD University and OntarioTech University held a Co-Design Festival which offered a mix of in-person sessions on February 23 and 24, and virtual sessions March 2 and 3. The sessions on Artificial Intelligence occurred on February 23.
There were 12 participants across both these sessions, including a support person present in both sessions.
Co-design session 1 
Title description: This co-design session will facilitate a discussion on Artificial Intelligence, its use in different segments of society, and what the participants think about tools that use AI. The initial session is designed to gauge people’s view on AI, their interaction with AI tools and their understanding of some AI-related terms.
The specific questions asked in this session can be found in Appendix C.
Session notes and discussion: 
To capture participants' raw perceptions, we intentionally did not define artificial intelligence at the outset. When asked what AI meant to them, responses varied widely- some associated it with robots, while those with technical backgrounds linked it to software programming, spell checkers, and Google Translate. Many realized they were using AI-powered products like Siri and spell checkers without knowing it, highlighting a broader theme of transparency in AI.
Discussions on AI-driven recommendations in platforms like YouTube and Netflix raised concerns about explainability—why certain content was recommended remained unclear. Participants expressed strong interest in accessible and explainable AI. However, only one out of six participants was familiar with the term "black box," prompting a group discussion on AI’s opacity.
Bias in smart home devices emerged as a significant concern, particularly for individuals with non-standard accents or speech impairments, as these systems often cater to a narrow user profile. Similarly, participants with visual impairments noted that AI-generated descriptions of visual content can be incomplete or biased, as they rely on human-written labels that may not capture all relevant details. Many expressed frustrations with the subjectivity of these descriptions and the need to rely on friends or family for interpretation.
When discussing data visualization, participants found the concept unclear, further emphasizing the need for more inclusive AI design.
Broader Implications of AI Bias
· Smart Home Technology as an Example:
· Devices often cater to a "standard" user profile.
· May unintentionally marginalize users with diverse accents, speech impairments, or dialects. 
· Broader Implications of AI Bias:
· Exclusion of Diverse Users: 
· AI bias can marginalize those who don't fit the "standard" mold.
· Results in usability challenges and reinforces societal inequalities.
· Loss of Trust in Technology: 
· Failure to meet diverse needs leads to a general distrust in AI-based systems.
· Users may resist adopting advanced AI solutions if they feel misunderstood.
· Widening the Digital Divide: 
· Accessibility issues can deepen the digital divide for marginalized groups.
· Exclusion from design processes limits access to benefits like home automation and safety features.
· User Frustration and Mental Health Impact: 
· Repeated failures to recognize diverse voices can lead to frustration and feelings of inadequacy.
· Erodes the sense of empowerment that technology is meant to provide.
· Key Takeaway:
· While smart home technology is a specific example, these issues reflect broader challenges across various AI applications, emphasizing the need for more inclusive design practices.
Co-design session 2
Title description: This co-design session will focus on Artificial Intelligence, Accessibility and Discrimination. The session's objective is to understand the perspective and attitude towards AI technology and the associated biases and risk of using them for the sight loss community. Participants do not have to attend the first AI session to be able to attend this session.
There were 6 participants in this session as well, including a support person for one of the participants.
Session notes and discussion:
Since the concept was new to most participants in this session, these questions required additional prompting, which opened the door to several critical observations. Many noted that voice recognition in smart home assistants—like Alexa and Siri—often struggles with accent variations, as these systems are typically optimized for American or British English, leaving users with different accents or speech disabilities at a disadvantage and furthering tech exclusion. They also raised concerns about potential discrimination in AI-driven hiring processes, such as resume filtering or video interview analysis, emphasizing that disabilities exist on a spectrum; for example, eye conditions that cause discomfort with bright light or difficulty maintaining eye contact could be misinterpreted by AI, potentially leading to the wrongful dismissal of qualified candidates. Additionally, participants admitted they were largely unaware of system failures in assistive technology and had never received feedback on why voice assistants might provide incorrect or unexpected answers. This concern was underscored when facilitators recounted a recent incident involving a 10-year-old girl who asked Alexa for a TikTok challenge and received a dangerous suggestion to touch a live electrical plug, sparking a broader discussion on the risks such systems pose—especially for children—and the lack of accountability from developers.
Broader Implications: 
1. Reinforcement of Linguistic and Cultural Hegemony: By favoring American and British accents, these voice recognition systems not only perpetuate bias but also impose a narrow cultural standard. This could discourage non-native speakers from engaging with voice technology or alienate them from the benefits of an increasingly AI-driven world.
1. Erosion of Privacy and Autonomy: When these systems fail to understand diverse accents or speech patterns, users might resort to unnatural speech or simplified commands to make themselves understood, potentially compromising their privacy. In some cases, people may avoid using the technology altogether due to the sense that it doesn’t respond to their needs effectively, reducing their autonomy in managing their own environment.
1. Impeding Full Potential of Smart Homes: If smart home assistants fail to accurately understand users from diverse linguistic backgrounds, they could miss out on becoming truly universal tools that anyone can rely on for their home management. This is a missed opportunity for smart homes to reach their full potential in accessibility and convenience.
1. Market Limitation: Companies that fail to acknowledge the bias in their products may unintentionally limit their market reach. A significant portion of the population could be turned off by devices that don't cater to a global or diverse consumer base. Over time, this may impact sales or brand loyalty, as more inclusive competitors emerge.
1. Bias and Limitations in AI-Assisted Hiring Practices: The situation around using AI for resume filtering and using AI for interviews underscores the limitations of AI in accurately assessing human interaction, particularly when it comes to accommodating diverse needs and conditions. It suggests that AI systems might unintentionally perpetuate biases, potentially overlooking qualified candidates who may not conform to typical physical expectations, such as maintaining eye contact. This calls for more inclusive, nuanced approaches in AI design to ensure fairer hiring practices that account for the spectrum of human experiences and abilities.
1. The incident about Alexa highlights a critical gap in the design and transparency of assistive technologies. The lack of feedback and accountability mechanisms can lead to dangerous outcomes, particularly when these technologies are used by vulnerable populations, such as children. The example about Alexa underscores the need for developers to prioritize safety, implement fail-safes, and provide clear, accessible information about potential system failures to ensure these technologies are used responsibly and safely.
Advo camps
Advo Camp 1
This section highlights the key findings from the consultation sessions held on June 11, 2023 as part of the Accessible and Explainable AI project. 
Thirty guide dog handlers contributed to discussions on AI technologies and their impact on accessibility and trust. Overall, participants shared insights into the benefits and challenges of various digital tools—including OCR apps, voiceover systems, medical and transit apps, Seeing AI, and recommender platforms—emphasizing recurring issues such as limited accessibility, ethical concerns, and the need for transparent, explainable AI. In a dedicated session on robotic guide dogs, themes emerged around user interaction with technology, the unique emotional connection with living guide dogs, and the potential of robotic alternatives to support training and enhance mobility. For a detailed exploration of the session outcomes and thematic insights, please refer to the full report in the Appendix E.
Advo Camp 2 
As part of the second Advo Camp in 2024, we talked to 30 guide dog handlers, validating the research on reporting risks in AI-based Assistive Technology. Zahra’s research produced comprehensive and systematic evidence that most research into new AI tools for persons with disabilities is sadly not evaluated with the communities it is designed to help, and importantly, that this is leading to unidentified risks and failures that can cause harm (Ahmadi et al., 2024). Further, she proposed TACTIC, a well-defined best-practice process to carry out inclusive and accessible research & development in partnership with relevant communities. The hope is that by following TACTIC, research can better focus on real barriers experienced by persons with disabilities and that many of the harms can be avoided by empowering persons to understand risks and failures associated with assistive technology better (Ahmadi, 2024; Lewis, 2024).
During the discussion, the TACTIC framework was presented to the guide dog handlers, and their feedback was collected on whether they found the process to be inclusive, transparent, and effective in addressing real-world challenges. Their insights reinforced the importance of community-driven approaches in AI-based assistive technology research.
Readers interested in an in-depth discussion can refer to the full report in Appendix B.
Consultation on Accessible and Explainable AI prototypes
Before the co‐design event, the prototype explanations were first shared with our research team composed of persons with disabilities who bring extensive research experience. Their feedback on the prototypes—ranging from presentation style to clarity—was incorporated early on. Later, a dedicated co‐design session was organized with persons with disabilities to gather firsthand insights on the explainability techniques.
Key Findings from this consultation: 
1. Evaluation with Accessibility Experts:
Supplementing Visuals with Descriptive Text:
Experts from the CNIB’s research team reviewed the initial prototypes and strongly recommended that visual explanations be accompanied by descriptive text. This addition was intended to help users who rely on screen readers fully grasp the meaning behind figures, tables, and graphs.
Interface Adjustments and Corrections:
The experts identified issues in the Local Interpretable Model-Agnostic Explanations (LIME) – Detailed Explanation, notably the display of a “negative” label even when no negative contributions were present. They also noted that the color contrast in both the LIME – Detailed and Shapley Additive explanations (SHAP) – Detailed Explanation formats was suboptimal for accessibility. In response, modifications were made to:
· Correct the “negative” labeling error.
· Enhance the color contrasts to ensure better visibility and readability for users with visual impairments.

Enhanced Navigation and Auditory Feedback:
To further improve accessibility, particularly for users who depend on keyboard navigation and auditory cues, the SHAP – Detailed Explanation prototype was upgraded with:
· Keyboard navigation features.
· Sound-based feedback for individual data points, ensuring that each element of the explanation could be accessed through auditory means.

2. User Evaluation in the Co‐Design Event:
Simplified vs. Detailed Explanations:
In a dedicated co-design session, three participants with sight loss provided direct feedback. They indicated that:
· Simplified Explanations: The simplified versions of both LIME and SHAP were generally easier to understand, making them more accessible overall.
· Detailed Explanations: While offering richer information, the detailed formats sometimes caused confusion. One participant, for example, had difficulty understanding the SHAP – Detailed Explanation even after additional descriptions were provided.
Challenges with Specific Interface Elements:
· The table featured in the LIME – Detailed Explanation was not optimally designed for completely blind users, affecting its overall usability.
· Despite enhancements, some aspects of the detailed explanations remained less clear to users who rely solely on non-visual cues.
Limitations of the Current Testing:
· It is important to note that only three participants took part in this co-design event.
· Due to the small sample size, the findings are preliminary. To avoid overgeneralizing these insights, it should be emphasized that the prototypes—as well as other design iterations—need to be tested with a larger and more diverse group of users.
3. General Recommendations for Future Development:
· Variety of Explanation Formats:
The findings clearly demonstrate that a one-size-fits-all, predominantly visual explanation model is insufficient. A mix of simplified and detailed explanations, adapted to different user needs, appears to be more effective.
· Ongoing Co-Design and Broader Testing:
Continuous engagement with the disability community is critical for refining these explainability techniques.
· Broader testing with more participants is essential to validate the initial findings and ensure that the final designs are robust and universally accessible.
Recommendations based on consultations  
Based on the responses, several key themes and insights emerge regarding AI literacy, accessibility, and explainability. Here are some recommendations addressing these issues:
1. Increase AI Literacy Through Education and Awareness 
· Simplified Explanations and Examples: The participants had varying levels of understanding, with some recognizing AI applications but not understanding the underlying technology. To bridge this gap, offering clear and relatable definitions of AI is crucial. Educating the general public through easily accessible resources such as videos, tutorials, and everyday examples (like spell checkers, Siri, or smart home devices) can help foster basic literacy. 
· Incorporate AI Fundamentals in Educational Curricula: AI should be introduced in schools, workplaces, and public platforms to create awareness. Simple AI concepts can be integrated into subjects like science, engineering, and technology to build foundational knowledge.
 
2. Promote Transparency and Explainability
· Enhance Transparency in AI Usage: Many participants were unaware that AI was embedded in common tools like spell checkers, voice assistants, and recommendation systems. Companies can make a conscious effort to include notifications or labels to clarify when AI is in use. For example, "This suggestion is powered by AI" can be added to recommendations in apps or websites.
· Develop Accessible Explainability Features: The group expressed enthusiasm for explainable AI, which indicates a desire for clarity on how decisions are made by AI systems. Offering users simple, jargon-free explanations of AI actions—such as "Here’s why this recommendation was made"—can improve trust and comprehension.
· User-Controlled AI Interaction: Allow users to have some control over how AI recommendations or actions are generated. Features like opting in/out of certain AI-driven functionalities (like recommendation algorithms) can give users a sense of empowerment and control.
3. Addressing Accessibility Challenges
· Design AI Systems with Diverse User Needs in Mind: The discussion around biases in smart home devices and AI's accessibility issues revealed that many systems are built with a "standard" user in mind. AI systems should be designed to be inclusive, accommodating various accents, dialects, and speech patterns. Natural language processing (NLP) algorithms should be trained on diverse datasets to minimize biases and improve accessibility.
· Incorporate Multimodal Interaction: To improve accessibility for users with disabilities (like those with sight loss or speech impairments), AI systems should support multiple modes of interaction—such as voice, text, haptic feedback, or visual elements. This would ensure that users with different abilities can interact effectively with technology.
· Increase Accessibility of Visual Components: AI-based visual elements, such as charts, graphs, and images, should be accompanied by clear, detailed descriptions. Relying on voice-over tools alone is not sufficient; detailed and structured alt-texts should be added to every visual component, and users should have the option to customize the level of detail provided based on their needs.
· Bias in AI Commentary: Efforts should be made to develop algorithms that produce more objective, neutral descriptions or allow users to customize the descriptions based on their needs and preferences.
4. Enhancing Data Visualization Understanding
· Simplify Data Visualizations for Lay Audiences: The participants struggled to understand data visualization concepts. For non-experts, data visualizations should be kept simple and accompanied by clear, plain-language explanations. Interactive tutorials or guides that walk users through interpreting basic graphs, charts, and statistics would increase comprehension.
· Accessible Visualizations for All Users: To enhance accessibility, visualizations should be designed in ways that are friendly to people with sight loss. Tools such as screen readers, braille displays, and tactile graphics should be integrated into the AI-powered visualization platforms to ensure that everyone can access and understand the information.
5.  Empathy and Inclusion in AI Development
· Consider User Diversity in AI Development: AI developers should ensure that diverse user groups (e.g., people with different cultural, linguistic, physical characteristics, abilities) are represented in AI training datasets. This will help in creating more inclusive AI systems and reduce the chances of creating biased algorithms.
· User-Centric Design: In AI development, accessibility must be a core consideration, recognizing that disabilities are episodic, situational, and progressive. This means that anyone, not just those with permanent disabilities, may need accommodation at different times. By designing AI systems with accessibility in mind, we create tools that benefit a broader audience, including people experiencing temporary impairments (e.g., a broken arm), situational limitations (e.g., using AI in a noisy environment), or progressive conditions (e.g., vision loss over time).
A user-centric design approach is essential. Regular user feedback, particularly from individuals with varying levels of literacy and accessibility needs, ensures that AI systems are intuitive, inclusive, and effective for all. By actively involving diverse users in the design process, developers can uncover barriers before they become issues, leading to more adaptive and universally beneficial AI solutions.
Recommendations Based on Co-Design Event Prototype Testing
1. Expand the Testing Pool
Since the co-design event involved only three participants, it is critical to test the prototypes with a larger and more diverse group to avoid overgeneralizing findings from a limited sample.
2. Refine Detailed vs. Simplified Explanations
While simplified explanations were found to be more accessible, detailed formats still provided valuable insights. Future iterations should explore a balanced approach that caters to varying user needs without overwhelming users who rely solely on auditory or non-visual cues.
3. Address Specific Interface Challenges
Based on the feedback, improve elements such as the table in the LIME – Detailed Explanation and other components that posed challenges for completely blind users. Enhancements could include more robust descriptive text and adaptive interface designs tailored to non-visual interactions.
4. Implement Continuous Feedback Loops
Establish ongoing co-design sessions and usability testing with users who have disabilities to iteratively refine the prototypes. This ensures that the design evolves with user needs and avoids assumptions based on a small sample size.


[bookmark: _Toc211961400]Chapter 5: Survey
The AXAI Questionnaire was developed specifically for this project by The Trustworthy AI Lab at OntarioTech University in partnership with the Canadian National Institute for the Blind (CNIB) Research team. The survey was designed to gather insights directly from individuals with sight loss about how artificial intelligence systems can provide accessible explanations during their decision-making processes. It served as a key instrument to advance our project’s goal of gathering evidence and developing recommendations for best practices, policies, and procedures in Accessible Explainable AI (AXAI).
This comprehensive survey, consisting of 108 questions, explored topics such as technology usage, training and support, accessibility features, online activities, artificial intelligence, limitations/failures/risks in AI, fairness and bias in AI, the impact on daily life, and AI in decision-making.
The survey initially gathered 2,391 responses. However, due to incomplete answers in many of the middle questions, the data was cleaned using a 60% completion threshold (specifically, participants who reached question 54 were included). This process resulted in a final sample size of 768 participants.
The complete survey can be found in Appendix D.
Descriptive Stats
1. Language Preference
· The majority of respondents (96.35%) completed the survey in English, while 3.65% used French (FR-CA).
2. Gender Identity
· Cisgender Female: 41.54%
· Cisgender Male: 38.28%
· Other Identities: Non-binary (1.04%), gender variant/non-conforming (0.26%) and transgender individuals (1.43% combined).
· Prefer not to answer: 5.47%.
It is important to note that many individuals who selected "Other, please specify" provided unclear comments or indicated "female" or "male" because they did not understand the terms cisgender female and cisgender male. These responses were not included in the Cisgender Female and Cisgender Male categories, so the actual percentage of people in these categories is likely higher than indicated above.
3. Self-Identified Ethnicity
· White: 72.14%
· Black: 5.08%
· South Asian: 4.30%
· Other ethnicities: 3.52% preferred not to answer, while various other groups (East Asian, Latin American, Arab, West Asian, etc.) each represented less than 2% of respondents.
Many individuals who selected "Other, please specify" identified as Canadian or mentioned specific countries of origin. Some also stated they were First Nations, Inuit, or Métis. These responses were not categorized due to the small sample size. However, the identification as First Nations, Inuit, or Métis was reflected in the following question, where participants were asked if they identified as a member of the Indigenous Community (First Nations, Inuit, or Métis).
4. Member of the Indigenous Community 
· No: 92.45%
· Yes: 6.25%
· Prefer not to answer: 1.30%.
5. Community Description
· Urban population (cities over 100,000 people): 65.62%
· Towns (15,000 - 100,000 people): 15.76%
· Small towns & rural areas (less than 3000-15,000 people): 16.92%
· Uncertain/Prefer not to answer: 1.69%.
6. Age Distribution
· The majority of respondents were aged 60-69 (22.79%) and 70-79 (18.75%), followed by 50-59 (14.58%)
· 18-29 years old: 9.38%, while 90+ years old: 2.99%.
7. Residence by Province
· Ontario: 49.35%, followed by British Columbia (17.71%) and Alberta (13.54%).
· Other provinces each accounted for less than 6% of respondents.
8. Sight Loss Onset
· 18-29: 21.3%
· 30-39:23.4%
· 40-49: 18%
· 50-59: 17.5%
· 60-69: 12.4% 
· 70-79: 8.42%
· 80-89: 3%
· 90+: 0.21%
9. Sight Loss Severity
· Moderate: 45.96%.
· Significant: 32.16%.
· Total: 11.85%.
· Mild: 8.20%.
· Uncertain/Prefer not to answer: 1.82%.
10. Identified as Deafblind
· Yes: 7.81%
· No: 28%
· Prefer not to answer: 2.1% 
11. Assistive Technology Usage
· Most used technology: iPhone (70.57%), followed by iPads (41.93%), white canes (40.63%) and Screen magnifying programs such as ZoomText (36.85%). 
· Most useful technology: iPhone (69.53%), iPad (37.63%), White Cane (36.98%) and Large monitor (36.85%).
· Biggest barriers to access: High cost (59.64%), lack of knowledge (42.58%), frustration using assistive tech (36.98%), Lack of funding (36.85%) and Lack of training (28.26%). 
12. AI and Accessibility
· Most used AI tools: Virtual assistants (50%), Recommender systems (37%), route-finding apps (34%), chatbots (32%), image recognition tools (27%), Education and Learning (22%).
· Top benefits of AI: Improved accessibility (36%), Better information access (34%), enhanced independence (30%), Improved efficiency (29%).
· Negative impacts of AI: Increased confusion (9%), communication challenges (6%) and Increased privacy concerns (6%). 
13. Perception of AI
· Positive attitudes: 46% were curious, 37% hopeful, and 33% optimistic.
· Concerns: 30% were skeptical, 29% nervous, and 27% perceived AI as biased.
14. Confidence in AI
· Mixed feelings about AI, with 33.64% feeling significantly more confident with accessible explanations, but 49.61% have never used AI technologies that provide explanations.

15. Regulations and Guidelines
· A significant portion of respondents (67.94%) are unaware of any regulations and guidelines to ensure fairness and non-discrimination in AI technologies. 
· Only 1.98% believe there are sufficient guidelines and regulations to ensure the accessibility of AI technologies, while 71.30% did not know and 10.53% thought there weren’t enough. 

16. Potential for Bias and Discrimination
· A majority (63.66%) believe there is potential for bias or discrimination in AI technologies.
· 50.53% have not heard of or experienced bias specifically against persons with sight loss, with 7.63% aware of such instances at the time, and 4.58% learned it was biased later. 
17. Responsibility for Fairness and Non-Discrimination
· Respondents believe that AI technology developers (50%) and the government (42%) should primarily ensure fairness and non-discrimination in AI technologies. ​ International organizations (33%) and the legal system (34%) are also seen as important stakeholders. ​
· 28% think each person has a role in ensuring fairness, indicating a belief in collective responsibility.

18. Explainability in AI (AXAI) 
· 33.64% of respondents reported that accessible explanations significantly increased their confidence in AI decisions, while 29.46% said it somewhat increased their confidence.
· When analyzing these responses alongside AI explainability access, 58.16% of participants who had access to XAI said their confidence increased significantly, and 21.43% said it increased slightly. Only 3% reported a significant decrease in confidence.

19. Limitations, Failures, and Risks
· A substantial portion of users are not adequately informed about the limitations or risks associated with AI technologies. Specifically, 42.7% reported that they were not informed about these potential issues, while 31% expressed uncertainty, leaving only 27% who confirmed receiving such information. Moreover, when asked whether they or someone they knew had ever experienced AI limitations or failures, 29.8% said yes, 24.5% said no, and a notable 45.7% were unsure.
Intersectional Findings
1) Level of agreement related to AI: AI boosts accuracy, reduce error and bias 
The overall agreement that AI boosts accuracy, reduces error, and minimizes bias is relatively low at 19%. However, when additional factors are considered, nuanced patterns emerge. For example, respondents with mild sight loss show a slightly higher agreement (24%) compared to those with significant or total sight loss (19–22%). Geographic differences are also evident: 21% of large city residents agree, whereas only 12% of town residents do.
Age further influences perceptions, with younger respondents (18–29) exhibiting 28% agreement, in contrast to 11% among those aged 60–69. 
When intersecting all these variables along with access to XAI, the picture becomes even more varied. For instance, among young respondents (18–29) with total sight loss living in large cities who have XAI access, there is unanimous agreement (100%), while other subgroups—especially in the older age range or without access—display mixed and sometimes negative sentiments. 
These findings suggest that demographic factors, the severity of sight loss, community context, and AI access significantly shape opinions on AI’s effectiveness, although the decreasing sample sizes in these specific intersections caution against overgeneralizing these subgroup differences.
2) Level of agreement related to AI: AI decisions are trustworthy
Overall, trust in AI decisions appears low, with only 5% of respondents agreeing that AI decisions are trustworthy and 16% somewhat disagreeing. This sentiment shifts slightly when additional factors are considered. Among those with moderate sight loss, just 4% agree, and 12% somewhat disagree, whereas for those with total sight loss, only 1% agree, with a significant 22% somewhat disagreeing and 43% remaining neutral. 
Geographic context also matters; for instance, in cities, 6% agree with the statement while 18% somewhat disagree, compared to 4% agree and 13% somewhat disagree in small towns. 
Age further nuances these perceptions: younger respondents (18–29) show higher agreement at 13% and 17% somewhat disagree, while older groups, such as those aged 70–79, have only 2% agreement and 15% somewhat disagree. 
When intersecting age, sight loss severity, community context, and access to XAI, the data reveals varied patterns. For example, among 18–29-year-olds with moderate sight loss living in a large city who had access to XAI, opinions were split evenly with 50% agreeing and 50% somewhat disagreeing, while those without access leaned more negatively (33% somewhat agree versus 67% somewhat disagree). Similarly, for 18–29-year-olds with significant sight loss in a city, those with access reported 50% somewhat agree and 50% neutral, whereas those without access reported an equal split between agreement and disagreement. 
These findings suggest that trust in AI is sensitive to factors such as the severity of sight loss, community environment, age, and access to AI systems, with overall low trust levels and more polarized views emerging when multiple intersectional factors are considered.
3) Biggest barriers in getting the right assistive technology (AT)
The five most significant barriers identified were high cost (59.6%), lack of knowledge about available Assistive Technology (AT) devices (42.6%), frustration with using AT (37%), lack of funding (36.9%), and lack of training (28.3%). 
When looking at specific provinces, the picture changes. in Ontario, lack of funding ranked third, while a shortage of skilled professionals for recommendations was noted in the fifth position. In New Brunswick, the challenges were even more pronounced, with high cost at 85.7%, followed by lack of funding (50%), limited access to a local resource center (35.7%), lack of training (35.71%), and lack of knowledge about AT devices (28.6%). These findings highlight that while the barriers vary in both type and intensity depending on the province, high cost consistently remains a major obstacle across all regions. This consistency underscores the need for policies addressing financial barriers to improve AT accessibility regardless of location.
Open-ended questions 
The survey featured 12 open-ended questions addressing topics such as training and support, accessibility features, various aspects of AI, its limitations, failures, risks, fairness, bias, and its role in decision-making. Due to an unexpected survey error, no response was recorded for one question; as a result, our analysis was based on 11 of the 12 questions.
The next section outlines the common themes that emerged from these responses.
Q 35. What kind of technology-related training or support would you like to see more of in your community?
A total of 1564 participants responded to this question, and their answers were classified using several codes (see Table 1 for details). 
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	Code 
	Count 

	General/Personal technology
	559

	Personal Support 
	268

	Assistive technology 
	255

	Built environment
	47

	Financial
	5

	Social connections
	7

	Other
	48

	No answer 
	375


Themes:
1. Access to and Training in Technology
(Codes: General/Personal technology, Assistive technology)
Participants highlighted the need for greater access to technology training, both for general digital tools and for assistive technologies. Many expressed interest in learning how to use smartphones, laptops, GPS, artificial intelligence, and virtual reality, as these devices and innovations play an increasingly significant role in daily life. However, they also emphasized a lack of available training opportunities in public spaces, such as community centers and libraries. For those relying on assistive technologies like JAWS, Fusion, OrCam, or screen readers, there was a strong demand for specialized training to maximize their effectiveness. It was noted that without structured education in these areas, individuals with sight loss struggle to keep up with emerging technologies that could enhance their independence and quality of life.
2. Personalized and Community-Based Support
(Codes: Personal Support, Social Connections)
Many respondents emphasized the importance of personalized support, such as one-on-one training, drop-in sessions, and peer-led workshops. Participants expressed a need for direct guidance on selecting and using technology tailored to their vision needs. They also highlighted the value of peer connections, with some advocating for increased access to online and in-person peer support networks. Call centers and remote assistance options were also suggested as ways to provide accessible technology support to those unable to attend in-person sessions. The responses suggest that a mix of individualized and community-driven support systems would help bridge the gap in accessible technology education.
3. Environmental and Structural Accessibility
(Codes: Built environment)
The built environment was frequently cited as a major factor in accessibility challenges. Many participants noted that transportation systems, particularly buses, need improvements such as larger, high-contrast route numbers and better accessibility features for individuals with low vision. Poor sidewalk maintenance, lack of adequate outdoor lighting, and inaccessible retail and business environments were also common concerns. Participants highlighted the need for more audible pedestrian crossings, clearer signage, and better accommodations in public spaces to ensure a safer and more inclusive environment for individuals with sight loss.
4. Financial and Policy Barriers
(Codes: Financial)
Cost was a significant barrier to accessing technology and assistive devices. Participants expressed frustration over the high price of essential assistive technologies such as screen readers, vision and mobility aids, and adaptive computer software. Some called for increased government or organizational funding to make these tools more accessible, while others suggested financial aid programs to help individuals afford the necessary technology for independent living. The responses underscore the financial challenges faced by the sight loss community and the need for systemic solutions to reduce economic barriers.
5. Broader Community and Systemic Challenges
(Codes: Other)
Some participants provided responses that extended beyond technology, reflecting larger systemic and social challenges. Issues such as negative public attitudes, lack of awareness about sight loss, and difficulty accessing broader community or government support were recurring themes. Others mentioned struggles with vision-related health issues and their impact on daily life. These responses suggest that, while technology and training are important, there is also a broader need for community awareness, advocacy, and improved public policies to create a more inclusive society.
Participants highlighted the critical need for greater access to technology training, personalized support, and improved environmental accessibility to enhance independence for individuals with sight loss. Financial barriers remain a significant challenge, limiting access to essential assistive technologies, while broader systemic issues, such as public awareness and policy gaps, further exacerbate exclusion. Addressing these concerns requires a combination of targeted training, community-driven support systems, financial assistance, and systemic advocacy to create a more inclusive and accessible society.
Q 40: What are the compatibility issues you find most challenging? Please explain.
A total of 842 participants responded to this question, and their answers were classified using several codes (see Table 2 for details). Note that the sum of the code counts does not equate to 842 because some responses were assigned to multiple categories. 
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	Code
	Count

	Complicated
	6

	Cost barriers
	4

	Cross-platform inconsistencies
	19

	Frustration and exclusion
	2

	Hardware limitation
	37

	Human limit
	1

	Inaccessible
	72

	Inaccessible built environment
	1

	Inadequate tech skills/Training required
	29

	Inconsistent compliance
	5

	Lack of child friendly technology
	1

	Navigation difficulties
	54

	Operating system restrictions
	22

	Productivity barriers
	8

	Slow updates
	7

	Software issue
	162

	Third-party tools
	1

	Other
	57

	No answer
	354


Themes:
1. Complexity and Usability Challenges
(Codes: complicated, human limit, inadequate tech skills/training required, navigation difficulties, lack of child-friendly technology)
Many participants found modern technology overly complicated, with ever-changing interfaces, excessive features, and difficult-to-use remotes. Some preferred simpler alternatives rather than struggling with overwhelming options. Human limitations, such as memory challenges and aging, also contributed to difficulties in learning and retaining new technology skills. Many participants felt they lacked adequate training to use their devices effectively and wanted more education on available technology, software, and accessibility features. Navigation difficulties were also a recurring issue, with JAWS, keyboard layouts, and hotkeys posing usability challenges on certain websites and applications. Additionally, a lack of child-friendly technology created barriers for younger users with disabilities.
2. Accessibility and Inclusion Barriers
(Codes: inaccessible, inaccessible built environment, frustration and exclusion, inconsistent compliance, cross-platform inconsistencies)
A major challenge for respondents was the inaccessibility of digital and physical spaces. Many apps, websites, and documents were not designed with accessibility in mind, making it difficult for assistive technology to function properly. Poor font sizes, low-contrast print, and inaccessible kiosks also posed challenges in public places. The built environment added to accessibility barriers, with unsafe sidewalks, short pedestrian crossing times, and inadequate wayfinding support. Many participants experienced frustration and exclusion when encountering inaccessible platforms, especially when sighted individuals could access the same information without difficulty. These barriers were often worsened by inconsistent compliance with accessibility standards (e.g., WCAG, AODA), as companies failed to adhere to inclusive design principles. Additionally, cross-platform inconsistencies between operating systems (Windows, macOS, iOS, Android) created further challenges, limiting accessibility options across different devices.
3. Financial and Technological Barriers
(Codes: cost barriers, hardware limitation, operating system restrictions, slow updates, third-party tools)
Many respondents struggled with the financial burden of upgrading or purchasing assistive technologies. Expensive software, such as ZoomText, became unusable when outdated, but many could not afford newer versions. Hardware limitations were another concern, as older devices could not support newer software or assistive tools, forcing users to upgrade at significant costs. Operating system restrictions further exacerbated these issues, as some features worked well in older versions (e.g., Windows 7) but became problematic in newer updates (e.g., Windows 10/11). Slow updates to assistive technology meant that mainstream devices often advanced faster than their accessibility tools, leaving users with compatibility issues and inadequate technical support. Some users relied on third-party tools as workarounds for missing accessibility features, emphasizing the need for universal design rather than reliance on external fixes.
4. Productivity and Efficiency Challenges
(Codes: productivity barriers, software issues, product incompatibility with work or education tools)
Participants frequently reported productivity barriers due to accessibility issues in work, education, and daily life. Incompatibility between screen readers (e.g., JAWS) and essential work programs made completing tasks difficult and frustrating. Software issues like buggy speech-to-text tools, glitchy GPS, and unreliable voice commands disrupted workflows. Additionally, encrypted corporate databases (e.g., SAP/CRM) prevented users from easily copying and pasting text, adding to usability challenges. These issues highlight the urgent need for better accessibility integration within professional and academic software.
5. System Failures and Compatibility Issues
(Codes: software issue, cross-platform inconsistencies, operating system restrictions, slow updates, third-party tools)
A common challenge was software instability, with features like read-to-speak, speech-to-text, and voiceover often failing to function consistently. Cross-platform inconsistencies between different operating systems (e.g., JAWS not working on Mac) also disrupted accessibility. Operating system restrictions meant that updates sometimes worsened functionality rather than improving it, making once-reliable accessibility tools difficult to use. Additionally, slow updates in assistive technology led to compatibility gaps with mainstream software, requiring users to find workarounds through third-party tools.
6. Other and Unspecified Challenges
(Codes: other)
Some participants did not provide a clear response to the question, with answers that were too vague, unrelated, or indicative of general difficulties rather than specific compatibility issues. These included statements about struggling with "everything" or issues related to hearing, vision, and speech rather than technology itself.
Participants highlighted significant challenges in technology's complexity, accessibility, affordability, and compatibility, all of which impact their ability to use digital tools effectively. Many struggled with usability issues, inadequate training, and financial barriers that made accessing assistive technologies difficult. Inconsistent accessibility standards, slow updates, and software incompatibilities further hindered productivity and independence. Addressing these concerns requires a commitment to universal design, improved accessibility compliance, affordable assistive technology solutions, and better training opportunities to ensure technology is inclusive and functional for all users.
Q 45: When you come across the term artificial intelligence, what does this term mean to you? Please tell us everything that comes to mind.
A total of 782 participants responded to this question, and their answers were classified using several codes (see Table 3 for details). 
[bookmark: _Toc211513463]Table 3: Codes applied to question 45 in the survey along with the corresponding participant counts.
	Code
	Count

	Accessibility issues
	5

	AI definition
	307

	AI development (poor user experience)
	5

	AI for sight loss community
	16

	AI related concerns (system malfunctions, inaccurate outputs)
	18

	Curious
	4

	Dislike
	8

	Ethical concerns
	16

	Fear
	54

	Frustrations with technology
	 6

	Privacy related issues
	24

	Support needs
	179

	Unwanted situations
	9

	Other
	7

	No answer
	124


Themes:
1. AI and Accessibility
(Codes: Accessibility issues, AI for sight loss community, Support needs, Frustrations with technology)
AI presents both challenges and opportunities for individuals with sight loss. Many respondents expressed frustration over AI’s lack of accessibility, stating that it does not effectively support persons with disabilities and often introduces additional barriers due to complexity and low usability. Others, however, saw AI’s potential to be a powerful tool for accessibility, particularly in applications like Seeing AI and other assistive technologies that provide quick access to information and greater independence. There was also optimism around AI assistants making life easier, offering support in information gathering, communication, and reducing social isolation. Still, some noted that AI interferes with existing assistive technologies, causing frustration rather than improving usability.
2. Perceptions and Understanding of AI
(Codes: AI definition, Curious)
Respondents had varying levels of understanding and familiarity with AI. Some provided technical definitions, describing AI as a neural network, automation of tasks, smart assistants, or computers working independently. Others referenced specific applications like ChatGPT and pattern recognition. Many saw AI as something highly complex and difficult to grasp. At the same time, some respondents admitted they did not know much about AI but were eager to learn more, expressing curiosity about its capabilities and future development.
3. Concerns About AI's Reliability and Functionality
(Codes: AI development (poor user experience), AI related concerns (system malfunctions, inaccurate outputs))
A major concern among respondents was AI’s unreliable user experience. Many found it frustrating, prone to misinformation, and often producing inaccurate or misleading outputs. Some described AI as annoying or ineffective, stating that it sometimes "puts words in your mouth" or strains the eyes. There were also concerns that AI is only as good as the data it is trained on, meaning its outputs can be flawed, biased, or incomplete. Many felt that real human intelligence is superior and that AI lacks the depth and understanding needed to replace human reasoning.
4. Ethical and Privacy-Related Concerns
(Codes: Ethical concerns, Privacy-related issues, Unwanted situations)
Some respondents raised ethical concerns, including AI’s potential for bias, discrimination, and misuse in academic settings (e.g., plagiarism, cheating). Others were worried about AI's lack of transparency (black box issues) and the unintended consequences of its decision-making. Privacy was another major issue, with fears of data misuse, surveillance, scams, and AI systems collecting large amounts of personal information for marketing and other purposes. Additionally, there were worries about AI leading to unwanted societal shifts, such as job losses, economic instability, and the replacement of human roles by machines, which some viewed as a threat to human intelligence and creativity.
5. Emotional Reactions to AI
(Codes: Fear, Dislike, Unwanted situations)
AI evoked strong emotional reactions, with many respondents expressing fear and apprehension about its future implications. Some worried about science fiction-like scenarios, where AI becomes uncontrollable or dangerously unpredictable. Others felt uneasy about AI’s growing presence in society, describing it as deceptive, concerning, or even threatening. A few respondents had a clear dislike for AI, dismissing it as fake, stupid, or unnecessary. Beyond general dislike, some saw AI as contributing to unwanted changes, such as human job loss, loss of autonomy, and a decline in critical thinking skills.
6. Other and Miscellaneous Views
(Codes: Other)
A few responses did not fit into the main themes, with some giving off-topic answers, such as references to alien life or personal experiences unrelated to AI. Some participants made general statements, like believing that people should not be afraid of AI, while others expressed disinterest in learning about AI due to age or personal preferences.
Respondents shared a range of perspectives on AI, highlighting both its potential benefits and significant challenges. While some saw AI as a valuable tool for accessibility and independence, many expressed frustration with its usability, reliability, and compatibility with assistive technologies. Concerns about privacy, bias, and ethical risks further fueled skepticism, along with fears of AI’s impact on jobs and human intelligence. Emotional reactions ranged from curiosity and optimism to fear and distrust. These insights underscore the need for more inclusive AI development, greater transparency, and user-centered improvements to ensure AI serves diverse needs effectively.
Q 55: Please explain the limitations or risks of failures of artificial intelligence you were informed.
A total of 208 participants responded to this question, and their answers were classified using several codes (see Table 4 for details). 
[bookmark: _Toc211513464]Table 4: Codes applied to question 55 in the survey along with the corresponding participant counts.
	Code 
	Count 

	Accessibility issues
	1

	AI development (poor user experience)
	9

	AI related concerns
	121

	Compatibility issues
	5

	Cost barrier
	1

	Ethical concerns
	17

	Fear
	3

	Improper use
	6

	Privacy related issues
	13

	Support needs
	1

	Too dependable
	4

	Other
	6

	No answer 
	21


Themes:
1. AI’s Accessibility and Usability Challenges
(Codes: Accessibility issues, AI development, Support needs, Compatibility issues)
One of the key limitations of AI is its accessibility and usability issues. Some respondents highlighted AI’s failure to accommodate users with disabilities, such as displaying text instead of reading it aloud. Others noted that AI often provides a poor user experience, with unpredictable responses, limitations in interaction, and small text that can be difficult to read. AI systems were also reported to fail in meeting user needs, sometimes misunderstanding requests or responding in ways that do not align with expectations. Additionally, compatibility issues were noted, particularly with voice and accent recognition, AI assistants not functioning well across different platforms, and difficulties with telephone banking assistants.
2. Reliability and Accuracy Issues in AI
(Codes: AI related concerns, AI development, Compatibility issues)
Many respondents expressed concerns over AI’s reliability, accuracy, and overall effectiveness. AI was reported to frequently misunderstand questions, produce inconsistent or incorrect information, and provide misleading responses (AI hallucinations). Some noted problems with GPS failing to identify certain roads, while others described issues with AI assistants randomly activating or misinterpreting speech input. These inconsistencies undermine trust in AI, making it unreliable for tasks that require precision and dependability.
3. Ethical and Security Risks
(Codes: Ethical concerns, Privacy related issues, Improper use)
Ethical concerns surrounding AI were a significant theme. Respondents raised issues about biased datasets leading to discriminatory outcomes, particularly in areas like facial recognition and language processing. Concerns were also expressed about copyright infringement and AI’s potential to perpetuate unfair biases. Privacy was another major issue, with fears of data leakage, hacking, and AI misusing personal information such as faces or voices without consent. Additionally, AI’s potential for improper use was noted, with respondents warning about plagiarism in education, cybersecurity threats, and AI being used for harmful or unethical purposes.
4. AI’s Impact on Human Thought and Autonomy
(Codes: Too dependable, Fear)
Some respondents voiced concerns about AI making people overly dependent on technology, reducing cognitive engagement and creativity. They worried that students relying on AI for assignments could weaken critical thinking and problem-solving skills. Others feared AI’s growing role in society, questioning its ability to remain under human control. Some expressed apprehension about AI potentially influencing civilization in unpredictable and uncontrollable ways.
5. Financial Barriers and Resource Limitations
(Codes: Cost barrier)
One respondent noted that cost is a barrier to accessing AI technology, highlighting financial constraints as a limitation. This suggests that AI tools may not be equally accessible to all individuals, particularly if they require expensive hardware, software, or subscriptions to function effectively.
6. Other and Miscellaneous Concerns
(Codes: Other)
A few responses did not fit within the main themes, with some participants discussing personal experiences unrelated to AI limitations. Some mentioned that AI can only augment intelligence rather than replace it, while others referred to power failures and general misunderstandings of AI’s role in society.
While AI holds promise, respondents highlighted significant challenges related to accessibility, reliability, ethics, and its broader societal impact. Many noted AI’s failure to accommodate disabilities, compatibility issues, and unpredictable responses that undermine trust. Concerns over biased datasets, privacy risks, and AI’s misuse further fueled skepticism, alongside fears of over-reliance on AI reducing critical thinking and autonomy. Additionally, financial barriers may limit access to AI tools for some individuals. These concerns suggest that AI development must prioritize inclusivity, accuracy, and ethical safeguards to ensure its benefits are widely accessible and equitable.
Q 57: Please explain the limitations or failures you or someone you know has experienced in artificial intelligence technologies.
A total of 228 participants responded to this question, and their answers were classified using several codes (see Table 5 for details). 
[bookmark: _Toc211513465]Table 5: Codes applied to question 57 in the survey along with the corresponding participant counts.
	Code 
	Count 

	Accessibility issues
	6

	AI development (poor user experience)
	27

	AI related concerns
	135

	Compatibility issues
	9

	Cost barrier
	1

	Ethical concerns
	8

	Frustrations with technology
	12

	Improper use
	2

	Privacy related issues
	7

	Too dependable
	2

	Unwanted situations
	4

	Other
	2

	No answer
	13


Themes: 
1. Accessibility and Usability Challenges
(Codes: Accessibility issues, AI development, Compatibility issues, Frustrations with technology)
Many participants reported difficulties using AI due to accessibility barriers. AI tools often fail to accommodate people with vision loss, with magnification software not working properly, unlabeled controls and buttons, and complex interfaces that require too much effort to navigate. AI assistants like Siri and Google Assistant struggle to recognize certain prompts or accents, making them unreliable for daily tasks. Additionally, compatibility issues make it hard to integrate AI with other software, and some devices (e.g., Meta glasses) are not accessible in certain regions. Frustrations also arise from AI’s internet dependency, power outages, and overall inefficiency in responding to queries.
2. Accuracy and Reliability Issues
(Codes: AI related concerns, AI development, Unwanted situations)
A major theme was AI’s lack of accuracy and reliability. Many respondents highlighted incorrect responses, misinterpretations, and AI hallucinations, making AI untrustworthy for navigation, reading prescriptions, or analyzing images. Navigation apps sometimes direct users to non-existent locations, and financial AI systems have made incorrect recommendations or caused unwanted bank charges.
3. Ethical and Bias Concerns
(Codes: Ethical concerns, Privacy related issues, Improper use)
Respondents expressed concerns about AI's biases, misinformation, and potential for harm. Some noted that AI-generated responses can be biased, failing to consider accessibility needs. Others found AI inconsistent, providing conflicting answers to the same question. Privacy issues were also a major concern, with reports of hacking, scams, and data misuse. Additionally, AI can be used for unethical purposes, such as plagiarism accusations or fraudulent activities like fake grandparent scams.
4. Overdependence on AI and Cognitive Decline
(Codes: Too dependable)
Some participants warned that AI might make people too reliant on technology, potentially reducing cognitive skills and memory retention. There were concerns that people might become passive users rather than critical thinkers as AI takes on more tasks.
5. Financial Barriers and Cost Issues
(Codes: Cost barrier)
A few respondents mentioned that AI tools are too expensive, highlighting financial constraints as a barrier to accessing AI technologies.
6. Miscellaneous and Unclear Responses
(Codes: Other)
Some responses were unclear or unrelated to AI’s limitations, such as general complaints about CNIB or personal experiences with new technology.
Participants highlighted significant challenges with AI, particularly regarding accessibility, accuracy, ethics, and financial barriers. Many found AI tools difficult to use due to poor compatibility with assistive technologies, unreliable responses, and biased outputs. Concerns about privacy, scams, and overdependence on AI also emerged, reflecting broader apprehensions about its societal impact. While AI has the potential to enhance accessibility, these findings emphasize the need for improved usability, transparency, and affordability to ensure it serves the diverse needs of individuals with vision loss.
Q 59: Please explain how these limitations or failures led to an activity being more complicated than anticipated.
A total of 195 participants responded to this question, and their answers were classified using several codes (see Table 6 for details). 
[bookmark: _Toc211513466]Table 6: Codes applied to question 59 in the survey along with the corresponding participant counts.
	Code
	Count

	Barriers
	11

	Emotional or psychological impact
	19

	Loss
	118

	Overwhelming
	5

	Workarounds
	21

	Other
	4

	No answer
	17


Themes:
1. Accessibility and Functional Barriers
(Codes: Barriers, Overwhelming)
AI-related accessibility barriers made tasks more difficult or impossible to complete. Participants struggled with software issues, such as AI-generated puzzles preventing them from progressing in forms or difficulty accessing information due to poor design. Some encountered challenges navigating physical spaces, such as relying on AI for shopping or movement but facing software limitations. Many found AI systems too complex, with excessive information overwhelming and confusing users, especially those with visual impairments.
2. Emotional and Psychological Impact
(Codes: Emotional or psychological impact)
When AI failed, it negatively affected users' emotions and mental well-being. Participants expressed frustration, confusion, and anger when AI tools misguided them (e.g., GPS errors), forced them to ask for assistance from a sighted person, or required them to manually complete tasks that AI was expected to handle. This loss of independence contributed to stress and disappointment.
3. Increased Effort and Workarounds 
(Codes: Loss, Workarounds)
AI failures led to wasted time, extra effort, and personal setbacks. Many people experienced delays or disruptions in important tasks due to incorrect AI-generated information, unreliable navigation systems, or software issues. Some mentioned failing an exam because of inaccurate data, while others described how GPS errors caused them to get lost or miss their intended destinations. Financial consequences were also noted, such as locked bank accounts requiring in-person visits to resolve. As a result of these failures, people had to find alternative ways to complete their tasks. This included fact-checking AI-generated responses, troubleshooting software issues, and trying different approaches to access information or navigate their surroundings. Many described using trial-and-error methods to compensate for AI’s shortcomings, adding further frustration and effort to their daily activities.
4. Miscellaneous and Unclear Responses
(Codes: Other)
Some responses did not directly address AI limitations or were unrelated to the question, such as mentioning crocheting difficulties or device malfunctions.
Participants highlighted significant accessibility and functional barriers when using AI, often leading to frustration, loss of independence, and increased effort to complete tasks. AI’s complexity and unreliable performance negatively impacted users’ emotional well-being, requiring them to find workarounds or seek assistance. These challenges underscore the need for AI systems to be designed with greater accessibility, accuracy, and user-friendliness to reduce barriers and improve usability for individuals with visual impairments.
Q 61. Please explain how these limitations or failures put you or someone you know in an unwanted situation.
A total of 104 participants responded to this question, and their answers were classified using several codes (see Table 7 for details). Note that the sum of the code counts exceeds 104 because some responses were assigned to multiple categories.
[bookmark: _Toc211513467]Table 7: Codes applied to question 61 in the survey along with the corresponding participant counts.
	Code
	Count

	Unwanted situation
	40

	Consequences of AI Failures
	18

	AI related concerns
	16

	Attitude towards AI
	9

	Accessibility Issues
	6

	I don't know
	5

	Ethical Concerns
	4

	No answer
	4

	Privacy related issues
	3

	AI development
	2

	Support Needs
	1


Themes: 
1. Technical and Operational Challenges
AI Related Concerns: References to system malfunctions, inaccurate outputs, or errors in performance.
· Many noted that the AI produced inaccurate or misleading outputs. For example, one respondent mentioned purchasing a movie recommendation that didn't match their viewing history, while another described an AI error that instructed them to get off the bus after their intended stop. Additionally, issues like distorted sequence in processes, misinformation in reports, and fake publication citations were highlighted, indicating broader problems with system reliability and accuracy. While some argue that AI errors might be acceptable during technology’s maturation, such tolerance is untenable when real-world consequences are at stake. Bugs and inaccuracies in AI systems can lead to critical failures—like inaccurate navigation or misleading outputs—that have a disproportionate impact on persons with disabilities, who depend heavily on these technologies for everyday functioning and have very little room for error. For these users, even minor glitches can result in significant setbacks, safety risks, and loss of independence, making it imperative that AI systems are held to exceptionally high standards of reliability and accuracy.
AI Development: Critiques of poor user experience and overall developmental shortcomings.
· Some comments focused on shortcomings in the design and development of AI systems. One response pointed out that the design criteria were skewed, resulting in a final product that failed to meet specifications. For instance, one respondent noted, "Purchased a suggested movie but it was no (not) at all like previously viewed movies," indicating that the recommendation algorithm failed to reflect user preferences, while another mentioned that the system "distorted the order of what should happen," disrupting intended workflows. Another respondent mentioned that "the provided AI choices almost guaranteed results requiring loss of consciousness and ambulance," highlighting dangerous decision-making outcomes. Other users reported that poor development practices led to inefficient user experiences, such as malfunctioning navigation systems and confusing outputs, suggesting that the underlying technology might need refinement to better serve its users.
Frustrations with Technology: Expressions of frustration caused by delays, missed events, or general technological hiccups.
· A recurring theme was the general frustration stemming from technology failures. Respondents mentioned being delayed for events, missing appointments, and having to spend excessive time navigating through complicated menus or seeking information manually. These frustrations were often compounded by the technology’s inability to understand user needs—such as a text-to-speech system with an incomprehensible reading speed or inaccurate directions—leading to wasted time and increased stress.
Overall, these concerns underscore the importance of improving AI accuracy, user-centered design, and overall system reliability to mitigate both the immediate frustrations and longer-term impacts on users' daily lives.
2. Impact and Unwanted Consequences
Consequences of AI Failures: Describes direct negative outcomes such as disrupted activities, missed opportunities, personal harm, and wasted resources.
Many noted that inaccurate directions or misleading information led to being lost, arriving late, or even missing appointments. For example, incorrect GPS guidance and fake publication citations disrupted their schedules and academic work. Some experienced direct financial losses or found themselves in risky situations—such as being stranded in dangerous conditions or even ending up in an emergency room—because of faulty AI decisions.
Unwanted Situations: Covers broader adverse impacts including loss of trust, time loss, economic setbacks, emotional distress, and safety risks.
· Increased Dependency on Humans and Frustration: Several participants reported that AI failures forced them to ask for help, adding extra work and wasted time. This extra effort not only disrupted their day-to-day activities but also left them feeling helpless and stressed. 
· Undesirable Outcomes: Beyond simple inconvenience, some respondents encountered situations like unwanted subscriptions or getting stuck in unfamiliar areas—unintended consequences that further compounded their frustration.
Attitude Towards AI: Reflects subjective sentiments—often skeptical or negative—shaped by personal experiences or media portrayals of AI.
· Erosion of Trust: A common sentiment was a growing skepticism and a loss of trust in AI systems. Some responses clearly stated a reluctance to rely on AI again due to repeated failures or misleading outputs.
· Negative Perception: There was an overarching feeling that AI is not working in the users' best interests. Such sentiments have led to a cautious and sometimes outright negative attitude towards technology.
Overall, these concerns highlight how AI failures can cascade into real-life problems—ranging from practical disruptions to deep-seated mistrust in technology.
3. Ethical, Privacy, and Accessibility Concerns
Ethical Concerns: Involves issues like plagiarism, bias, or discrimination emerging from AI failures.
· Some participants criticized AI for perpetuating ableism, arguing that many systems fail to consider the unique challenges faced by persons with disabilities. They noted that AI products often enforce a form of "forced ableism" by not accommodating the diverse needs of all users, which raises ethical questions about inclusivity and fairness.
Privacy Related Issues: Focuses on worries about data breaches, unauthorized access, or mishandling of personal information.
· There were worries about privacy risks, such as exposing personal information during service interactions. One respondent mentioned having to rely on a sighted volunteer—which posed a risk of revealing personal details like their name and address—highlighting broader concerns about data exploitation and the lack of transparency in how personal data is handled.
Accessibility Issues: Addresses challenges where AI is either not accessible or is overly complicated, particularly for individuals with disabilities.
· Many expressed frustrations over the inaccessibility of AI services. Comments pointed out that several applications are either too complicated to learn or simply inaccessible, preventing participants from fully engaging with the technology. This inaccessibility not only impedes their ability to complete tasks but also reinforces feelings of exclusion and limits their creative or professional progress.
Together, these responses underscore a call for AI systems to be more ethical, protective of privacy, and accessible to all users.
4. Training, Support, and Community-Specific Needs
Training: Highlights the need for skill development, ethical education, accessibility training, and improved explainability of AI.
Support Needs: Emphasizes the requirement for guides, technical assistance, and broader support from peers, family, or available resources.
AI in the Sight Loss Community: Focuses on issues specific to assistive technology and the unique challenges faced by individuals with visual impairments.
5. Non-responses
No Answer: Captures cases where respondents offered no explanation regarding the impact of AI limitations.
I Don't Know: Represents responses where the respondent expressed uncertainty or lack of sufficient information.
Q 63. Please explain how these limitations or failures led to any other unwanted results.
A total of 86 participants responded to this question, and their answers were classified using several codes (see Table 8 for details). Note that the sum of the code counts does not equate to 86 because some responses were assigned to multiple categories. For example, in this question, we received 86 responses, but the sum of codes is 94. This discrepancy arises because some responses included multiple points, leading to the application of more than one code to accurately capture the sentiment expressed.
[bookmark: _Toc211513468]Table 8: Codes applied to question 63 in the survey along with the corresponding participant counts.
	Code
	Count

	Short-term effects
	26

	Unwanted Situation
	18

	Quality Issue
	16

	Ripple effects
	15

	Secondary consequences
	6

	Not applicable
	4

	I don't know
	3

	Long-term effects
	3

	No answer
	3


Themes:
Unwanted Consequences of AI Limitations and Failures 
The concerns raised by participants fall into four major themes, each aligning with the provided codes:
1. Misinformation, System Failures, and Unreliable Technology
(Short-term Effects, Quality Issues, Secondary Consequences)
· AI's inaccuracies and failures in processing information led to misinformation, misinterpretation, and miscommunication. Participants reported false information in navigation, customer service, and academic work, leading to confusion, wasted effort, and even reputational damage. Technical issues such as system crashes, software instability, malware, or incorrect AI-generated content disrupted workflows and required additional time to correct errors.
2. Accessibility Barriers and Safety Risks
(Long-term Effects, Ripple Effects, Unwanted Situations)
· Individuals with disabilities faced systemic barriers due to AI’s lack of accessibility features, making it difficult to navigate services, use assistive tools/devices, or complete daily tasks independently. Participants mentioned faulty navigation apps posing serious safety risks, directing users to unsafe locations. AI-driven tools designed to assist with mobility and decision-making sometimes failed, increasing dependence on others and eroding trust in technology. In extreme cases, these failures led to physical danger, such as crossing unsafe intersections due to unreliable assistive apps.
3. Loss of Time, Productivity, and Economic Impact
(Short-term Effects, Unwanted Situations, Secondary Consequences)
· AI inefficiencies resulted in missed appointments, wasted time searching for accurate information, and financial losses due to errors in automated systems. Many users had to rely on human intervention to correct AI mistakes, increasing frustration and reducing productivity. Delays in services, such as incorrect billing or inaccessible customer support, led to increased economic strain and skepticism toward businesses that rely on AI-driven automation.
4. Emotional and Psychological Strain, Cognitive Load and Loss of Trust
(Ripple Effects, Unwanted Situations, Secondary Consequences)
· Repeated AI failures contributed to stress, anxiety, and a loss of confidence in AI-powered tools. Participants described feeling misunderstood, frustrated, or even helpless when technology failed in critical moments. Many expressed a growing reluctance to rely on AI services due to persistent issues with accuracy, accessibility, and personalization. This distrust extended to companies using AI, influencing purchasing decisions and willingness to engage with automated systems.
These themes highlight how AI failures—whether in the form of misinformation, accessibility barriers, inefficiencies, or emotional strain—can have both immediate and long-term consequences, ultimately shaping users' trust and willingness to adopt AI-driven solutions.
Q 74. What kind of guidelines would you recommend to ensure fairness and non-discrimination in using artificial intelligence technologies?
A total of 650 participants responded to this question, and their answers were classified using several codes (see Table 9 for details). Note that the sum of the code counts does not equate to 650 because some responses were assigned to multiple categories.
[bookmark: _Toc211513469]Table 9: Codes applied to question 74 in the survey along with the corresponding participant counts.
	Code
	Count

	Regulations/Laws/Audits
	80

	Insufficient Understanding
	51

	Bias Mitigation
	45

	Data Diversity and Representation
	44

	Transparency
	42

	Accessibility
	38

	Accountability and Oversight
	37

	Fairness
	22

	Fixing Issues
	20

	Unclear
	20

	Privacy and Data Security
	18

	Openness
	17

	Education and Awareness
	16

	More Control
	16

	Evaluation
	16

	Human Oversight
	9

	User Interest
	8

	User Feedback
	6

	Caution
	5

	Testing
	4

	For everyone
	4

	Engagement of disability groups
	4

	Research
	4

	Developer Diversity
	3

	No impact
	2

	Funding
	2

	Own Research
	2

	I don’t know
	1

	No answer
	1


Themes
1. Transparency, Accountability, and Regulatory Oversight
Respondents consistently stressed that AI systems must operate with full disclosure and clear explanations. Key points included:
· Clear, Simple Communication: AI decisions should be explained in plain, non-technical language so that everyone understands how conclusions are reached. One comment emphasized the need for "proper clear simple English" to avoid confusion.
· Full Disclosure and Detailed Documentation: There is a strong call for full transparency—developers should maintain detailed records of data, algorithms, and decision-making processes to enable independent audits. Respondents mentioned that personal privacy protection is essential, and there must be full disclosure of how data is used.
· Robust Oversight and Strict Regulations: Many participants recommended establishing special committees, third-party audits, and even legal mandates that hold companies accountable. They urged for strong laws, strict regulations, and severe consequences if guidelines are violated, suggesting that community, legal, and political groups work together to oversee AI practices.
2. Bias Mitigation, Fairness, and Inclusive Data Representation
Ensuring that AI systems do not perpetuate discrimination was a central concern. Respondents recommended that:
· Continuous Testing and Verification: Regular bias audits and comprehensive testing are essential to detect and correct algorithmic bias. One comment noted that AI must be checked for bias—"if AI is making a biased decision, we need to fix it."
· Inclusive Data and Developer Diversity: AI should be trained on data representing a diverse population to avoid historical biases. Many emphasized that guidelines should mandate inclusive design and require developers from varied backgrounds, including those with disabilities, to ensure fairness.
· Objective Fairness Metrics and Legal Safeguards: Respondents called for clear fairness standards and legal frameworks to ensure that AI decisions are based on objective criteria, not subjective opinions or stereotypes.
3. Accessibility and Inclusive Design
Many participants highlighted that AI tools must be accessible to all users, especially individuals with disabilities:
· Universal Access from the Start: AI systems should be built with accessibility as a core component—not as an afterthought. Guidelines must ensure that platforms are compatible with assistive technologies (such as screen readers) and meet established acts and standards like Accessible Canada Act (ACA), Accessibility for Ontarians with Disabilities Act (AODA), Web Content Accessibility Guidelines (WCAG), etc. Additionally, the EU Artificial Intelligence Act sets important precedents by recognizing the need for trustworthy and inclusive AI, particularly in high-risk applications. It aligns with European accessibility regulations such as the European Accessibility Act (EAA), reinforcing the requirement that AI systems ensure equal access for persons with disabilities (Future of Life Institute, 2024). By integrating these principles, AI development can proactively remove barriers and foster digital inclusion globally.
· Inclusive Interfaces and Design Processes: There is a strong call for interfaces and outputs that are easy to understand and navigate. One comment stressed that guidelines should ensure AI is presented in a way that "can be read and understood by everyone," while another mentioned that accessibility should be integrated from the get-go.
· Empowering Marginalized Groups: Respondents urged that persons with disabilities and other marginalized communities be actively involved in the development and testing of AI systems, ensuring that their experiences inform guidelines and that there is a mechanism for reporting and addressing inaccessibility or discrimination.
4. Education, Awareness, and User Empowerment
A significant number of respondents admitted they were unsure or lacked sufficient knowledge about AI, underlining the need for increased AI literacy:
· Comprehensive Training for All Stakeholders: Both developers and end users require robust education on ethical AI use, understanding limitations, potential biases, and the data behind AI decisions. Several comments pointed out that many respondents simply did not know enough to answer, reflecting a broader AI literacy gap. To ensure effective dissemination, training should be mandated and provided by regulatory bodies, professional organizations, and educational institutions through accessible and standardized programs. There is a need for clear guidelines and oversight, and voluntary technical guides, such as those from ASC, may not be sufficient on their own. Instead, a combination of enforceable regulations, industry-wide best practices, and widespread public education campaigns will be necessary to ensure AI literacy reaches all stakeholders and becomes deeply embedded in the broader population.
· User Consent and Control: Clear information about when and how AI is used is vital. Respondents emphasized that users should have the ability to opt out or control their engagement with AI systems—ensuring that AI is used as a tool, not a substitute for human decision-making.
· Ongoing Feedback and Public Awareness: Establishing channels for continuous user feedback and public education initiatives will help build a more informed user base that can better hold AI providers accountable.
5. AI Literacy and Knowledge Gaps
A recurring theme was the widespread uncertainty about AI itself, which has serious implications given its rapid deployment:
· Lack of Understanding of AI Systems: Many respondents noted that they did not have enough knowledge to comment on guidelines, with several saying "I don't know" or expressing insufficient understanding of AI. This indicates that AI literacy is critically low at a time when generative AI tools are being integrated across businesses and services.
· Fast-Paced Deployment Without Adequate Disclosure: With AI tools introduced at such a rapid pace, there is insufficient information about what data is used, the inherent limitations, and potential biases. Respondents expressed concern that without clear mandates for compliance and widespread education, users remain vulnerable to discriminatory practices and misinformation.
· Need for Widespread Public Education: AI literacy must extend beyond developers and policymakers to reach the public through accessible, ongoing education. By equipping individuals with a foundational understanding of AI’s impact, risks, and ethical considerations, society can foster more critical engagement with AI-driven systems. Public awareness campaigns, community workshops, and formal educational initiatives can empower users to advocate for transparency, fairness, and accountability, ultimately shaping regulatory practices and industry standards.
Together, these themes underscore that ensuring fairness and non-discrimination in AI requires a comprehensive, multi-pronged approach. It involves robust transparency and oversight, proactive bias mitigation, inclusive design, active user education, and a significant investment in AI literacy. Increasing public understanding is as crucial as implementing legal and technical safeguards, especially in an era where AI is becoming an integral part of everyday life.
Q107. What ideas do you have to make artificial intelligence technologies more accessible to the sight loss community?
A total of 506 participants responded to this question, and their answers were classified using several codes (see Table 10 for details). Note that the sum of the code counts does not equate to 506 because some responses were assigned to multiple categories.
[bookmark: _Toc211513470]Table 10: Codes applied to question 107 in the survey along with the corresponding participant counts.
	Code
	Count

	I don’t know
	219

	Enhanced accessibility features
	35

	Training
	28

	Insufficient knowledge
	22

	Built-in-accessibility
	20

	Audio Technology
	19

	Easy to use
	19

	Education and awareness
	16

	Engagement of persons with disabilities
	15

	Affordable
	13

	Explanations
	13

	Customization
	11

	Plain language
	8

	Introduce in other assistive devices
	7

	Fixing issues
	5

	Other formats of access
	5

	Communication
	5

	Human involvement
	5

	Access
	4

	Interactive
	4

	Bias Mitigation
	3

	Testing
	3

	Compatibility with assistive technology
	2

	Accountability
	1

	Support available
	1

	Collaboration
	1

	Consistency
	1

	Incentivize
	1

	Research
	1 

	Less visual aspects
	1


Themes 
1. Built-In Accessibility and Enhanced Features
Many respondents stressed that accessibility must be embedded in AI design from the beginning. They proposed integrating features that directly address the needs of people with sight loss:
· Integrated Audio and Visual Options: 
· Respondents urged developers to create systems with real-time audio descriptions and intuitive voice interfaces. One respondent stated, 
"I want AI explanation to come to me in audio format, and sometimes more specific description of the faces and images."
This highlights the need for enhanced object recognition, audio zoom on screens, and adaptable feedback that clarifies what is being seen.
· Seamless Compatibility with Assistive Tools: 
· It was also recommended that AI be fully compatible with existing assistive technologies. Comments such as, 
"They should be screen reader accessible, they should have easy-to-use buttons that are large and easy to look at,"
underscore the importance of ensuring that AI interfaces work seamlessly with tools like screen readers and magnifiers.
· Futuristic and Wearable Options: 
· Some envisioned wearable devices that offer continuous verbal feedback. One idea was: 
"Normal looking eyeglasses or sunglasses that can give you a running commentary when wearing them,"
which reflects a desire for technology that not only assists with tasks like navigation but also integrates naturally into daily life.
2. Training, Education, and Explainability
A strong call for comprehensive training and clear, tailored explanations was evident:
· Customized Training Programs and Workshops: 
· Multiple responses highlighted the need for hands-on training. One comment emphasized, 
"Training at every CNIB location,"
suggesting that institutions like CNIB could host regular sessions to demonstrate AI tools and their applications.
· Clear, Plain-Language Explanations: 
· Respondents want AI outputs to be accompanied by explanations that are easy to understand. One noted the need for varied levels of detail: 
"How about the ability to indicate what level of explanation one wants in the response... sometimes you want an example, sometimes maybe you want the written item in a list or paragraph."
This reflects a desire for customizable explanations—ranging from brief summaries to detailed, step-by-step guides—presented in non-technical language.
· Diverse Explanation Formats: 
· In addition to audio, respondents suggested that explanations be available in multiple formats (text, audio, and lists) to accommodate different preferences and learning styles. Clear communication and examples can demystify AI functions, helping users understand both capabilities and limitations.
3. Affordability and Ease of Use
Economic accessibility and simple design emerged as critical factors:
· Cost-Effective Access: 
· Respondents frequently mentioned affordability, with one noting, 
"Free to use without a pricey internet plan."
This implies that AI tools must be economically accessible to avoid excluding users based on financial constraints.
· User-Friendly Interfaces: 
· The design of AI applications should be uncluttered and straightforward. Suggestions like, 
"Easy to use—no fancy graphics, offer an accessible text-only alternative,"
emphasize the need for minimalist layouts that reduce cognitive load and facilitate easy navigation.
· Customizability and Control: 
· Several respondents requested options to tailor the experience—such as adjusting voice speed or choosing between different presentation formats—to suit individual needs. This personalized approach can greatly improve usability for those with varying degrees of sight loss.
4. Community Engagement and Inclusive Development
Active involvement of the sight loss community is essential to ensure that AI meets real needs:
· Inclusive Design and Testing: 
· Many responses called for the sight loss community to be directly involved in the development process. One participant remarked, 
"Involvement of people with sight loss in requirements capture, design, implementation, and testing."
This ensures that AI technologies are built with firsthand insights into the challenges and preferences of users.
· Ongoing Feedback and Support: 
· Establishing channels for continuous feedback is key. Respondents suggested that companies should work closely with user groups, holding workshops, online seminars, and consultations to refine AI features based on real-world experiences.
· Human Backup: 
· Some stressed the importance of having human support available when AI falls short, ensuring that users are never left without assistance. For instance, Amazon’s AI-powered hiring tool was scrapped after it demonstrated bias against women, showing the need for human oversight in decision-making. Similarly, McDonald’s had to abandon its drive-thru AI experiment after a series of order misinterpretations led to customer frustration and operational confusion. These cases reinforce the necessity of accessible human support to step in when AI systems fail to function fairly or effectively.
5. AI Literacy and Knowledge Gaps
A notable number of responses reflected uncertainty or insufficient experience with AI:
· Widespread Uncertainty: 
· Many simply responded with "I don't know" or "Unsure," indicating a significant gap in AI literacy. This lack of familiarity hampers the ability to provide detailed suggestions.
· Need for Broader Education: 
· Respondents recognized that the rapid deployment of AI technologies has outpaced public understanding. One noted, 
"All these questions about AI experiences don’t make any sense when I/we don’t even know when/if we have been exposed to it."
This calls for broad educational initiatives to explain how AI works, what data it uses, and its potential limitations.
· Empowerment Through Knowledge: 
· Enhancing AI literacy will empower users to engage confidently with technology, advocate for their needs, and contribute to the development of more accessible solutions.
In summary, respondents believe that making AI accessible to the sight loss community requires a comprehensive strategy. This strategy includes integrating robust accessibility features into AI systems, providing clear and customizable explanations, ensuring affordability and ease of use, engaging the community throughout development, and addressing significant gaps in AI literacy. These measures—backed by direct user quotes—underscore the importance of building AI that is transparent, user-friendly, and inclusive for all.
Q 108. What ideas do you have for developers to make artificial intelligence technologies that benefit the sight loss community?
A total of 521 participants responded to this question, and their answers were classified using several codes (see Table 11 for details).
[bookmark: _Toc211513471]Table 11: Codes applied to question 108 in the survey along with the corresponding participant counts.
	Code
	Count

	Accessibility regulations
	3

	AI-based document accessibility
	2

	AI-driven object recognition
	14

	AI-powered navigation
	20

	Automated content descriptions
	1

	Cost concerns
	7

	Customizability
	28

	Device integration
	8

	Don’t want AI
	2

	Limited AI training data
	2

	Privacy and security
	3

	Satisfied
	2

	Screen reader compatibility
	6

	Training
	23

	Trustworthy
	3

	Universal design
	12

	User friendly
	19

	User-centered design
	60

	Voice interaction
	29

	Other
	3

	No answer
	276


Themes:
1. Enhancing AI Accessibility 
(Codes: Accessibility regulations, AI-based document accessibility, Screen reader compatibility, Universal design)
Participants emphasized the need for AI to meet established accessibility standards, such as WCAG and AODA, ensuring it is designed to be non-biased toward persons with disabilities. Many responses highlighted the importance of making AI-based document accessibility a priority, such as improving automated text recognition and ensuring mathematical notations and complex documents are translated into accessible formats. There were also repeated calls for better screen reader compatibility across all digital platforms and ensuring AI follows universal design principles to accommodate a wide range of disabilities.
2. AI for Navigation and Object Recognition 
(Codes: AI-driven object recognition, AI-powered navigation)
Respondents expressed a strong interest in AI technologies that assist with mobility and object recognition. Many mentioned AI-powered smart mobility aids, such as GPS for the blind, intelligent white canes, and stoplight systems that provide audible signals. AI-driven object recognition was another key area, with suggestions for real-time object identification, motion detectors on walking sticks, and wearable devices that describe surroundings audibly to users.
3. Improving AI Interaction and Usability 
(Codes: Customizability, Device integration, User-friendly, Voice interaction)
Many responses focused on the need for AI to be more user-friendly, emphasizing ease of use, clear language, and intuitive interaction. Respondents wanted greater customizability, allowing users to tailor AI features such as print settings, audio adjustments, and accessibility functions to fit their needs. The ability for AI to integrate seamlessly with different devices and software was another recurring theme, with calls for cross-platform compatibility. Voice interaction was also highlighted, with users requesting AI-driven voice commands, personalized virtual assistants, and multilingual voice recognition.
4. Ensuring Trust, Privacy, and Security 
(Codes: Privacy and security, Trustworthy)
A key concern among respondents was ensuring AI systems are safe, transparent, and reliable. Many wanted AI-generated content to be clearly distinguishable from real content and expressed concerns about data privacy. Trustworthiness was another critical factor, with respondents emphasizing that AI should provide accurate, accountable, and unbiased information.
5. Addressing AI Training and Development Gaps 
(Codes: Limited AI training data, User-centered design)
Many responses pointed out that AI systems often lack adequate training on diverse accessibility needs. Participants stressed the importance of ensuring training data includes relevant and unbiased information about disability-related challenges. A major recommendation was to involve users with sight loss throughout AI development to create better, more accessible tools that truly meet their needs.
6. Education and Support for AI Use 
(Codes: Training)
Many participants expressed the need for better education and training on AI technologies. Suggestions included courses, in-home demonstrations, and promotional events to help individuals, particularly those with disabilities, better understand and use AI. There were also calls for making assistive technologies more available in libraries and community centers for hands-on learning.
7. Affordability and Access to AI Technologies 
(Codes: Cost concerns)
Cost was identified as a major barrier to accessibility. Some respondents mentioned that AI tools should be more affordable or even free for persons with disabilities to ensure equitable access.
8. Diverse Perspectives on AI Development 
(Codes: Don’t want AI, Satisfied)
Not all respondents were in favor of AI development. Some stated that they do not want AI at all, while others felt AI should not be continuously upgraded, arguing that existing technologies are sufficient. These perspectives highlight the varying levels of enthusiasm and skepticism toward AI advancements.
9. Miscellaneous and Unclear Responses
(Codes: Other)
Some responses were unclear, off-topic, or did not directly answer the question.
Participants highlighted the need for AI to be more accessible, user-friendly, and trustworthy, with strong calls for compliance with accessibility standards, improved navigation tools, and better screen reader compatibility. Ensuring AI systems are transparent, unbiased, and securely handle user data was also a priority. Many respondents emphasized the importance of user-centered design, affordability, and education to support AI adoption, while some expressed skepticism about AI’s continuous development. These insights underscore the need for inclusive AI that prioritizes accessibility, usability, and equity for all users.

[bookmark: _Toc211961401]Chapter 6: Discussion
This project highlights key challenges and opportunities in advancing Accessible Explainable AI (AXAI). However, certain limitations impacted the scope of the research.
One major limitation was the inability to conduct advisory meetings due to a lack of responses from those we reached out to. This could be attributed to the timing of the project, which coincided with a particularly busy season for many potential participants/experts in the field, or to limited connections within relevant networks. As a result, valuable insights from advisory discussions were not incorporated, which may have influenced the depth of our findings. Future projects should consider alternative outreach strategies or extended timelines to improve participation.
Another limitation was the omission of income and employment status in the AXAI survey. These demographic factors are critical for understanding accessibility challenges, particularly in relation to assistive technology. Many assistive technologies are costly, and affordability plays a significant role in determining whether individuals can access and use them effectively. The lack of data on income prevented an analysis of how financial constraints impact experiences with assistive technology and AI accessibility. Including these variables in future research would provide deeper insights into how socioeconomic factors influence AI-related accessibility barriers.
Despite these limitations, the findings offer valuable direction for future research and policy development. Expanding the range of demographic data collected, alongside increased community engagement efforts, will be essential in building a more comprehensive understanding of AXAI and ensuring that accessibility remains central to AI development and implementation.


[bookmark: _Toc211961402]Chapter 7: Conclusion and Future Directions
As part of this research, we have sought to build evidence on the accessibility of explainable AI (XAI) and its impact on diverse user groups, particularly individuals with disabilities. Significant work remains in assessing the effectiveness of state-of-the-art XAI techniques in providing accessible explanations. 
Explanations tailored to users’ backgrounds and abilities are essential. A single model of explanation, typically visual (e.g., tables, figures, and graphs), will not be universally accessible, even when supported by screen readers or audio descriptions. Ensuring that AI-generated explanations are adaptable to various needs is crucial in fostering equitable engagement.
Future research must prioritize direct involvement from the disability community in designing and developing XAI approaches. By integrating user insights from the outset, AI systems can become more inclusive and transparent, empowering individuals to make informed decisions. Additionally, further studies exploring the real-world implementation of accessible AI explainability can provide stronger evidence for policy changes and industry-wide adoption.
Governments, researchers, and industry leaders must collaborate to advance accessible XAI. Developing case studies that highlight the benefits of inclusive AI explanations can help drive systemic change and demonstrate the broader value of accessibility in AI-driven decision-making.
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[bookmark: _Toc625832481]Introduction
Artificial Intelligence (AI) has rapidly emerged as a transformative tool, revolutionizing diverse sectors such as education, employment, business, and beyond. The potential of AI to enhance efficiency, accessibility, and innovation is unparalleled. In education, AI-driven tools can personalize learning experiences and provide tailored support to students. Furthermore, AI literacy is becoming increasingly important as AI continues to integrate into daily life and education. Those who are AI illiterate risk being left behind (Gonzales, 2024), facing significant disadvantages in both personal and professional realms. In employment, AI can streamline recruitment processes and foster inclusive workplaces (IBM, n.d.). Businesses leverage AI to optimize operations, improve customer interactions, and drive strategic decisions (SBA, 2025). However, as AI continues to be embedded into the fabric of our daily lives, it is crucial to acknowledge and address the inherent biases that can arise when these technologies are not designed inclusively. AI literacy ensures that people are empowered to identify and understand such biases and make well informed decisions about AI use.

For persons with disabilities (PWDs), the promise of AI can often remain unfulfilled due to these biases and the lack of accessibility considerations. When AI systems are developed without considering the unique needs and experiences of PWDs, they inadvertently perpetuate existing disparities and create new barriers (United Nations, 2024). These biases, whether in facial recognition systems, natural language processing tools, or automated decision-making algorithms, can significantly impact the lives of PWDs. From difficulties in accessing online content and participating in digital learning environments to challenges in securing employment and receiving equitable service, the implications are far-reaching. Additionally, the lack of accessibility features in AI-driven tools can further marginalize PWDs, making it harder for them to benefit from technological advancements that others take for granted.
A critical factor in the emergence of these biases is the training data that AI systems rely upon. Training data is what allows AI to function, learn, and make decisions (IBM Data and AI Team, 2023). When this data excludes information about PWDs, the AI systems lack the context and understanding necessary to serve this population adequately. This exclusion becomes the one of the reasons that AI fails to recognize or appropriately respond to the needs of PWDs. This can result in AI systems that are less effective or even discriminatory towards individuals with disabilities.
This literature review aims to identify the specific areas where these biases manifest and to explore potential strategies for mitigating their impact. By examining current research and case studies, this review seeks to uncover the underlying causes of bias in AI systems and highlight best practices for creating more inclusive technologies. The goal is to foster a deeper understanding of the intersection between AI and disability and to contribute to the development of AI solutions that are equitable and accessible for all.
[bookmark: _Toc444065145]Methodology
The research was conducted using searches on Google, Google Scholar, and Queen’s University Omni Library (Kingston, Ontario). The Omni Library is an academic search tool that provides access to high-quality resources from all Ontario universities’ libraries. The sources selected for analysis primarily included journal articles and some grey literature. As the survey was completed in 2024, this article applied an exclusion criterion for articles more than six years old unless they provided background information, such as information on technology and history of technological literacy, and were not used as evidence. Dissertation papers were also excluded from the review.
[bookmark: _Toc1671915617]Search Prompts and Sources
1. AI and education literacy - Google Scholar (2,140,000 results)
2. AI systemic design biases and disability - Google Scholar (38,400 results)
3. identifying bias in ai and disability - Google Scholar (311,000 results)
4. AI bias and disability - Google (Results number not shown)
5. AI literacy initiatives - Google (Results number not shown)
6. AI literacy strategy to inform in Canada - Google Scholar (90,700 results)
7. AI and disability bias - Queen’s Omni search (168 results)
8. AI bias in education and disability - Queen’s Omni search (43 results)
9. AI literacy programs - Queen’s Omni search (605 results)
10. AI literacy programs and accessibility barriers - Queen’s Omni search (5 results)
11. AI literacy and accessibility barriers - Queen’s Omni search (25 results)
12. AI literacy and accessibility barriers and disability - Queen’s Omni search (2 results)
13. AI literacy and accessibility barriers - Google Scholar (236,000 results)
[bookmark: _Toc867494340]The Importance of AI Literacy 
Artificial intelligence (AI), as defined by IBM, is “technology that enables computers and machines to simulate human learning, comprehension, problem-solving, decision-making, creativity, and autonomy” (Stryker & Kavlakoglu, 2024). "Since its inception in the 1950s, AI has evolved significantly, progressing from the early days of symbolic reasoning (Wang et al., 2024) and problem-solving to data-driven approaches like machine learning and deep learning, and now the most advanced iteration: Generative AI (GenAI). GenAI employs deep learning to create complex content, such as long-form text, high-quality images, realistic video, and audio, making it a powerful tool across industries. Its applications offer a wide range of benefits, including automating repetitive tasks, generating faster and more insightful data analysis, enhancing decision-making, reducing human errors, ensuring 24/7 availability, and mitigating physical risks (Stryker & Kavlakoglu, 2024).
As technology becomes ever more integral to our world, influencing everything from daily communication to global industries, the need to stay informed and proficient with modern devices and systems grows increasingly urgent. Technological literacy equips individuals with the ability to adapt to rapid advancements, fostering resilience in the face of evolving tools and platforms. Beyond personal benefits, technological literacy enables individuals to engage meaningfully in a tech-driven society, bridging the gap between those with access to digital tools and those without, thereby narrowing the digital divide. It empowers the modern workforce by enhancing productivity, enabling collaboration in increasingly virtual environments, and opening pathways to innovation. Furthermore, it improves decision-making by equipping individuals with the skills to critically evaluate and leverage digital information, while also enhancing social well-being by fostering inclusion, connectivity, and access to essential services in an increasingly interconnected world (National Academy of Engineering, 2002).
Similarly, AI literacy functions in much the same way but represents the pinnacle of the literacy hierarchy. According to Yi (2021), the foundation of AI literacy is built on three core elements: functional, social, and technological literacy. These foundational skills come together to form AI literacy, which represents the most advanced stage of the literacy spectrum.2021). This underscores the critical role AI literacy plays in empowering individuals to navigate and thrive in a world increasingly shaped by artificial intelligence.
AI literacy has shown to have multiple forms of definitions that span from the simple to the complex; all correct in their own respect.
Kong et al. (2021) states that “AI literacy is an individual’s ability to not only utilize AI, but to also critically recognize changing cultures. Furthermore, based on the basis of understanding AI, AI literacy allows the individual to design their own life. In other words, AI literacy is the basic ability to become a subjective human in the AI era. ”AI literacy includes the passive ability to successfully protect personal information and the active ability to socially realize one’s dream (goal) by appropriately utilizing AI (2021). Understanding or evaluating AI are often dependent on the ability to interpret or explain the behaviour of ai models. AI literacy or Explainable AI (XAI) are deeply entangled – and the effectiveness and appropriateness of XAI must be considered in building AI literacy.
According to the work of Ng et al. (2021), AI literacy can be categorized into three levels: understanding AI, applying AI, and evaluating and creating AI. While the third level, "Evaluating and Creating AI," is tailored for specialized employment roles, the first two levels—understanding and applying AI—are relevant and accessible to the general population, equipping individuals with the skills needed to engage with AI in everyday life.  
With the work of developers, AI has evolved exponentially in the two decades. AI has always been compared to how well it can compare to human intelligence. While in certain tests, AI is still trying to reach the level of human performance, there are areas such as reading comprehension, language understanding, language interpretation and image recognition, where AI has surpassed the level of human performance (Giattino et al., 2023). With how quickly AI has progressed, the lack of literacy can create an environment of digital divide and digital exclusion (Yi, 2021).
It may seem from the previous statement that as time goes on and as AI improves, it will surpass human intellect and leave humans comparatively unintuitive and potentially useless. On the contrary, AI augments human intelligence through digital automation, and Ng et al. highlighted how AI literacy can engage learners in higher-order thinking activities (2021), while AI can be utilized for the more mundane tasks. This underscores the critical importance of fostering AI literacy to ensure individuals can fully harness the capabilities of AI while simultaneously achieving their own intellectual and creative potential.
[bookmark: _Toc1143099144]AI Literacy and Education
As AI increasingly permeates daily life and employment, schools have recognized its importance and have begun integrating AI literacy into their curriculums. With the development of age-appropriate technologies, scholars have shifted their focus to teaching and learning AI concepts, emphasizing the need for younger learners to use AI ethically to solve real-world problems (Ng et al., 2022). Studies have examined the effectiveness of AI education for students ranging from kindergarteners as young as four to post-secondary learners to the general population. 
As of 2021, more than 30 countries have released national artificial intelligence (AI) policy strategies. Policymakers want to educate the public about AI. Their reasons for doing so are somewhat more complex and include: increasing public awareness and engagement in policy discourse, increasing public trust of AI, and setting the stage for a stronger workforce and for more AI experts (Schiff, 2021). Educating the public about AI is important so that the public can “flourish mentally, emotionally and economically alongside artificial intelligence" (House of Lords, Select Committee on Artificial Intelligence, 2018). However, for citizens to meaningfully shape a future with AI as part of policy and public dialogue, they must be able to assess its risks and opportunities (Dawson et al. 2019).
The Digital Education Action Plan (2021-2027) is a policy initiative by the European Union (EU) that outlines a shared vision for high-quality, inclusive, and accessible digital education across Europe. It seeks to assist Member States in adapting their education and training systems to meet the demands of the digital age (European Commission, nd.). This policy initiative has 13 action plans, but for this paper, ‘Action 6: Ethical guidelines on the use of AI and data in teaching and learning for educators’ is the focus. The European Commission's 2022 guidelines on the ethical use of AI and data in education aim to raise awareness of AI's potential in teaching and learning, while highlighting possible risks, including ethical concerns. Developed by a group of education and AI experts, the guidelines provide practical support for primary and secondary teachers with little experience in AI. They focus on explaining how AI can be used in schools, helping teachers and students incorporate AI into their work, addressing ethical considerations, and supporting the development of relevant systems and processes. The guidelines also offer advice on adapting AI tools for various educational purposes.
When discussing education at the elementary/primary level, Yang (2022) emphasizes the importance of introducing children to AI at an early age, enabling them to develop foundational knowledge while also preparing them to recognize and navigate potential biases in AI systems. However, Druga et al. (2019) highlight a significant challenge: children from low socioeconomic backgrounds often face barriers in advancing their understanding and use of AI, underscoring the need for equitable access to AI education for all learners.
Ng et al. (2023) in Hong Kong developed the AI Literacy Questionnaire (AILQ) to assess secondary school students' understanding of AI. The creation and validation of the AILQ involved a comprehensive process, including a theoretical review, expert judgment, interviews, a pilot study, and first- and second-order confirmatory factor analysis. This tool not only evaluates AI literacy but also serves as a resource for enhancing AI education. It supports improved instructional design by aligning with the proposed affective, behavioral, cognitive, and ethical (ABCE) learning framework.
As explained above, there is strong reasoning on why younger students are being taught AI literacy, but it is equally important for post-secondary students and adults to attain this knowledge as well to be able to interact effectively with current and novel technology. Many governments have recognized the need and benefit of AI literacy in adults, including United States, China, Germany and Finland. Recent projects have aimed to introduce AI to college and university students from non-IT backgrounds, such as medicine, business administration, and teacher education (Laupichler et al., 2022). These initiatives recognize the importance of increasing AI skills among "non-experts"—a group that will likely use or collaborate with AI in the future. Basic AI literacy education focuses on understanding and critically reflecting on AI outcomes, rather than requiring programming skills or computer science knowledge, which are not typically considered essential for AI literacy (2022).
While an excellent job is being done toward formalizing and improving AI literacy, one key issue identified in the reviewed articles and papers is that only one focused on accessibility and disability. Tseng et al. (2022) stated that AI courses do not typically cover accessibility. When teaching ethics in AI, discussions on bias and fairness cover user diversity in terms of gender and race, but not disability. This highlights the broader issue of AI bias, which is often overlooked, perhaps there is even a bias in the way bias is examined and tackled, in discussions about AI development and its concerns or considerations for PWDs.
[bookmark: _Toc1843054380]AI Bias
[bookmark: _Toc914398815]General
In data science, bias is defined as an error that arises from faulty assumptions in the learning algorithm (White, 2021). AI bias refers to the systematic errors or unfair outcomes produced by artificial intelligence systems, often reflecting and amplifying societal inequalities. These biases can stem from skewed training data, flawed algorithms, or unintended consequences of system design. As AI becomes increasingly embedded in critical domains such as healthcare, education, hiring, and criminal justice, addressing bias is essential to ensure these systems promote fairness, equity, and trust. Bias can be introduced at any stage of a system's development, including through design flaws, biased data, or problematic metrics (Gama, 2024).
While previous discussions on AI education provide valuable insights, they often overlook the unique challenges faced by individuals with disabilities. Moreover, AI technology has introduced new societal challenges, including deepfakes, data bias, and concerns about digital privacy and security (Kong et al., 2021). As the demand for AI education grows, so too must the focus on how AI can be developed and applied to meet the needs of persons with disabilities.
[bookmark: _Toc718250491]Ability Bias
This bias has been well explored in terms of issues such as ethnicity and gender but has largely been unexplored in terms of ability bias. For example, a 2020 letter sent to the editorial board of Springer Nature, and now signed by over 2000 experts and students noted that “recent instances of algorithmic bias across race, class, and gender have revealed a structural propensity of machine learning systems to amplify historic forms of discrimination” (Coalition for Critical Technology, 2020). Their point concerning the return of phrenology under the guise of statistical models is well made. However, that ableism, discrimination against persons with disabilities, is almost certainly also present too but not included in this list, highlights the lack of attention that this issue has received to date.
Like other marginalized communities, persons with disabilities are disproportionately affected by stereotypes and systemic inequities. AI systems, increasingly integrated into critical social domains, play a significant role in determining the distribution of resources and opportunities. Despite being marketed as impartial and objective, these systems have repeatedly generated biased and erroneous outputs (Whittaker, 2019). Newman-Griffis et al. (n.d.) state that bias and ableism are not solely the products of algorithmic engineering. Instead, they emerge from specific design choices and decisions made during the development, evaluation, and management of AI technologies within particular, situated contexts. As AI grows, many industries are at risk of biases. This is why it is important for the disability community to be included in the design process as a major driver to combat this bias.
The education sector exemplifies the risks of AI bias. As the shift from in-person to online learning becomes more commonplace, AI-driven systems that assess students’ knowledge and abilities based on their online interactions risk misinterpreting and underestimating students with disabilities. For instance, time-restricted exams can disadvantage students who require accommodations, such as extended time, due to a disability (Trewin et al., 2019).
In employment, AI-powered tools are increasingly used in hiring, often promoted for their potential to eliminate human bias. However, these systems are not immune to the biases present in their data or design. Similarly, in public safety, AI systems can misinterpret behaviors of individuals with disabilities, leading to harmful outcomes. For example, stronger facial expressions used in sign language by individuals who are deaf may be misread as anger or aggression. Likewise, a prosthesis altering someone’s gait could mistakenly trigger a security alert for carrying a weapon (Trewin et al., 2019).
As organizations grow and face larger volumes of job applicants, they are challenged to balance competing priorities: attracting and retaining top talent, optimizing workflow efficiency and productivity, and controlling costs. To address these demands, employers are increasingly relying on automated tools to streamline the employee journey, from recruitment to retirement (Nugent, 2020). “It is up to companies to ensure they’re using AI in the hiring process as ethically as possible and not falling victim to overblown claims of what the tools can do,” (White, 2021). When CV/resume screeners, powered by AI systems, are used during recruitment, systemic inequalities contribute to a skills and qualifications gap for disabled individuals, which often places them at a disadvantage when assessed against traditional job descriptions and past hiring practices. Similarly, Glazko et al. (2024) stated that when GenAI, specifically GPT-4, is used for CV screening, it may create a bias against those who have a disability. Greater equity can only be achieved once this screening AI is trained using data on users with diverse cognitive and intellectual abilities (Nugent, 2020), and with principles of DEI (diversity, equity and inclusion) and disability justice (Glazko et al., 2024).
A common misconception is that technology is inherently neutral and unbiased. In reality, AI—including generative AI—has the potential to reinforce stereotypes, propagate discrimination, and spread misinformation or disinformation (Gama, 2024). Real-world examples of AI bias underscore these risks. Amazon’s recruitment system, for instance, was found to automatically reject female applicants (Weidinger, 2021), while a faulty facial recognition system falsely matched an innocent Black man to a crime, resulting in his wrongful arrest (Packin, 2021). This issue can be reinforced by White (2021) where in her article it states that “tools that claim to do things like analyze people’s facial expressions, their tone of voice, anything that measures aspects of personality [are false]”… and “At best, tools that claim to measure tone of voice, expressions, and other aspects of a candidate’s personality [are] measuring how culturally ‘normal’ a person is, which can ultimately exclude candidates with disabilities.” In the situation of an employment video interview, the AI will measure how ‘culturally normal’ the candidate is. These tools can place candidates with disabilities in a difficult position, forcing them to decide whether to disclose their disabilities before the interview process. On one hand, withholding disclosure might mean not receiving the necessary accommodations for automated assessments. On the other hand, candidates may feel uncomfortable disclosing a disability so early in the hiring process—or may prefer not to disclose it at all (2021).
These cases highlight the urgent need to address AI bias, ensuring that its development and deployment are inclusive, equitable, and reflective of diverse societal needs.
Furthermore, a study by researchers at Pennsylvania State University tested 13 AI language models for bias against individuals with disabilities. Using over 15,000 unique sentences per model, they found that these algorithms exhibited both explicit and implicit biases. For example, when disability-related terms were included, positive adjectives like 'good' were often interpreted negatively by the models.  (Lyerly, 2023).
Venkit & Wilson (2021) and Venkit et al. (2023) conducted two sentiment analysis studies two years apart to understand how these sentiment analysis tools interpret language and sentences with disability key terms, such as blindness, deafness, physically/mentally handicapped, autism, etc. In the 2021 study, they used the tools TextBlob, VADER, Google Cloud Natural Language API and DistilBERT. In 2023 they used VADER, Google, TextBlob, DistilBERT and toxicity detection model, Toxic-BERT. The results in both of these studies showed all of the models interpreted the words in a negative manner and exhibited statistically significant explicit bias against persons with disabilities.
Another separately conducted sentiment analyses were conducted by Mei et al. (2023) using Masked Language Models (MLM) on 93 stigmatized groups, including those with disabilities. Utilizing BERT, and various modified BERT models and XLNET, testing and evidence indicated that MLMs and their sentiment classification tasks exhibited biases against socially stigmatized groups. 
While AI is being taught to be utilized and taken advantage of in daily life, education and employment, persons with disabilities are inherently at a disadvantage.  
[bookmark: _Toc512444327]Solutions Toward Reducing AI Bias
Increasing AI literacy among key groups—such as AI developers, educators, and end-users with disabilities—is an essential step toward reducing bias in artificial intelligence systems. The World Economic Forum published an article in 2022 stating the best way to have AI be utilized by everyone and to reduce bias would be to foster universal AI literacy and prioritize diversity in AI development and deployment. For AI developers, enhanced literacy can provide a deeper understanding of how to identify, mitigate, and prevent disability and accessibility biases during the design, training, and deployment of AI models. By equipping them with knowledge about inclusive data practices, algorithmic fairness, and ethical considerations, developers can create systems that are more equitable and representative of diverse user needs. Furthermore, policies should be developed to prevent discrimination against persons with disabilities in AI applications, while also establishing clear accessibility standards and regulations to ensure inclusivity (Krupiy & Scheinin, 2023 and ASC, 2025).
For educators, AI literacy allows them to integrate discussions of disability and accessibility bias and fairness into curriculums, preparing the next generation to engage critically with AI technologies. Educators also play a vital role in fostering awareness among students about the societal impacts of AI and empowering them to challenge biased systems.
End-users with disabilities benefit from AI literacy by gaining the tools to navigate and assess AI technologies effectively. This knowledge empowers them to advocate for accessible and inclusive AI systems, enabling more meaningful participation in the development process and ensuring their voices are heard. When these key groups are equipped with AI literacy, it creates a collective foundation for identifying biases, raising awareness of ethical concerns, and driving the development of fairer, more inclusive AI solutions.
"AI applications trained on unrepresentative datasets can produce disparate impacts, even when data explicitly referencing protected classes is excluded (Tilmes, 2022). Therefore, a broader and more diverse sample of training data should be used to help reduce bias. However, promoting fairness should not rely solely on technical adjustments to training data or input-output relationships. Instead, data scientists should adopt a disability justice approach, which recognizes that factors like the number of errors AI can make and its level of accuracy, while important, are inadequate on their own for understanding and addressing algorithmic bias. Rooted in the interdependent nature of socio-political and economic relationships, disability justice moves beyond traditional medical and rights-based frameworks to address the structural ableism embedded in AI systems (El Morr et al, 2024). This perspective provides a framework for examining how ableist structures and norms subtly influence and constrain the seemingly objective elements of AI design (Tilmes, 2022)."
[bookmark: _Toc699640902]Conclusion
By fostering foundational AI literacy among the broader population, individuals can become more informed and critical consumers of AI-powered tools and systems. This enhances their ability to make better decisions while empowering them to engage in meaningful discussions about the ethical and societal implications of AI. In particular, addressing AI bias toward persons with disabilities is essential to creating technologies that are truly inclusive and equitable. Such bias can perpetuate systemic barriers, reinforcing existing inequities and limiting opportunities for those with disabilities. By prioritizing AI literacy, especially for marginalized groups and those designing AI systems, we can bridge the knowledge gap, reduce misinformation, and ensure that AI technologies are developed and applied in ways that reflect the diverse needs of society. This focus is crucial to harnessing the full potential of AI to address global challenges, dismantle ableist structures, and create a future that values and benefits everyone equally.
[bookmark: _Toc651239906]Future Research 
Throughout this study, numerous intersections between AI, healthcare, and individuals with disabilities were identified. Exploring the role of AI in enhancing accessibility and outcomes within the healthcare system presents a valuable opportunity for future research. Additionally, investigating the potential of explainable AI to foster transparency, trust, and usability can help advance equitable and inclusive AI solutions. Future research should also examine barriers within AI tools, such as failures in assistive technologies or the ways algorithmic decision-making can limit the autonomy of persons with disabilities—whether in healthcare decisions or everyday navigation tools like Google Maps.
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Below are the questions that were asked to the participants:
1. Can you think of some examples of bias and discrimination in AI?
2. What can be considered as bias/discrimination in accessibility tools?
3. Have you experienced or heard of any cases of bias or discrimination in AI tools?
4. Do the assistive technology providers give sufficient information about system failure? 
5. What are some of the barriers or challenges you have experienced in using AI tools?
1. What does Artificial Intelligence mean to you? 
2. How have you used AI technology in daily life? Can you think of some examples of AI? 
· Probing question: Ask them about their educational background, employment background if applicable and see if they can think of ways AI is used in their space. 
3. One of the terms that is regularly used in the artificial intelligence space is “Black Box”. Have you heard of this term before? What comes to your mind when you hear this term? 
4. Most of the information is being shared in a visual way. For example, infographics, charts are used to convey messages , data etc. How do you as a person living with sight loss interact with these infographics and visual components? 
5. What do you use data visualization for?
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Below are the questions that were asked to the participants:
1. Can you think of some examples of bias and discrimination in AI?
2. What can be considered as bias/discrimination in accessibility tools?
3. Have you experienced or heard of any cases of bias or discrimination in AI tools?
4. Do the assistive technology providers give sufficient information about system failure? 
5. What are some of the barriers or challenges you have experienced in using AI tools?
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Final Report
Advocamp Research Day: Lake Joseph Centre
June 11, 2023
Background
From June 8- June 10, CNIB hosted the fifth annual Guide Dog Advocamp at the Lake Joseph Center, bringing together guide dog handlers from across Canada to build their advocacy skills. CNIB’s Research team invited participants to stay on an extra day (June 11) to consult these participants on the topic of artificial intelligence (AI) as part of the Accessible and Explainable AI project. Thirty participants took part in the consultation sessions. All participants will be provided with a $200.00 gift card for their contribution. 
Agenda
The day kicked off at 10:00 a.m. with the introduction of Dr. Mahadeo Sukhai, the Research Team members who were present, and the assembled participants. The participants were briefed on the day's schedule and what was expected of them. Dr. Sukhai then conducted a review of the consent form that all participants were required to endorse for their continued participation. Given that the project focused on digital storytelling, a key component of the research methodology involved capturing images of guide dog handlers with their dogs and recording video footage during consultation sessions. Consequently, Dr. Sukhai also provided an overview of the photo and video release/promotional consent form. Following the consent process, Peter Field and Akriti Pandey went over the results from the Guide Dog Access project.  You can find a summarized version of this consent in Annex A.
About the Project
In 2022, research was conducted in the context of Guide Dog Handler Access Project, where the focus was to understand the experience and effects of the pandemic on guide dogs and guide dog handlers, along with understanding the definition of access around guide dogs vs. service dogs. This year, as part of the Accessible and Explainable AI in Decision Making project, the focus was to understand how artificial intelligence impacts people with sight loss, what their perception of AI is, and what their concerns related to AI are. 
The objective of the project is to understand:
1. The biases in machine learning
2. Understand accessibility barriers to AI explainability and remove them by proposing accessible techniques
3. Proposing and promoting new best practices concerning how to explain the behavior of AI system in accessible ways
4. Provide a database of options for accessible explainability technologies/techniques aimed at technical developers, business leaders, and policymakers
However, before tackling the accessible explanations of AI, it is important to understand if tools that use AI are accessible to people, where the members of sight loss community think the biases are, and what their understanding of AI is. 
Another part of the day that relates to the topic of Artificial Intelligence was the robotic guide dog project. Researchers from OntarioTech University sought to explore individuals' opinions regarding robotic guide dogs, examine their interactions with traditional guide dogs, and evaluate various fabrics for potential use in robotic companions.
Overview of the day
The day was planned to be divided into 3 sections. In the plenary, Peter and Akriti went over the results of last year’s guide dog survey. A poll was also done to assess the kinds of apps participants used, and based on the apps that were mentioned, 6 categories of apps were made: OCR related, Transit Apps, Seeing AI, Recommender apps, Medical apps, and Voiceover apps. After the plenary, participants had activities organized by the Lake Joe team, that they could participate in. As they participated in those activities, they were asked if researchers could take their pictures with their guide dogs, and also do a short one-on-one interview on the topic of trust in AI. Many participants volunteered to be interviewed and all participants consented to their photographs being taken. In the afternoon, participants were divided into groups based on the categories they chose and went with the facilitator and note takers to their respective sessions. Two of the sessions (The OCR session, and Transit apps) were video recorded. The decision to record these two sessions was made based on the facilitators who were working exclusively on the AI project. 
After the sessions concluded, participants got together in the dining hall for their next session on robotic guide dogs. Four students from OntarioTech had prepared questions around robotic guide dogs and facilitated their sessions with 6-7 participants in each session. The four groups went to different lounges/ Rec room with their facilitator and the note taker. Two of these sessions were also recorded for the digital art project.
After the research sessions were over, participants were thanked for their time and contribution and were given the rest of the day to take part in camp activities, rest and relax. Researchers had a debrief meeting amongst themselves to go over the findings, takeaways, and challenges to consider for the next time. 
The last part of the day included demonstrations of some pieces of sample fabric to be used in the robotic guide dog project. OntarioTech Students talked to some of the participants, showed them the fabric that would be best suitable for the plush cat, QOOBO. 
Session 1: Apps 
This section will go over the general results found pertaining to the apps in the various categories. There were six interview-style questions asked, and two case based questions. The two cases were presented to the participants and participants were asked to tell whatever came to their mind. Some of the ideas that they could reflect on were the usefulness of AI, bias and discrimination, situations where these tools would have come in handy, trust in AI with regards to safety and privacy etc. Questions will be attached in Appendix 1.
OCR Apps 
1. OCR App Challenges:
· OCR (Optical Character Recognition) apps are useful tools, but they face limitations, especially with low-quality printed materials.
· Issues with steady hand while using OCR apps, particularly for reading handwritten content.
· Comparison of different OCR apps such as Cam Scanner, Microsoft Lens, and OCR Text Scanner, highlighting their similarities and differences in text recognition.
2. OrCam and Accessibility:
· Mention of OrCam, described as a pair of glasses without lenses, with a focus on its tap system. The tap system works well in providing information, but it lacks clarity in specifying what it is explaining, especially when watching videos.
· Desire to explore more accessible alternatives for classroom use.
· Past experiences of limited access and availability of apps during the speaker's school days.
3. Accessibility Challenges:
· Frustration with the alignment, voice, and overall accessibility of devices and apps.
· The importance of easy-to-use features for research, including highlighting, note-taking, and citation.
· The lack of accessibility in certain apps, often due to issues with contrast and design.
· The need for all apps to be accessible from the start, regardless of vision-related challenges.
4. AI and Visual Recognition:
· Discussion of AI-powered apps like Seeing AI, which can identify objects, including money.
· The importance of AI recognizing and providing context with proper inflections.
· Concerns about the need to visit specialized libraries (e.g., CNIB Library) for accessible books and the lack of accessible documents for various materials.
5. Trust in AI:
· Trust in AI's consistency for reading documents fluidly.
· Situations where AI may be trusted, such as reading menus at fast-food restaurants.
· The importance of learning to interpret Braille cells.
· Discrepancies in trust based on typing speed, dyslexia, or camera-based selection. AI is based on the norms of society, and etiquette such as eye-contact, clear speech etc. are biased and these biases are introduced to AI. Biased tools result in biased outcomes.
6. AI in Different Environments:
· The need to test AI apps for comfort and accuracy, especially in non-English-speaking countries or regions with diverse accents.
· Challenges with AI's effectiveness in rural areas with outdated or limited data.
7. User Independence and Preference:
· Personal preference for trying to use AI apps independently before seeking assistance.
· The variability of using AI versus human assistance depending on the situation. Riskier situations require double checking with another human. 
Overall, the themes highlight both the potential benefits and challenges of using OCR apps and AI for individuals with sight loss, emphasizing the importance of accessibility, accuracy, and trust in these technologies.
VoiceOver 
1. Use of Voiceover, Siri, and Smart Home Devices:
· Participants shared examples of when they have used Voiceover and Siri, such as texting, reading information from various apps, and using social media.
· Some participants also mentioned using smart home devices like Alexa and Google Home for managing household tasks, playing music, and setting reminders.
2. Features and Usability:
· Participants generally found Voiceover and Siri easy to use and appreciated features like adjusting speaking speed, screen curtain for privacy, and modulating voiceover functions.
· Some expressed concerns about certain apps not being fully conducive to Voiceover, especially after iOS updates.
· Participants liked the convenience of smart home devices but had mixed experiences with their setup, with some finding it less accessible.
3. Experiences and Concerns:
· Several participants mentioned declining accuracy in Siri's dictation function over time.
· There were concerns about Siri's glitches, including adding inappropriate terms to messages and cutting off the beginning of messages.
· Participants had varying degrees of trust and satisfaction with Siri, especially when it came to accessing calendar appointments.
· Some participants felt that smart home device setup, particularly Alexa, was inaccessible.
4. Desired Features and Improvements:
· Participants expressed a desire for better descriptions of photos and charts.
· They wanted more detailed answers from Siri and less reliance on providing links.
· Concerns were raised about privacy and the intrusiveness of apps.

5. Safety and Comfort:
· Some participants felt safe using these apps independently, while others had concerns about setup and privacy.
· Privacy considerations were discussed, but participants generally felt safer using these apps than exposing sensitive data to others.
6. Unusual Behavior and Dangerous Situations:
· Participants shared instances of AI, like Voiceover in travel apps, providing incorrect information that could lead to potentially dangerous situations.
· Some participants found AI's changing performance and behavior confusing.
7. Trust in AI and Policies:
· Participants were curious about the policies and standards governing AI use.
· Some expressed a preference for individual agreement customization rather than accepting blanket terms.
· Concerns about potential bias in AI decision-making were raised.
8. Case Studies:
· Case studies were discussed, highlighting potential issues with AI in resume screening and language translation.
· Concerns were expressed about potential discrimination and bias in AI-based decision-making.
Overall, the discussion reflected the participants' experiences, challenges, and expectations regarding Voiceover, Siri, and smart home devices, as well as broader concerns about AI and accessibility.
Medical apps
1. Health Tracking and Monitoring: 
· Participants mentioned various apps for tracking health-related data such as those for monitoring blood pressure and glucose levels, and managing prescriptions and weight, and promoting general well-being. These apps help users monitor their health conditions effectively.
2. Integration and Convenience:
· Many participants appreciated the integration of multiple features within a single app. They valued the convenience of having various health-related functions such as alarms for blood sugar levels, medication reminders, and fitness tracking, in one place.

3. Accessibility and Voiceover: 
· Accessibility features, such as VoiceOver for individuals with sight loss, were discussed as crucial for ensuring that these medical apps are usable by individuals with disabilities.
4. User Experience: Ease of use and user-friendliness were important factors for participants when discussing these apps. Some apps received praise for their intuitive design and accessibility, while others had room for improvement.
5. Data Analysis and Reporting: Participants highlighted the importance of apps that can provide data analysis and reports related to their health conditions. This feature allows users to track their progress effectively.
6. Challenges and Gaps: 
· Participants also discussed the challenges and gaps in these apps. Issues like the need to change sensors frequently, accessibility problems, and limitations in customization were mentioned. Accessibility issues were discussed, particularly in apps that rely heavily on visual elements, and lack descriptions for non-visual users. 
7. AI Integration: The discussion touched on the potential for AI to enhance these medical apps. Participants considered how AI could assist with tasks like interpreting medical terminology, improving accessibility features, and offering personalized recommendations based on user data.
8. Equity and Inclusivity: Participants emphasized the importance of ensuring that AI in hiring processes doesn't discriminate against persons with disabilities or those who may not fit typical parameters. They stressed the need for a more personable and equitable approach.
9. Ethical Considerations: Some participants expressed concerns about AI playing a significant role in decision-making, with worries about privacy and ethical implications, including the dehumanization of the hiring process.
10. Future Outlook: Participants debated whether AI's role in hiring might become more common in the future but expressed uncertainty about its current readiness and ethical implications.
11. Personalization and Adaptation: The desire for AI to adapt to individual needs and preferences, such as setting realistic fitness goals or providing accessible options, was highlighted as a valuable aspect of AI in health apps.
This discussion provided insights into the use of health-related apps, challenges faced by users with disabilities, the potential for AI-driven enhancements, and ethical considerations related to AI in various contexts, including hiring processes.
These themes reflect the diverse range of experiences and considerations related to medical apps, including their functionality, accessibility, and the potential for AI integration to enhance user experiences and health outcomes.
Transit Apps
Themes related to the discussion about transit apps and AI include:
1. Use Cases and Context: Participants discussed using transit apps like Google Maps and Move It for various navigation purposes, both indoors and outdoors. They mentioned scenarios such as finding bus stops, checking routes, and ensuring they are at the right location.
2. App Features and Accessibility: Participants appreciated features like GPS tracking, notifications, and street view in transit apps. Accessibility features, such as VoiceOver for blind users, were also highlighted as crucial for usability.
3. Setting Up the App: Setting up the apps was described as a relatively straightforward process, involving downloading from app stores. Participants also mentioned notifications as a key feature, which could be related to AI.
4. AI in Transit Apps: Participants discussed the potential for AI in transit apps, such as traffic prediction and scheduling stops for specific needs. They highlighted the importance of AI accuracy, especially for GPS positioning and obstacle detection.
5. Gaps and Improvements: Participants identified areas for improvement in transit apps, including better contrast options, voice command support, audio beacons for bus stops, and improved obstacle detection. 
6. Trust and Safety: Trust in transit apps was discussed in terms of reliance on them for navigation. Participants generally trusted the apps to a certain extent but noted that they wouldn't rely solely on them, especially in challenging situations or when using guide dogs.
7. Failures and Cautious Optimism: Participants highlighted the potential for AI and transit apps to fail and emphasized the importance of maintaining cautious optimism when using them. They shared experiences of relying on other sources of information for safety.
8. Safety Policies: Safety policies discussed included the importance of accurate GPS positioning and obstacle detection.
9. AI in Hiring: The discussion expanded to AI's role in hiring processes, with participants expressing concerns about bias in AI-driven resume screening. They suggested that AI could be useful in pre-screening but should be complemented by human evaluation.
10. AI in Accessibility: Participants also considered AI's potential in making menus and other printed materials accessible through scanning and reading aloud. They discussed scenarios where this AI tool could be useful and its limitations.
11. Human Touch: Participants emphasized the value of the human touch in decision-making processes, especially in hiring. They highlighted the importance of understanding AI's decision-making and addressing biases.
12. Challenges and Improvements in Assistive Technology: Participants shared their experiences with assistive technology, including magnifiers and scanning tools. They discussed how these technologies have improved over time but still have room for enhancement.
Recommender apps
1. App Usage and Ease of Use:
· Participants discussed a variety of apps they use for entertainment, information, and accessibility, including Audible, Facebook, Netflix, YouTube, Dolphin Easy Reader, podcasts, Listen Now Radio, BlindSquare, Seeing AI, and Library.
· Ease of use varied among these apps, with some finding certain apps straightforward once they became familiar with them.

2. Challenges with App Recommendations:
· Some participants mentioned that app recommendations can be overwhelming or endless, making it difficult to find content of interest, particularly in Netflix and Facebook.
· The complexity of the interface and navigation buttons in Facebook confused some users.

3. Setting Up Apps and AI Features:
· Participants generally found setting up apps to be easy, although linking with other apps and dealing with login credentials could be cumbersome.
· They pointed out that AI features are often present in the form of recommendations, particularly in movie and show selections.

4. Technical Glitches and Frustrations:
· Several participants expressed frustration with technical glitches in certain apps, like Dolphin Reader, and found the setup process challenging.
· They emphasized that technical issues can be discouraging, especially for older users who may not be perceived as tech-savvy.

5. Suggestions for Improvements:
· Participants suggested that apps should provide a smoother login experience and fewer recommendations, making navigation more straightforward.
· In the case of BlindSquare, they suggested improving the accuracy of the information provided.

6. Trust and Risks:
· Trust in apps varied, with participants acknowledging that while they enjoy using apps, they don't trust them completely.
· Some mentioned experiences of being hacked, while others cited inaccuracies in apps like SoundScape.

7. Behavior of Apps and Misunderstandings:
· Participants recounted instances where apps didn't understand their queries or gave inaccurate information, particularly in Siri and GPS apps.

8. Policies for Trust:
· Participants expressed the need for more accessibility features and policies that ensure developers prioritize accessibility.
· Transparency regarding data collection and recommendations was seen as crucial for building trust.

9. Preferential Human Interaction:
· There was a preference for human interaction over relying solely on AI, emphasizing the importance of the human element in decision-making.
Seeing AI
1. App Usage and Features:
· Participants use AI apps like Microsoft's Seeing AI for various tasks, such as reading short texts, identifying currency, scanning documents, and reading labels.
· Different individuals use the app for diverse purposes, including reading mail, checking thermostats, and scanning product IDs.
2. App Usability:
· Overall, participants found Seeing AI to be user-friendly, with easy navigation between different features.
· The app's simplicity and instantaneous responses were appreciated.
3. App Setup and AI Features:
· Setting up the app was generally straightforward; however, participants mentioned the annoyance of having to go through consent after every update.
· Each participant had specific preferences for which AI features they found most useful, such as reading text, images, or recognizing people.
4. Identified Gaps and Concerns:
· Participants mentioned several gaps in the app, such as the need for improved navigation, OCR accuracy in challenging conditions, and better control over reading speed.
· Concerns were raised about the potential overloading of features within the app, making it less efficient.
· Some participants wished for the app to describe objects, while others preferred a separate navigation app.
5. Trust in AI:
· Trust in AI varied among participants. Some had reservations about Microsoft's role in collecting data, while others were more trusting.
· Participants expressed the need for stronger laws, more transparency, and clearer privacy policies to build trust in AI.
6. AI Behavior and Misunderstandings:
· Instances were shared where the app did not correctly read documents or had difficulty scanning certain items.
· Concerns about AI's inability to verify information and the need for developers to acknowledge data limitations were highlighted.
7. AI in Hiring and Menu Reading (Scenarios):
· Participants expressed reservations about using AI in hiring processes, concerned about biases and the lack of human interaction.
· While AI could assist in reading menus, participants emphasized the importance of social interaction and personalized assistance in such scenarios.
8. Desired AI Applications:
· Participants had high hopes for AI in various areas, such as helping with navigation, providing real-time information, and enhancing accessibility.

9. Limitations of AI:
· Participants discussed the need for AI to address moral dilemmas, such as decision-making in potentially hazardous situations like autonomous driving.
· They also highlighted the importance of building trust and reliability into AI for persons with disabilities.
10. Trust and Transparency:
· Trust in AI was influenced by factors like the source of the app and the transparency of its operations.
· Some participants expressed trust in certain AI functions but not in others.
Session 2: Robotic Guide Dogs
The second half of the day focused on prospects on robotic guide dogs. The CNIB Research Team is working with designers from OntarioTech University to design a “Robot” guide dog and wanted to ask guide dog handlers about their perception of them. There were no prototypes available, but the research session was an opportunity for the guide dog handlers to influence the design of this innovative technology. There were four facilitators for these sessions, and the group of 30 guide dog handlers were equally divided amongst the four groups. The session was 90 minutes long, and two of these sessions were recorded as part of the digital storytelling project. Questions will be attached in Appendix 2. 
Themes
Theme 1: Interaction with Robots
· Participants shared experiences of interacting with robots, including food delivery robots, robotic vacuum cleaners, and restaurant robots.
Theme 2: Companionship with Guide Dogs
· Participants described their companionship experiences with their current guide dogs, highlighting qualities like loyalty, affection, and mutual trust.
Theme 3: Personal Barriers in Getting a New Guide Dog
· Barriers to acquiring a new guide dog included the application process, wait times, scheduling training, and ensuring a suitable match.
Theme 4: Challenges in the Initial Months with a Guide Dog
· Challenges during the first few months of using a guide dog included establishing trust, learning the dog's personality, building confidence, and adapting to the partnership.
Theme 5: Difficult Commands and Actions
· Participants discussed challenging commands for their guide dogs, such as "heel," "leave it," and dealing with distractions.
Theme 6: Challenges Faced by Guide Dogs
· Challenges faced by guide dogs included deviating from intended paths, responding to scent distractions, navigating escalators, dealing with distractions, and adjusting to varying speeds.
Theme 7: Overcoming Challenges
· Participants shared the time it took for their guide dogs to overcome certain challenges, with varying durations from weeks to years.
Theme 8: Training with Robotic Dogs
· Participants discussed the potential use of robotic dogs in training, including practicing skills, simulating distractions, and improving training techniques.
Theme 9: Usefulness of Robotic Dogs
· Opinions on the usefulness of robotic dogs ranged from considering them as a potential temporary solution or a tool to build skills for first-time guide dog handlers to reservations about their ability to fully replicate the bond with real dogs.
Theme 10: Effectiveness of Robotic vs. Living Guide Dogs
· Participants expressed mixed views on the effectiveness of robotic guide dogs in new environments, with considerations for ease of learning and adaptation.
Theme 11: Concerns About Robotic Guide Dogs
· Concerns included potential dependency on robots, expensive repairs, ethical considerations, and public perceptions of guide dog alternatives.
Theme 12: Emphasis on Emotional Connection
· Participants highlighted the importance of emotional connections, companionship, and the unique bond formed with living guide dogs that may not be replicable by robots. 
Feedback on Fabric
The aim of this was to create the best version of QOOBO possible. The first two participants who were introduced to QOOBO mentioned that QOOBO could improve its fur texture, shape, and colour. Because of the limited textiles shops in Oshawa, OntarioTech Students chose the best texture they felt was closely linked to cats or dog’s fur.
Five samples were shown to the participants, and participants touched the fabric to give feedback. 
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Figure 1
Participants highlighted how soft this fabric was. 
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Figure 2
Only a few participants liked the feel of this fur, most found it to be very synthetic feeling and it was too fake. 
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Figure 3
This fabric was the most popular of them all and was described as the softest. It resembled the length and hair of most short haired cats. 
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Figure 4
This fabric was not popular, people thought it was too fake. Some said it resembled a dog’s shabby fur. This was brought because the first two participants mentioned how the fur should be longer. It did not resemble much of animal’s fur, but a few participants did like this.
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Figure 5
Majority of participants did not like this one, with an exception of one or two. 
Overall, majority of participants preferred the softness of a fabric rather than its resemblance to an animal. As a result, one of the students has started making a QOOBO from scratch with fabric 3. 
Conclusion
In conclusion, the report collectively highlights the experiences, challenges, and expectations of users when it comes to apps and AI technologies across various domains, with a focus on accessibility, usability, and trustworthiness.
Some of the major themes common amongst all the apps were the lack of accessibility, ethical concerns, privacy concerns, and the increased possibility of improving AI, transparency and trust in AI technologies. 
A key outcome of the second session on robotic dogs was the emergence of several prominent themes that underscored the perspectives and experiences shared by the guide dog handlers. The themes encompassed a broad spectrum, shedding light on both the challenges faced by guide dog users and their insights into the potential of robotic guide dogs. Some of the themes that emerged were the participants’ experiences with their guide dog, companionship and loyalty, challenges faced by their guide dogs, usefulness of robotic guide dogs during training, robots’ potential to adapt to new environments, and apprehension towards robotic guide dogs.
In summary, the research day proved to be highly productive, fostering valuable knowledge sharing and feedback. Our upcoming plans include crafting a digital art video utilizing the media collected during the day and further engaging with a younger demographic to gather insights on their perspectives regarding artificial intelligence.
Appendix 1

Questions regarding the apps
1. Can you give me examples of situations when you have used this app? 
2. What are some of the features of this app that you like and how easy is it to use? 
3. How was your experience in setting up the app? What are some of the features in this app that you would classify as AI? 
4. Thinking about features that could be included, where do you think are the gaps? 
5. In which situations would you totally rely on this app? Where does it fall short? Do you feel safe and comfortable using it without any other kind of support from other technologies, your guide dog, or other people? 
6. Can you recall a situation where this app or any other AI tools you have used have behaved in a way that you did not understand? Have you ever encountered dangerous situations (for example, confusing directions or unclear instructions)? 
7. In what situations are you likely to trust AI? In other words, what features, policies or standards need to be met for you to trust the decision that AI makes? 
Case based questions
I will read out some scenarios to you related to artificial intelligence being used in certain situations. Your task is to tell me anything that comes to your mind when you listen to these scenarios. Some of the ideas that you can reflect on are usefulness of AI, bias and discrimination, situations where these tools will be handy, trust in AI with regards to safety and privacy etc. 
Scenario 1: A company, named ABCD, is looking to hire someone for the position of application analyst. The hiring manager is swamped with work, and in a recent consultation, was told about the new AI tool that the company uses to screen potential applicants. In this tool, the candidate’s resume is screened and they are called for an interview. The interview asks participants to switch on their camera, and record a presentation describing the work they have done, the skills they have, and what they can bring to the organization. Another part of the interview is a timed test, where a sample problem is provided to the candidate, and they are required to identify the issue and type in the response. The hiring manager is ecstatic on hearing about this because she does not have time to manually do this entire process. What are your thoughts on this? 
Scenario 2: Eve lost her sight when she was very young and has used technology to empower her to be independent and support her in many areas of her life. She has been selected as a presenter in a conference abroad. While she is comfortable traveling alone, it does take some time for her to get acquainted with the space, the food etc. When she arrives at the presentation site, she is overwhelmed by thousands of people walking around and conversing with each other. To calm her nerves before the presentation, she decided to eat something. When she reached the restaurant and asked for a menu, there was no digital menu available or any QR codes on the soft copy of the menu. She decided to use her newly acquired assistive device, which allowed her to scan the menu by taking an image, ask questions and hear the response, all in real-time. She was able to order what she liked and was ready to ace the presentation. What are your thoughts? Along with some of the advantages, can you identify possible situations where this tool might not be accurate?
Appendix 2
Guide Dog Questionnaire
Intro
Our team of researchers are focusing on the connection between animals and humans. We understand the importance of animal therapy, we also understand there are many situations where living and breathing animals are not suitable/feasible for certain circumstances. For example, allergies, dog shortages, fear of dogs, cultural differences.
It is important to recognize that robotic animals should not replace living and breathing animals as the bond between humans and animals are rare and valuable. However, these technological advancements offer supplementary solutions.
Ice Breaker Qs
1. Have you ever interacted with a robot or know someone who has and could you explain what thoughts and feelings you had with this previous experience?
2. Please indicate your level of agreement with the following statements regarding robotic guide dogs and companionship, on a scale of 0 to 5 (0 being not important at all, and 5 being very important).
a) Robotic guide dogs can offer a sense of companionship. 
b) Robotic guide dogs can offer a sense of emotional support. 
c) Robotic guide dogs can be just as loyal as living breathing dogs 
d) Robotic guide dogs can be a suitable alternative for individuals in the absence of a living breathing dog. 
3. On a scale of 0-5, how much do you believe that robotic guide dogs can effectively assist people with visual impairments in navigating their surroundings?
Main Questionnaire
4. How would you describe the companionship experience with your living and breathing dog? For example: loyal, affectionate?
5. On a scale of 1 to 5, please rate the importance of the following factors when considering companionship with a guide dog (0 being not important at all, and 5 being very important).
a) Reliability and trustworthiness 
b) Companionship
c) Mobility assistance 
d) Training and skill set. 
6. What are some personal barriers you encountered when getting a new guide dog?
7. What are some societal barriers you encountered when getting a new guide dog?
8. What was the most challenging thing to learn when starting to use a guide dog in the first couple of months?
9. In your experience, what is the most difficult command with new or old guide dogs?
10. In your experience, what’s the most challenging thing for your guide dog to do? e.g navigate.
11. How long did it take for the guide dogs to overcome these barriers?
Explanation for the next question - mainly to the trainer (aka the note takers)
“When humans teach and train dogs,”. We wish to determine if training with a robotic dog aids training with a living dog. Therefore, the question is:
12. How do you think robotic guide dogs will help you learn how to train living breathing guide dogs?
13. How would a robotic dog be useful for you and could you explain why you chose this answer?
14. What are your thoughts on the effectiveness of a robotic guide dog in a new environment compared to a living breathing guide dog in a new environment?
15. What concerns or reservations do you have about using robotic guide dogs? (Lack of emotional support, safety, social acceptance, lack of natural behaviours.)
AFTER QUESTIONS
16. Please indicate your level of agreement with the following statements regarding robotic guide dogs and companionship, on a scale of 0 to 5 (0 being not important at all, and 5 being very important).
a) Robotic guide dogs can offer a sense of companionship.
b) Robotic guide dogs can offer a sense of emotional support
c) Robotic guide dogs can be just as loyal as living breathing dogs.
d) Robotic guide dogs can be a suitable alternative for individuals in the absence of a living breathing dog.
17. On a scale of 0-5, how much do you believe that robotic guide dogs can effectively assist people with visual impairments in navigating their surroundings?
18. Are there any other comments or suggestions you would like to add regarding robotic guide dogs?


Annex A
Participant Consent Form 
Supervisor and Contact Information: 
Dr. MAHADEO, SUKHAI. Vice-President Research and International Affairs and Chief Inclusion and Accessibility Officer, Canadian National Institute for the Blind (CNIB). Email: Mahadeo.Sukhai@cnib.ca 
Objectives and Summary:
This June 11, 2023 Research Day brings together guide dog handlers and researchers with the CNIB Research Team as well as researchers from OntarioTech University to discuss issues of common interest. This year’s version of Research Day focusses on the relationship between guide dog teams and aspects of smart phone app use and artificial intelligence (AI), as practiced by guide dog users. During this research day guide dog users will be asked about their views and experiences on using a variety of apps as well as current and future concepts regarding the use of AI in the context of guide dog navigation.
During the day guide dog handlers will be part of a plenary session, where we will all be together, as well as break out sessions where handlers will have the opportunity to discuss these issues in smaller groups. Some of these groups may be video-recorded, and notes will be taken at all sessions.
One outcome of the day is the development of a digital art project where the CNIB Research Team expects to capture the relationship between guide dog handlers, their guides, and their comfort levels with various applications and AI concepts. As a result, throughout the day, guide dog users may be approached to have photographs taken of them and their guide dogs as part of this digital art project. The aim of this digital art project is to demonstrate the human interaction between guide dog users and their dogs, as well as portray any possible impacts the introduction of technology, including artificial intelligence, could have on users’ experience and ability navigating and moving about in the world.  
Any data collected during the course of Research Day will be kept anonymous and confidential. Videos and photos will be stored on SD cards belonging to the CNIB Research Team, meaning that no videos or photos of guide dog handlers and their dogs will be stored on personal devices. Data and video and photographic images will be stored in compliance with CNIB’s privacy policies and will not be shared with parties outside of this research project. Participants will be asked to sign a separate release form with respect to the taking of photos and videos to ensure they have provided their consent for this part of the day’s activities. 
Risks and Benefits:
We do not anticipate any risks or direct benefits from your participation in this Research Day. You will be compensated for your time and participation in the form of a gift card, which will be e-mailed to you following the session. Please note that participation in these activities is entirely voluntary and confidential. Decisions you make around your participation will have absolutely no impact on the services you receive from CNIB, either now or in the future. You can end your participation in these activities at any time, and you can choose not to answer certain questions. And, of course, there are no consequences to you if you choose to end your participation. 
Confidentiality and Data Storage:
We will treat your personal information as confidential, although absolute privacy cannot be guaranteed.  No information that discloses your identity will be released or published without your specific consent. Members of the research team may have access to any data as well as photographic and video images. All data, images and video images will be stored by CNIB on servers located in Canada. Data and images may be disclosed via a court order or data breach, and you will be notified of further actions under these circumstances. After the study is completed, audio and video recordings may be retained for 6 months and be destroyed by CNIB Research. 
Contact Information:
If you have any questions about the research, please contact Peter Field at peter.field@cnib.ca or Dr. Mahadeo Sukhai at research@cnib.ca
Participant Statement of consent – please sign/type your name, provide date and return to the researcher. 					
By answering "YES" to the consent question below, you understand and acknowledge the purpose of your participation in this Research Day, as well as how the data will be analyzed and used by the CNIB Research Team. You can type your name next to “YES”. 
Do you consent to participate in this Research Day?
Yes ____ 
No ___
Do you consent to photographs and videos being taken of you and your guide dog throughout Research Day?
Yes ____
No ____
Research team member 
I have explained Research Day and its activities to the participant and answered any and all of their questions.  The participant appeared to understand and agree.  I provided a copy of the consent form to the participant for their reference. (Please mark “x” on yes)
___ Yes  
Name or Researcher: Peter Field 
Researcher signature: Peter Field 
Date: June 5, 2023  
Comments: 
[bookmark: _Toc211961409]

Appendix F: AXAI Questionnaire
Accessible AI Survey
[bookmark: _Hlk169528419]Participant Consent
The Trustworthy AI Lab at OntarioTech University and the Canadian National Institute for the Blind (CNIB) Research team are working together to understand better how AI systems can provide accessible explanations during their decision-making process.
The project is funded by Accessibility Standards Canada (ASC) to build evidence and recommendations for standards development in Accessible Explainable AI (AXAI). We are seeking to identify gold standard practices, policies, and procedures related with AXAI. We are asking you to first complete this survey as community member with lived experience of sight loss.
All data collected will be kept anonymous and confidential. Results will be reported in aggregate, without any identifying features associated with any individual. Data will not be shared except in aggregate, summary form with outside parties.
This survey should take no more than 30 minutes to complete. Your participation in this survey is voluntary, and you may choose not to participate or answer any of the questions. Please note that participation in this survey is entirely voluntary and confidential. Decisions you make regarding participation will have absolutely no impact on the services you receive from CNIB, either now or in the future. You are free to withdraw from the online survey at any time. To do this, simply close the browser, and no data will be collected. Otherwise, your responses will remain anonymous, and there will be no way to identify them after survey submission. Therefore, you will not be able to withdraw after submitting your survey responses. You can also choose not to answer specific questions. And, of course, you have no consequences if you choose not to participate. For more information or questions about this research, please contact Dr. Peter Lewis at peter.lewis@ontariotechu.ca.
The online survey is divided into three parts. After completing each part, you may choose to enter a drawing to win one of five $200 Amazon gift cards. You will then be directed to another survey to provide your contact information. Only that second survey will be used to determine the winners of the Amazon gift cards. Participants who complete all three parts of the online survey will get up to 3 chances of winning one of the five $200 Amazon gift cards. It is important to note that the online survey questionnaire is anonymous. No IP addresses or other direct or indirect identifiers are collected in the data. Also, if you encounter any problem that makes it impossible to continue responding to the survey at that time, you can re-join the survey by clicking on the same link used previously to start the survey response process until the survey closing date [including the survey closing date].
By answering "YES" to the consent question below, you understand and acknowledge the purpose of the survey, as well as how the data will be analyzed and used by the Trustworthy AI Lab and CNIB.
Do you consent to participate in this survey?
· Yes 
· No
Demographics and Screening
1. Which gender identity do you most identify with on a day-to-day basis?  
a. Cis-gender Male   
b. Cis-gender Female   
c. Transgender female   
d. Transgender male  
e. Non-binary  
f. Gender variant/ non-conforming   
g. Personally specified or culturally defined gender  
h. Prefer not to answer  
i. Other (please specify)  
2. Do you identify as a member of an Indigenous community in Canada (First Nations, Inuit or Metis)?  
a. Yes  
b. No  
c. Prefer not to answer  
3. Do you identify as  
a. Arab  
b. Black  
c. East Asian (Chinese, Taiwanese, Korean, Japanese, etc.)  
d. Filipino   
e. Latin American  
f. Multi-racial   
g. South Asian (Indian, Indo-Caribbean, Pakistani, Sri Lankan, etc.)  
h. Southeast Asian (Vietnamese, Cambodian, Thai, Laotian, etc.)  
i. West Asian (Iranian, Afghan, etc.)  
j. White  
k. Prefer not answer  
l. Other (please specify)  
4. In which province or territory do you currently live? Please select one.  
a. Alberta  
b. British Columbia   
c. Manitoba  
d. New Brunswick  
e. Newfoundland and Labrador   
f. Northwest Territories  
g. Nova Scotia   
h. Nunavut    
i. Ontario  
j. Prince Edward Island   
k. Quebec  
l. Saskatchewan  
m. Yukon  
n. Prefer not to answer  
5. Which of these best describe the community you live in? Please select one  
a. A village, hamlet or rural area (fewer than three thousand people)   
b. A small town (three thousand to about fifteen thousand people)   
c. A town (fifteen thousand to about one hundred thousand people)   
d. A city (one hundred thousand to about one million people)  
e. A large city (with over one million people)   
f. Don't know  
g. Prefer not to answer  
6. Have you moved in the last 5 years?  
a. Yes  
b. No  
7. If yes, which of the following best describes your move?  
a. I moved within my neighbourhood.  
b. I moved within my hamlet/town/municipality.  
c. I moved outside to another hamlet/town/municipality within the province.  
d. I moved to another province.  
e. Resident Status  
f. Canadian born  
g. Established immigrant (5+ years)  
h. Recent immigrant (up to 5 years)  
i. Indigenous people  
j. Refugee/refugee claimant  
8. What is your current postal code?  
a. Fill in the blank  
9. In what year were you born?  
a. text 
10. In what year did you first experience sight loss or Blindness? If you have been living with sight loss or blindness since birth, please enter your birth year.  
a. text 
11. Please indicate how often your disability impacts your activates in daily life  
a. Never  
b. Rarely  
c. Sometimes  
d. Often 
e. Always   
f. Prefer not to answer  
12. In your opinion, which of the following best describes the severity of your sight loss?  
a. Mild- I have most of my vision  
b. Moderate- I have some of my vision   
c. Significant- I can see very little  
d. Total- I am completely blind 
e. Don’t know   
f. Prefer not to answer  
13. Do you know your primary eye condition?
a. Yes
b. No
14. If yes, please select your primary eye condition   
a. Achromatopsia  
b. Albinism  
c. Amblyopia  
d. Aniridia  
e. Anisometropia  
f. Aphakia  
g. Blepharospasm  
h. Branch Retinal Artery Occlusion (BRAO)  
i. Branch Retinal Vein Occlusion (BRVO)  
j. Cataract  
k. Central Retinal Artery Occlusion (CRAO)  
l. Central Retinal Vein Occlusion (CRVO)  
m. Choroiditis  
n. Coloboma  
o. Coloboma - Full Thickness  
p. Coloboma - Iris  
q. Coloboma - Retinal  
r. Corneal Disease  
s. Corneal Disease - Corneal Dystrophy  
t. Corneal Disease - Corneal Edema  
u. Corneal Disease - Corneal Transplant (PKP)  
v. Corneal Disease - Fuch's Dystrophy  
w. Corneal Disease - Herpes Keratitis  
x. Corneal Disease - Infection  
y. Corneal Disease - Keratitis  
z. Corneal Disease - Keratoconus  
aa. Corneal Disease - Ulcer(s)  
ab. Cortical (Central) Vision Impairment (CVI)  
ac. Diabetic Retinopathy (DR)  
ad. Dislocated lens  
ae. Drug / other toxicity  
af. Endophthalmitis  
ag. Glaucoma - Closed Angle Glaucoma  
ah. Glaucoma - Other Types  
ai. Glaucoma - Primary Open Angle Glaucoma (POAG)  
aj. Glaucoma - Unspecified  
ak. Hemianopia  
al. Macular Disease - ARMD (dry)  
am. Macular Disease - ARMD (Unspecified)  
an. Macular Disease - ARMD (wet)  
ao. Macular Disease - Best's disease  
ap. Macular Disease - Leber's Amaurosis  
aq. Macular Disease - Macular edema  
ar. Macular Disease - Macular hole  
as. Macular Disease - Stargardt's  
at. Monocular  
au. Myopic Degeneration  
av. Neurologic  
aw. Neurologic - Neoplasm  
ax. Neurologic - Stroke  
ay. Nystagmus  
az. Ocular burns  
ba. Ocular trauma  
bb. Optic Nerve Disease  
bc. Optic Nerve Disease - Optic atrophy (OA)  
bd. Optic Nerve Disease - Optic nerve hypoplasia (ONH)  
be. Optic Nerve Disease - Optic neuritis  
bf. Optic Nerve Disease - Optic neuropathy  
bg. Parasitic infections  
bh. Prosthesis  
bi. Pseudophakia  
bj. Retinal detachment (RD)  
bk. Retinal hole  
bl. Retinal ischemia  
bm. Retinal vasculitis  
bn. Retinitis pigmentosa (RP)  
bo. Retinoblastoma (RB)  
bp. Retinopathy of Prematurity (ROP)  
bq. Strabismus  
br. Thyroid Eye Disease (Grave's)  
bs. Uveitis  
bt. Vitreous hemorrhage  
bu. Other  
bv. Prefer not to say.
15. Do you self-identify as living with disabilities, other than sight loss?  
a. Yes  
b. No  
c. Prefer not to answer  
16. What other disabilities do you identify as living with? Select all that apply.  
a. Hearing Loss  
b. Chronic Medical Condition   
c. Physical/Mobility Disability   
d. Mental Health  
e. Learning Disability   
f. Neurodiversity  
g. Neurological Disability (e.g. acquired brain injury)   
h. Development Disability  
i. Dexterity-related  
j. Flexibility-related  
k. Communication Disability (e.g. speech impairments)   
l. Memory Impairment  
m. Pain related  
n. Other (fill in the blank)  
o. Prefer not to answer  
17. Do you identify as a member of the Deafblind Community?  
a. Yes  
b. No  
c. Prefer not to answer  
Technology Usage 
18. In which of the following areas do you utilize technology in your daily life?
a. Communication (ex. Email)  
b. Mobility and transportation  
c. Education  
d. Workplace and employment  
e. Health and wellness  
f. Daily living within the home  
g. Errands and shopping  
h. Visual supports  
i. Audio supports  
j. Recreation and entertainment  
k. Social interactions  
l. Technology supports  
m. Sports and recreation  
n. Accessing information (ex. News, COVID-19 information)  
o. Other, please specify  
19. In which of the following areas do you utilize assistive technology in your daily life? Note: assistive technology is described as any item, piece of equipment, software program, or product system that is used to increase, maintain, or improve the functional capabilities of persons with disabilities.
a. Communication (ex. Email)  
b. Mobility and transportation  
c. Education  
d. Workplace and employment  
e. Health and wellness  
f. Daily living within the home  
g. Errands and shopping  
h. Visual supports  
i. Audio supports  
j. Recreation and entertainment  
k. Social interactions  
l. Technology supports  
m. Sports and recreation  
n. Accessing information (ex. News, COVID-19 information)  
o. Other, please specify  
20. To what extent would you agree that assistive technologies contribute to your participation in your community?  
a. Strongly agree  
b. Agree   
c. Somewhat agree  
d. Neither agree nor disagree  
e. Somewhat disagree  
f. Disagree  
g. Strongly disagree  
h. Not applicable  
21. To what extent would you agree that assistive technologies contribute to you living independently?  
a. Strongly agree  
b. Agree  
c. Somewhat agree  
d. Neither agree nor disagree  
e. Somewhat disagree  
f. Disagree  
g. Strongly disagree  
h. Not applicable  
22. To what extent do you agree that assistive technology has contributed to your education? 
a. Strongly agree  
b. Agree  
c. Somewhat agree   
d. Neither agree nor disagree  
e. Somewhat disagree  
f. Disagree  
g. Strongly disagree  
h. Not applicable   
23. To what extent do you agree that assistive technology has contributed to your work? 
a. Strongly agree  
b. Agree  
c. Somewhat agree   
d. Neither agree nor disagree  
e. Somewhat disagree  
f. Disagree  
g. Strongly disagree  
h. Not applicable   
24. What are the biggest barriers that you faced in getting the right assistive technology (Check all that apply)  
a. Frustration using assistive technology   
b. High cost  
c. Lack of funding  
d. Lack of access to a local resource center (e.g., CNIB)  
e. Lack of training  
f. Long insurance approval process   
g. Purchased wrong assistive technology  
h. Lack of assistive technology loaner equipment to try out for short-term  
i. Lack of knowledge on what AT devices are available  
j. Lack of skilled professionals to make good recommendations  
k. No barriers  
p. Other: please specify  
25. Which assistive technologies do you use the most (select up to 5)?  
a. Screen reading programs such as JAWS  
b. Screen magnifying programs such as ZoomText  
c. Large monitor  
d. Custom computer/desk workstation  
e. iPhone  
f. A smartphone other than an iPhone  
g. iPad  
h. A tablet other than an iPad  
i. Reader apps such as KNFB Reader or Seeing AI  
j. Low vision apps such as Be My Eyes  
k. Low-tech vision aids (monoculars, bioptics, etc.)  
l. A CCTV or closed-circuit television  
m. A DAISY or Digital Accessible Information System  
n. Audio book player  
o. A refreshable braille display device  
p. A talking watch  
q. Other talking products such as a kitchen timer or alarm clock  
r. Artificial vision products such as eSight or OrCam  
s. Braille note-taker  
t. Brailler, Slate or Stylus  
u. Intervenors for the deafblind  
v. Sign language interpreters  
w. Hearing aid and/or cochlear implant   
x. FM system or infrared system or DM system (example Roger microphone/receiver from Phonak)  
y. Specialized transportation system  
z. Medication and other medical supplies  
aa. White Cane  
ab. Other Mobility aid, such as crutches, scooter, wheelchair or walker  
ac. Low-tech aids for mobility and independent living  
ad. Other _______  
26. Which technologies, aids and services, do you find most most useful? (select up to 5)?  
a. Screen reading programs such as JAWS  
b. Screen magnifying programs such as ZoomText  
c. Large monitor  
d. Custom computer/desk workstation  
e. iPhone  
f. A smartphone other than an iPhone  
g. iPad  
h. A tablet other than an iPad  
i. Reader apps such as KNFB Reader or Seeing AI  
j. Low vision apps such as Be My Eyes  
k. Low-tech vision aids (monoculars, bioptics, etc.)  
l. A CCTV or closed-circuit television  
m. A DAISY or Digital Accessible Information System  
n. Audio book player  
o. A refreshable braille display device  
p. A talking watch  
q. Other talking products such as a kitchen timer or alarm clock  
r. Artificial vision products such as eSight or OrCam  
s. Braille note-taker  
t. Brailler, Slate or Stylus  
u. Intervenors for the deafblind  
v. Sign language interpreters  
w. Hearing aid and/or cochlear implant   
x. FM system or infrared system or DM system (example Roger microphone/receiver from Phonak)  
y. Specialized transportation system  
z. Medication and other medical supplies  
aa. White Cane  
ab. Other Mobility aid, such as crutches, scooter, wheelchair or walker  
ac. Low-tech aids for mobility and independent living  
ad. Other _______  
27. How would you rate your experience with this assistive technology in your daily life? (ask for each option selected in Q26).  *This question will have logic built-in”. 
a. Very positive  
b. Positive  
c. Somewhat positive  
d. Neutral   
e. Somewhat negative  
f. Negative  
g. Very negative   
28. What is your confidence level using this assistive technology? (ask for each option selected in Q26).
a. Very confident
b. Somewhat confident
c. Neutral
d. Somewhat not confident
e. Not at all confident 
29. What is your skill level using this assistive technology? (ask for each option selected in Q26)  
a. Novice  
b. Beginner  
c. Intermediate  
d. Advance  
e. Expert  
30. On a scale of 1 to 5, with 1 being no impact and 5 being very strong impact, how much impact does this assistive technology have on your daily life? (ask for each option selected in Q26)  
a. 1 – No impact
b. 2 – Minimal impact
c. 3 – Moderate impact
d. 4 – Strong impact
e. 5 – Very strong impact
31. How would you rate your satisfaction with this assistive technology in your daily life? (ask for each option selected in Q26)  
a. Very satisfied  
b. Satisfied  
c. Somewhat satisfied  
d. Neither satisfied nor dissatisfied  
e. Somewhat dissatisfied  
f. Dissatisfied  
g. Very dissatisfied   
Training and Support
32. Have you received training on how to use assistive technologies?   
a. Yes  
b. No  
c. Unsure
33. Where do you seek help or support when facing technology-related challenges? Select all that apply.
a. Friends or peers
b. Family
c. Work colleagues
d. Personal support workers
e. Courses/workshops
f. Smart Life Centre staff
g. Vision Loss Rehabilitation staff
h. Internet
i. Other (please specify).
34. What kind of technology-related training or support would you like to see more of in your community?
a. Open-ended
Accessibility Features 
35. If you identify as having a disability other than sight loss, does it affect your ability to interact with or use technology?
a. Yes
b. No
c. Not applicable
You have completed the first part of the survey! Would you like to enter a draw for a chance to win 1 of 5 $200 Amazon gift card?
If you would like to enter the draw, please click the link below which will allow you to enter the draw in a new tab. If you don't want to enter the draw, please just click the next button.
Link to Draw
36. Thinking about all the types of technology you use in your daily life, what accessibility features or settings do you find most beneficial? Select all that apply. 
a. Voiceover
b. Magnification
c. Contrast and colour options (e.g., colour inversion, dark mode, high contrast, etc.)
d. Typing feedback
e. Audio description
f. Text Sizing
g. Reduce motion
h. Captions 
i. Audio (e.g., sound amplifier, hearing aid support)
j. Braille display
k. Select to Speak
l. Real time text
m. Keyboard navigation
n. Interaction controls
o. Other. (Please Specify)
37. Have you encountered any compatibility issues between assistive technologies and mainstream devices or software?
a. Yes
b. No
c. Unsure
38. If yes, how often do these compatibility issues impact your daily life or work?
a. Never
b. Rarely
c. Sometimes
d. Often
e. Always
f. Prefer not to answer.
39. What are the compatibility issues you find most challenging? Please explain.
a. Open-ended.
Online Activities 
40. What digital activities do you engage in most frequently? (Elaborate options) Please select all that apply. 
a. Reading for pleasure
b. Accessing useful or interesting information for recreation (e.g., hobbies)
c. Accessing current information (e.g., news, weather)
d. Shopping
e. Communication and email
f. Online dating
g. Online community for hobbies
h. Games/Gaming 
i. Managing personal schedule
j. Online banking
k. Investing 
l. Posting videos/pictures on social media
m. Watching videos/pictures on social media
n. Streaming movies/TV shows
o. Listening to music
p. Job searching and applications
q. Activities for my job or business
r. Education-related activities
s. Other. (Please specify).
41. How satisfied are you with the accessibility of websites and apps for this activity? (Ask for each option selected above) *This question will have logic built-in. 
a. Satisfied
b. Somewhat satisfied
c. Neither satisfied nor dissatisfied
d. Somewhat dissatisfied
e. Dissatisfied
42. How often do you experience barriers or challenges when accessing online content or services?
a. Never
b. Rarely
c. Sometimes
d. Often
e. Always
f. Prefer not to answer
43. What social media services do you use? Select all that apply
a. Facebook  
b. Instagram  
c. X/Twitter  
d. TikTok  
e. Snapchat  
f. Discord  
g. LinkedIn  
h. Youtube  
i. None/I don't use social media  
j. Other (please specify)  

Artificial Intelligence
44. When you come across the term artificial intelligence, what does this term mean to you? Please tell us everything that comes to mind.
a. Open-ended
45. Which of these words best describe your feelings about artificial intelligence? Select all that apply. randomize
a. Fearful
b. Confused 
c. Frustrated
d. Skeptical
e. Nervous
f. Depressed
g. Hopeful
h. Comforted
i. Curious
j. Fascinated 
k. Optimistic 
l. Reassured 
m. Undecided
n. Etc.
46. On a scale of 1 to 5, where 1 is not confident and 5 is extremely confident, how confident do you feel when using artificial intelligence technologies? 
a. 1
b. 2
c. 3
d. 4
e. 5
47. If you identify as having a disability other than sight loss, does it affect your ability to interact with or use artificial intelligence technologies?
a. Yes
b. No
48. Have you encountered accessibility issues when using artificial intelligence technologies? 
a. Yes
b. No
c. Unsure
49. Which of these words best describe your understanding of artificial intelligence? Select all that apply. 
a. Helpful
b. Trustworthy
c. Discriminatory 
d. Revolutionary
e. Irrelevant 
f. Objective 
g. Humane 
h. Unbiased 
i. Biased
j. Dangerous
k. Unreliable 
l. Untrustworthy
m. Reliable 
n. Oppressive
o. Essential
p. Frivolous 
50. Where did you first learn about artificial intelligence? 
a. Social media
b. News
c. School/college/university
d. Other courses or workshops
e. Friends and family
f. Work
g. Games 
h. Other (Please specify)
51. In which of the following areas do you use artificial intelligence technologies? (Select all that apply)
a. Chatbots (e.g., Chat GPT, Bing, Ask AI)
b. Health and wellness (e.g, Calm, FitnessAI, Flo)
c. Education and learning
d. Route finding (e.g., mapping apps, Tesla)
e. Navigation (e.g., Smart canes, Microsoft Soundscape)
f. Recommenders (e.g., Netflix, Youtube)
g. Finance management 
h. Image recognition (e.g., Be My Eyes, Seeing AI)
i. Image editing and creation (e.g., Faceapp, facetune, Lensa)
j. Virtual assistants (e.g., Alexa, Siri)
k. Transcription and captioning (e.g., Otter.ai, Trint, Google Recorder)
l. Image description
m. Other (Please specify).
52. How confident are you in using artificial intelligence technologies in this area? (ask for each selected above) *This question will have logic built-in
a. Very confident
b. Somewhat confident
c. Neutral
d. Somewhat not confident
e. Not confident at all
Limitations/failures/Risks in AI
53. Thinking about the artificial intelligence technologies you most frequently use, were you ever informed of limitations or risks of failures of artificial intelligence?
a. Yes
b. No
c. Don’t know.
54. Please explain. *This question will have logic built-in and only those who say yes will get this question”. 
55. Have you or someone you know ever experienced limitations or failures in artificial intelligence technologies?
a. Yes
b. No
c. Don’t know.
56. Please explain. *This question will have logic built-in and only those who say yes will get this question”.
57. Did these limitations or failures lead to an activity being more complicated than anticipated?
a. Yes
b. No
c. Unsure
58. Please explain. * This question will have logic built-in and only those who say yes will get this question”.
59. Did these limitations or failures put you or someone you know in an unwanted situation? 
a. Yes
b. No
c. Unsure
60. Please explain. * This question will have logic built-in and only those who say yes will get this question”.
61. Did these limitations or failures lead to any other unwanted results? 
a. Yes
b. No
c. Unsure
62. Please explain. *This question will have logic built-in and only those who say yes will get this question”.
Fairness and Bias in AI
Prompt/context blurb: definition of fairness, bias and discrimination in AI
63. Do you believe there is potential for bias or discrimination in artificial intelligence technologies?
a. Yes
b. No
c. Don't know
64. Have you ever personally experienced or heard of instances where artificial intelligence technologies were biased or unfair to persons with disabilities?
a. Yes, and I knew it was biased at the time
b. Yes, but I learned it was biased later.
c. No
d. Don’t know
65. Have you ever personally experienced or heard of instances where artificial intelligence technologies were biased or unfair to persons with sight loss?
a. Yes, and I knew it was biased at the time
b. Yes, but I learned it was biased later.
c. No
d. Don’t know		
66. Are you aware of any regulations and guidelines to ensure fairness and non-discrimination in artificial intelligence technologies. 
a. Yes, there are sufficient guidelines and regulations 
b. Yes there are, but they should be improved or added to.
c. Yes, there are too many.
d. No, there are not enough
e. No, there are none at all.
f. Don’t know
67. Are you aware of any regulations and guidelines to ensure the accessibility of artificial intelligence technologies.
a. Yes, there are sufficient guidelines and regulations 
b. Yes there are, but they should be improved or added to.
c. Yes, there are too many.
d. No, there are not enough
e. No, there are none at all.
f. Don’t know
To what extent do you agree or disagree with the following statements
68. It should primarily be the responsibility of artificial intelligence technology developers to ensure that there is fairness and non-discrimination in artificial intelligence technologies.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree 
69. It should primarily be the responsibility of government to ensure that there is fairness and non-discrimination in artificial intelligence technologies.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree 
70. It should primarily be the responsibility of international organizations to ensure that there is fairness and non-discrimination in artificial intelligence technologies.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree 
71. It should primarily be the responsibility of the legal system to ensure that there is fairness and non-discrimination in artificial intelligence technologies.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree 
You have completed the second part of the survey! Would you like to enter a draw for a chance to win 1 of 5 $200 Amazon gift card?
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72. It should primarily be the responsibility of each person to ensure they are satisfied with the level of fairness and non-discrimination when using artificial intelligence technologies.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
73. What kind of guidelines would you recommend to ensure fairness and non-discrimination in using artificial intelligence technologies? 
a. OPEN-ENDED
Impact on Daily Life
Artificial intelligence vs. artificial intelligence technology – explanation?
74. Have there been any instances where artificial intelligence technology has positively affected your daily?
a. Yes
b. No
c. Don’t know
d. Prefer not to answer
75. How has artificial intelligence technology has positively impacted your daily life? Select all that apply. 
e. Improved accessibility
f. Improved mobility
g. Enhanced independence
h. Improved efficiency
i. Decreased confusion
j. Better information access
k. Increased privacy 
l. Increased safety
m. Enhanced communication
n. Made technology easier to use
o. Improved educational opportunities
p. Improved employment opportunities
q. Enhanced social interaction
r. Other (please specify)
s. No impact 
76. Have there been any instances where artificial intelligence technology has negatively affected your daily life or created challenges?
a. Yes
b. No
c. Don’t know
d. Prefer not to answer
77. How has artificial intelligence technology negatively impacted your daily life as a person with sight loss? Select all that apply. *Question is asked only if answer to q77 is “yes”. 
e. Reduced accessibility
f. Reduced mobility
g. Decreased independence
h. Decreased efficiency 
i. Increased confusion
j. Decreased information access
k. Increased privacy concerns
l. Reduced safety
m. Communication challenges
n. Made technology harder to use
o. Reduced educational opportunities
p. Reduced employment opportunities
q. Increased social isolation
r. Other (please specify): _______
s. No impact
78. Do you think the benefits of artificial intelligence technology outweigh the potential drawbacks for society?
a. Yes
b. No
c. Don’t know
79. Do you think the benefits of artificial intelligence technology outweigh the potential drawbacks for persons with sight loss?
a. Yes
b. No
c. Don’t know
80. In your opinion, has artificial intelligence technology improved accessibility and inclusivity for persons with sight loss?
a. Yes
b. No
c. Don’t know
d. Prefer not to answer
81. Please explain you why believe artificial intelligence technology has or has not improved accessibility and inclusivity for persons with disabilities sight loss? 
AI in Decision-Making
Please rate your level of agreement for the following statements.
82. Artificial intelligence technologies can enhance accuracy and reduce the likelihood of human error and bias.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
83. Artificial intelligence technologies can lead to faster and more efficient decision-making.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
f. Disagree
84. Artificial intelligence technologies can help identify and mitigate risks when making decisions.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
85. Decisions made by artificial intelligence technologies are reliable and trustworthy.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
86. If artificial intelligence technologies is used in decision making, it should be used in combination with subjective human input.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
87. Human intervention is necessary to ensure the trustworthiness of artificial intelligence technologies.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
88. There should be explanations and transparency to how artificial intelligence technologies makes decisions.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
89. I need to understand how something works to trust that it will work.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
90. I need to understand how something works before I can agree to use it.
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
91. How does the availability of accessible explanations impact your confidence in decisions made by artificial intelligence??
a. Increases significantly
b. Increases a little
c. Neutral
d. Decreases a little
e. Decreases significantly
92. Have you ever used an artificial intelligence technology that provides explanations about its decisions or suggestions?
a. Yes
b. No
c. Don’t know
d. Prefer not to answer
93. *If Q95 is “yes” then answer from 96 to 108* - How was your experience in having access to an explanation from artificial intelligence decisions or suggestions? Was this explanation useful and good?
a. Very good
b. Good
c. Neutral
d. Bad
e. Too bad
94. What type of explanation was provided? (Select all that apply)
a. Text
b. Audio
c. Images
d. Other (please specify)
95. What difficulties have you encountered when trying to understand explanations provided by artificial intelligence technologies? (Select all that apply)
a. None
b. Explanations that are too complex
c. Technical language
d. Lack of support for assistive technology
e. Inappropriate format (e.g. graphics)
f. Other (please specify)
96. To what extent do you agree with the following statement: "Accessible artificial intelligence explanations help me better understand the system's recommendations and decisions."
a. Agree
b. Somewhat agree
c. Neither agree nor disagree
d. Somewhat disagree
e. Disagree
97. (Explanation format preferences) - Which explanation format do you find more accessible? (Select all that apply)
a. Text accessible via screen reader
b. Audio
c. Tactile graphics
d. Braille
e. Other (please specify)
98. What is your comfort level when using diverse explanation formats? (ask for each selected above) *This question will have logic built-in
a. Very comfortable
b. Comfortable
c. Neutral
d. Uncomfortable
e. Very uncomfortable
99. (Quality and Clarity of Explanations) - How clear do you find the artificial intelligence explanations you've encountered?
a. Clear
b. Somewhat clear
c. Neutral
d. Somewhat unclear
e. Unclear
100. What specific elements contribute to increasing the clarity of explanations? (Select all that apply)
a. Simple language
b. Use of examples
c. Accessibility through assistive technologies
d. Suitable format (text, audio)
e. Other (please specify)
101. Are the explanations understandable without additional assistance? (e.g.: if the help of an IT professional was necessary, if it was necessary to seek the meaning of the explanation or part of it elsewhere.)?
a. Always
b. Often
c. Occasionally
d. Rarely
e. Never
102. (Feedback and Improvements) - What improvements would you suggest making artificial intelligence explanations more accessible for people with sight loss? (Select all that apply)
a. Better support for screen readers
b. Audio explanations
c. Use of simpler language
d. Provision of braille versions
e. Use of interactive feedback (examples include something the user can interact with, ask additional questions, and request further clarification: -User: what do you mean by X term? / -System: I mean Y)
f. Other (please specify)
103. Do you think accessible explanations about artificial intelligence decisions and suggestions would help you feel like you have more control over your decisions?
a. Always
b. Often
c. Occasionally
d. Rarely
e. Never
Recommendations and Preferences
104. What ideas do you have to make artificial intelligence technologies more accessible to the sight loss community? 
a. Open-ended
105. What ideas do you have for developers to make artificial intelligence technologies that benefit the sight loss community? 
a. Open-ended
You have completed the final part of the survey! Would you like to enter a draw for a chance to win 1 of 5 $200 Amazon gift card?
If you would like to enter the draw, please click the link below which will allow you to enter the draw in a new tab. If you don't want to enter the draw, please just click the next button.
Link to Draw
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